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HABITUAL  OR  RECURRENT  DISLOCATION  OF  THE  SHOULDER' 

By  M.  S.  HENDERSON,  M.D.,  F.A.C.S.,  Rochester,  Minnesota 

Chief  of  Section  on  Orthopeilic  Surgery.  Mayo  Clinic 


THE  literature  on  the  subject  of  habitual 
dislocation  of  the  shoulder  is  character- 
ized by  the  absence  of  definite  reports 
on  end-results.  This  communication  is  pri- 
marily a  report  of  nineteen  patients  operated 
on  in  the  section  on  orthopedics  of  the  Mayo 
Clinic  for  recurrent  dislocation  of  the  shoulder. 
Twenty-six  patients  have  been  observed, 
twenty-three  before  January  i,  1920. 

That  dislocation  of  the  shoulder  is  not 
more  common  demonstrates  how  wonderful 
are  mechanism  and  muscle  balance  that  pre- 
vent such  an  occurrence;  this  is  all  the  more 
remarkable  when  one  considers  the  poor  bony 
formation  of  the  joint  from  the  view-point 
of  mechanics. 

Almost  invariably  there  is  a  severe  injury 
at  the  time  of  the  primary  dislocation  fol- 
lowed by  a  normal  convalescence,  but  the 
second  and  subsequent  dislocations  usually 
are  not  accompanied  by  any  trauma  or  severe 
muscle  strain.  There  is  no  way  of  finding  out 
what  percentage  of  persons  who  have  had  dis- 
locations of  the  shoulder  become  suft'erers 
from  habitual  dislocations.  If  there  is  any 
way  of  preventing  recurrence  of  the  disloca- 
tions the  means  should  be  known  and  used. 
Following  the  primary  dislocation  the  arm 
should  be  held  to  the  side  for  3  weeks  and  no 
abduction  permitted  for  at  least  5  weeks. 
Some  stiffness  may  result,  but  this  can  be 
overcome  by  massage  and  use,  or  if  necessary, 
bj'  manipulation  under  an  anaesthetic. 

'Presented  before  the  Western  Surgical  Associ: 


The  movements  producing  habitual  dislo- 
cations are  abduction  and  a  shghtly  forward 
motion,  the  arm  being  in  the  position  assumed 
when  a  person  reaches  for  something  on  a  shelf 
slightly  above  the  level  of  the  shoulder.  I  am 
convinced  that  some  altered  muscle  tension 
has  to  do  with  the  production  of  the  disloca- 
tion. This  lack  of  muscle  tone  may  be  caused 
by  an  alteration  in  the  relationship  of  a  muscle 
to  its  original  insertion;  for  example,  it  has 
been  claimed  by  many  that  the  relationship  of 
the  supraspinatus  and  the  infraspinatus  to 
their  insertion  is  altered  by  their  being  par- 
tially torn  off  at  the  time  of  the  original 
injury.  It  may  then  be  assumed  that  at  least 
a  part  of  their  supporting  action  is  lost 
because  of  a  lengthening  of  their  tendinous 
insertion.  Lovett  has  drawn  attention  to  the 
fact  that  he  has  noted  an  abnormally  large 
space  between  the  head  of  the  humerus  antl 
the  acromion  process  and  that  the  shoulder 
is  apparently  lower,  and  he  has  inferred  from 
this  that  the  shoulder  capsule  was  relaxed. 
In  only  two  cases,  one  a  patient  with  a  poste- 
rior dislocation  and  the  other  an  epileptic, 
have  I  been  able  to  produce  a  dislocation 
when  the  patient  was  on  the  operating  table 
anesthetized  and  thoroughly  relaxed.  It  is 
probable  that  in  others  by  vigorous  manipula- 
tion I  might  have  thrown  the  shoulder  out, 
but  it  must  be  remembered  that  recurring 
dislocations  are  not  produced  by  violent 
trauma.     My   efforts,   however,   were   r|uite 

tion,  I,ns  Ansi-les,  C.ilifornia,  Dccemlier.  ro2a. 
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Fit'.  I.    Anterior  wew  of  shoulder-joint  with  origin  and  attachment  of  muscles 
concerned  in  the  dislocation. 


sufTicicnt  to  convince  mc  that  the  dislocations 
seldom  are  due  to  any  primary  fault  in  the 
structure  of  the  head  or  the  glenoid  fossa,  but 
that  they  are  produced  by  the  action  of  cer- 
tain muscles  whereby  the  head  of  the  bone  is 
thrust  against  a  weakened  portion  of  the 
capsule.  No  doubt  structural  changes  are 
found  in  persons  who  have  had  a  great  many 
dislocations,  as  in  epileptics,  but  I  believe 
the  changes  in  such  instances  are  the  result 
and  not  the  cause  of  the  dislocations.  In  a 
previous  paper  on  this  subject  I  have  more 
fully  considered  the  anatomical  structures 
of  the  shoulder-joint  (7).  Thomas,  Riviere, 
Clairmont,  Eden,  Finsterer.  Joseph,  Ricard, 
Gerstcr,  Young,  Burrell  and  Lovett,  and  others 
have  written  excellent  articles  on  habitual  or 
recurrent  dislocation  of  the  shoulder. 

The  factors  essential  to  the  easy  recurrence 
of  a  dislocation  I  believe,  arc  these:  The 
primary  dislocation  causes  a  tear  in  the  ante- 
rior inferior  portion  of  the  capsule,  which  is 
the  weakest  and  most  lax  region.  This  area 
is  not  supported  by  the  tendinous  insertion  of 
muscles  since  the  subscapularis  is  above  and 


the  new  libers  of  the  triceps  that  have  their 
origin  from  the  glenoid  tnargin  are  below. 
The  supraspinatus  and  infraspinatus  tendons 
may  be  torn  at  the  first  luxation  and  as  true 
tendon  is  always  replaced  by  scar  tissue  the 
repaired  tendons  may  stretch.  The  insertion 
of  these  muscles  may  actually  be  torn  ofif, 
resulting  in  relaxation  and  loss  of  tone  of  the 
muscles  which  ]X'rmit  the  head  of  the  bone  to 
drop  a  trifle  lower  than  its  normal  position. 
In  not  a  few  cases  of  fresh  dislocations  which  I 
have  seen  the  greater  tuberosity  was  torn  otT. 
When  the  arm  is  in  the  position  in  which  most 
of  the  dislocations  occur,  namely,  abduction 
above  the  level  of  the  glenoid  fossa  and 
slightly  forward,  the  condition  of  the  muscles 
and  the  direction  of  their  pull  are  as  follows: 
The  suprasi>inatus  and  infraspinatus  have 
not  their  normal  tension  and  thus  allow  the 
head  of  the  Ijone  to  be  a  little  lower  than 
normal.  The  teres  major,  the  latissimus 
dorsi,  and  the  pectoralis  major  tend  to  pull 
the  head  into  the  glenoid  fossa,  but  they  alsi) 
tend  to  pull  the  head  (k)wnward  and  forward. 
The  supporting  action  of  the  subscapularis  is 
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Fig.  2.    Positions  of  muscles  on  posterior  surface  of  scapula.    Cap-ule  of  joints  is 
not  shown. 


gone  because  the  slightly  abnormal  K)\v  posi- 
tion of  the  head  of  the  bone  puts  the  muscle 
across  the  upper  half  of  the  head  of  the  bone 
leaving  the  lower  half  unsupported.  The  head 
is  thus  thrust  against  the  weak  place  in  the 
capsule  below  the  subscapularis  and  as  the 
powerful  latissimus  dorsi,  teres  major,  and 
pectoralis  major  contract,  the  head  slips  over 
the  edge  of  the  glenoid  margin,  bulges  out 
the  capsule,  and  glides  up,  usually  to  form  a 
subcoracoid  dislocation  (Figs,  i  and  2). 

In  the  group  of  23  cases  the  average  age  of 
the  patient  was  28  years;  20  were  males  and 
3  were  females.  The  dislocations  were  equally 
divided  on  the  right  and  left  sides.  Trauma 
was  mentioned  as  the  initial  cause  in  all.  Two 
patients  were  epileptics.  Nineteen  patients 
were  operated  on;  three  of  the  operations, 
however,  are  too  recent  to  be  of  great  value 
in  estimating  results.  In  the  16  cases,  how- 
ever, we  may  reasonably  discuss  the  results 
attained  by  surgery. 

Capsulorrhaphy  was  the  type  of  operation 
used  to  prevent  the  dislocations  (Fig.  3).  The 
weak  point  in  the  capsule  is  the  anterior 
inferior  portion,  and  this  must  be  strength- 
ened. The  manner  of  approach  is  immaterial. 
We  have  used  an  incision  along  the  a.xillarv 


anterior  border,  carefully  avoiding,  on  deeper 
dissection,  the  circumflex  vessels  and  nerves. 
Besides  the  capsulorrhaphy  in  a  certain  num- 
ber of  cases  we  have  lengthened  the  pectorahs 
major,  a  procedure  that  has  been  advocated 
by  Young,  because  we  believed  that  this 
muscle  had  something  to  do  in  the  production 
of  the  lu.xation. 

I  have  classified  as  cures  only  those  cases 
in  which  there  have  been  no  recurrences. 
One  group  is  in  reality  worthy  of  being  classi- 
fied as  decidedly  improved  and  another  as 
improved,  since  fewer  dislocations  occurred 
than  before  operation  and  the  patients  are 
well  satisfied.  Some  operations  are  clearly 
failures;  the  condition  is  as  bad  and  perhaps 
worse  than  before  operation.  In  some 
instances  this  is  undoubtedly  due  to  faulty 
operative  technique  as  occasionally  the  ap- 
proach to  the  capsule  of  the  joint  is  difficult, 
and  the  field  discolored  with  blood,  particu- 
larly in  muscular  persons. 

From  the  group  of  8  cases  which  I  reported 
in  1917  (7),  2  patients  (Cases  3  and  4)  report 
that  they  have  had  dislocations,  the  former 
6  years  and  1 1  months  after  operation,  and  the 
latter  5  years  and  8  months  after.  They  are 
both,    however,    decidedly   better   than   they 
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Fig.  3.  Capsulorrhaphy  oscrUipping  with  four  doubled  chromic  catgut 
sutures.  The  principle  of  the  Mayo  repair  of  abdominal  hernia  is  followed  in 
this  operation. 


were  before  operation.  These  cases  illustrate 
the  difficulty  of  determining  whether  or  not  a 
patient  is  to  remain  free  of  his  luxations. 

In  Table  I  the  percentages  of  cures,  and 
the  percentages  of  improvement  in  the  16 
cases,  are  tabulated,  showing  on  the  whole 
very  satisfactory  results.  It  is  quite  probable 
that  our  cures  in  this  series  will  in  time  be 
reduced  for  all  cases  operated  on  one  year  or 
more  have  been  included.  Table  II  shows  the 
j^ercentages  in  cases  in  which  operations  have 
been  done  more  than  3  years  (Tables  I  and  II) . 

REPORT   OF   C.\SES 

Case  i  (6618,5).  Mr.  \V.  C,  a  laborer,  age  24, 
came  to  the  Clinic  for  examination  .\pril,  1012.  Six 
years  previously  he  had  dislocated  his  shoulder,  and 
the  dislocation  had  not  been  reduced  (or  ,56  hours. 
After  that  there  had  been  multiple  dislocations,  not 
prevented  by  apparatus.  Capsulorrhaphy  was  per- 
formed .April,  igi2,  and  there  were  no  dislocations 
until  Xovember,  1013.  January,  1014,  the  Young 
operation  was  performed.  The  man  has  since  had 
dislocations,  and  the  case  must  be  called  a  failure. 

Case  2  (87410).  Mr.  H.  \V.,  a  laborer,  age  25, 
came  for  examination  July,  101,5.  Five  years  before 
his  left  shoulder  had  been  dislocated  in  a  runaway 
accident.  Later  he  had  had  seven  dislocations  and 
was  incapacitated   for  a  month  after  each.    There 


Table  I. — HAniTU.\L  Disi.ocatiox  of  the  Shoulder 

Per  cent  1 

Patients  observed 23  

Patients  operated  on 19  

Patients  operated  on  previous  to  Janu- 
ary i,  ig20 16  

Patients  concerning  whom  information 

has  been  received 16  

Patients  cured 8  50 

Patients  decidedly  improved 5  31  •  25 

Patients  cured  and  decidedly  improved. .     13  81.25 

Patients  on  whom  operation  failed 3  18.75 

Table  II. — Patients  Operated  on  .more  than  Three 

Years S  

Patients  cured 3  37  5 

Patients  decidedly  improved 4  50 

Patients  cured  and  decidedly  improved. .        7  87. 5 

Patients  on  whom  operation  failed i  12.5 

Two  patients  had  one  dislocation  6  years,  u  months, 
and  5  years,  8  months,  respectively,  after  operation. 

had  been  an  interval  of  2  years  between  the  last  two 
dislocations,  the  latest  one  occurring  in  June,  igi3. 
Capsulorrhaphy  was  performed  July,  101,5,  and  in  a 
communication  from  the  patient,  .\ugust.  1017,  he 
stated  that  he  had  had  no  further  trouble  and  was 
doing  everything  he  wished  to  do  with  his  arm.  In  a 
letter,  October,  1020,  he  states  that  the  arm  is  normal. 
This  patient  evidently  is  cured. 

Case  ,5  (1)0,512).  Mr.  L.  L.,  a  clerk,  age  10,  was 
first  examined  at  the  Clinic,  .\ugust,  lotj.  Eighteen 
months  previously  the  shoulder  had  been  ilislocated 
while  he  was  playing  hockey.    During  the  iS  months 


HENDERSON:     IL\BITUAL   OR    RECURRENT   DISLOCATION   OF   SHOULDER 


the  dislocation  occurred  probably  a  dozen  times, 
the  last  time  while  he  was  swimming.  Capsulor- 
rhaphy  was  performed  August.  iqi3.  The  patient's 
mother  in  a  communication,  September,  igiy,  stated 
that  the  arm  felt  somewhat  weak,  but  that  no  dis- 
locations had  occurred.  In  July,  iq:;o,  6  years  and 
II  months  after  operation,  the  patient  dove,  with 
his  arms  in  the  usual  position.  The  shoulder  dis- 
located on  striking  the  water.  This  is  the  only  dis- 
location since  the  operation.  We  may  safely  class 
this  patient  as  decidedly  improved. 

Case  4  (1074S5).  Mr.  M.  G.,  a  merchant,  age 
41,  was  examined  June,  1014.  Nineteen  years  before 
he  had  fallen  and  dislocated  his  right  shoulder.  It 
was  reduced  immediately.  There  were  several  dis- 
locations during  the  next  4  years,  and  then  he 
"caught  a  cold  which  seemed  to  settle  in  the  right 
shoulder."  For  4  months  soreness  prevented  his 
lifting  the  arm  to  the  head.  After  that  he  had  numer- 
ous dislocations.  Ten  years  before  the  examination 
he  fell,  and  in  catching  himself,  dislocated  the  left 
shoulder.  The  left  shoulder,  however,  had  not  been 
dislocated  for  the  last  2  years  and  we  consider  the 
dislocation  merely  the  result  of  an  ordinary  trauma. 
The  right  shoulder  was  out  of  joint  repeatedly,  the 
last  dislocation  being  3  weeks  before  the  examina- 
tion. Capsulorrhaphy  was  performed  June,  1914. 
In  a  communication,  August,  iqiy,  the  patient 
asserted  that  he  had  had  no  further  trouble  and  that 
he  was  getting  along  nicely.  In  February,  1Q20, 
5  years  and  8  months  after  operation,  the  patient 
dislocated  his  right  shoulder,  although  he  was  not 
everting  it  unusually.  There  have  been  no  further 
dislocations  up  to  October  8.  1920.  This  patient 
may  be  classed  as  being  decidedly  improved. 

Case  s  (118613).  Mr.  R.  V.  A.,  a  bookkeeper, 
age  },},,  was  examined  November,  IQ14.  After  a  dis- 
location of  the  left  shoulder  7  years  previously  he 
had  had  recurring  dislocations,  at  least  12  a  year. 
He  sometimes  threw  the  shoulder  out  of  joint  in 
reaching  for  something  on  a  shelf.  November,  1914, 
capsulorrhaphy  was  performed.  The  patient  was 
not  troubled  until  May,  1915,  when  he  had  a  pecu- 
liar feeling  that  his  shoulder  was  going  to  slip  out 
of  joint.  In  .September,  191 7,  he  reported  that 
during  the  last  year  the  shoulder  had  slipped  out 
twice.  The  patient  last  reported  September  20, 
1920;  he  states  that  he  considers  himself  greatly 
improved  as  he  has  had  only  three  or  four  disloca- 
tions up  to  .\pril,  1920,  and  none  since  that  date, 
and  he  feels  that  the  shoulder  is  getting  stronger. 
I  record  his  condition  as  decidedly  benefited  by  the 
operation. 

Case  6  (123803).  Mr.  S.  F.  L.,  a  lawyer,  age  25, 
was  examined  February,  IQ15.  Eight  years  before 
he  had  dislocated  his  shoulder  while  playing  foot- 
ball. It  was  dislocated  the  next  time  while  he  was 
swimming,  the  third  time  while  he  was  playing 
baseball,  and  since  it  had  even  slipped  out  while  he 
was  sleeping.  At  the  time  of  the  examination,  he 
was  wearing  a  band  around  the  body  to  hold  the 
arm  to  his  side.   He  had  worn  it  steadily  for  a  year 


and  a  half,  thus  averting  dislocations.  Capsulor- 
rhaphy was  performed  February,  1915.  The  patient 
wrote  from  an  officers'  training  camp,  August,  1917, 
that  he  had  been  able  to  do  his  bit  in  such  strenuous 
tests  as  digging  trenches,  bayonet  exercises,  and 
trench  storming,  without  suffering  the  slightest 
inconvenience  or  trouble  from  the  shoulder.  A  letter 
dated  October  16,  1920,  records  that  he  has  had  no 
further  trouble.    He  is  classed  as  cured. 

Case  7  (156S47).  Mr.  J.  C.  S.,  a  merchant,  age 
30,  was  examined  April,  1916.  Ten  years  before  he 
had  dislocated  his  shoulder.  The  dislocation  re- 
mained for  2  days,  and  then  reduced  itself,  which 
suggests  that  it  was  a  subglenoid  dislocation.  The 
shoulder  was  later  dislocated  many  times  and  the 
patient  had  to  take  gas,  ether,  or  chloroform  about 
ten  times  for  reduction.  In  April,  1916,  the  Young 
operation  was  performed.    In  a  letter  dated  August. 

1917,  the  patient  declared  he  had  had  no  further 
trouble  and  that  this  shoulder  seemed  to  be  as 
strong  as  the  other.  His  last  communication  was 
written  April  8.  1920;  he  stated  that  during  sleep 
2 '2  years  after  the  operation  he  had  had  a  disloca- 
tion which  required  an  anesthetic  for  reduction. 
This  patient  cannot  be  classed  as  cured,  but  he  is 
decidedly  improved. 

Case  8  (200995).  Miss  H.  J.,  a  nurse,  age  t,^,, 
was  examined  July,  191 7.  Thanksgiving  day,  1915, 
she  fell  and  dislocated  her  shoulder.  It  was  reduced 
about  an  hour  later,  and  was  held  to  the  side  for  10 
days.  The  next  dislocation  occurred  Christmas  day, 
igi6,  and  four  dislocations  later.  Capsulorrhaphy 
was  performed,  July,  191 7.  The  patient  states  that 
up  to  the  time  of  writing,  October,  1920,  she  has  had 
no  recurrence.    She  is  classed  as  cured. 

Case  9  (233633).  Mr.  C.  O.  M.,  a  teacher,  age 
46,  came  to  the  Clinic  for  an  examination  June  4, 

1918.  Fourteen  years  before  he  fell  on  the  left 
shoulder  and  dislocated  it.  He  thought  he  had  had 
at  least  thirty  dislocations,  three  in  the  last  9 
months.  \  pull  on  the  shoulder  reduced  the  disloca- 
tion so  that  it  was  not  necessary  to  call  medical  aid. 
Operation,  June  11,  1918,  consisted  of  capsulor- 
rhaphy and  lengthening  the  tendon  of  the  pectoralis 
major.  .\  little  more  than  a  year  after  the  opera- 
tion dislocation  occurred  twice  in  one  month.  The 
patient  wrote  October  8,  1920,  that  the  shoulder  has 
been  out  of  joint  many  times  and  that  he  is  coming 
back  for  observation  and  advice.  This  operation 
evidently  was  a  frank  failure. 

Case  10  (236286).  Mr.  E.  B.,  age  20,  who  was 
examined  June  24,  191S,  is  subject  to  epilepsy;  the 
attacks  occur  about  once  a  month.  For  6  3'ears  he 
was  in  a  hospital  for  the  insane.  During  an  epilep- 
tic seizure,  six  months  previous  to  our  examination, 
he  fell  against  a  radiator  and  dislocated  the  right 
shoulder.  Later  it  dislocated  during  seizures  or 
some  trivial  act  such  as  throwing  a  stone  or  sneez- 
ing. June  29,  1918,  a  capsulorrhahpy  was  performed. 
Three  months  after  the  operation  the  right  shoulder 
was  again  dislocated.  A  letter  written  September 
18,  1920,  by  the  superintendent  of  the  State  School 
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for  the  Feeble  Minded,  where  the  man  is  an  inmate, 
states  that  now. both  shoulders  dislocate  during 
the  epileptic  attacks.  The  operation  in  this  case 
must  be  classed  as  a  failure. 

C.4SE  II  (196886).  Mr.  E.  P.  H.,  a  billiard  room 
marker,  age  37,  was  examined  July  i,  1018.  Ten 
years  before  he  had  been  in  a  railroad  wreck  and  the 
left  shoulder  had  been  dislocated.  He  reduced  it 
himself  by  taking  hold  of  a  board  and  pulling  hard. 
The  shoulder  reduced  with  a  snap.  The  patient 
stated  that  he  had  had  about  eight  dislocations  in 
all.  He  insisted  that  the  dislocation  was  always 
l)ackward  and  posteriorly.  July  6,  iqiS.  when  the 
patient  was  prepared  for  operation  and  thoroughly 
relaxed  under  the  ana."sthetic,  I  dislocated  the 
shoulder  posteriorly.  .Accordingly  a  posterior 
incision  was  made  through  the  supraspinatus 
muscle,  the  capsule  was  opened  and  overlapped,  as 
was  also  the  muscle.  A  report  from  the  patient, 
.\pril  2.  IQ20,  slates  that  he  has  had  no  more  dis- 
locations but  that  he  has  an  insecure  feeling.  Up 
to  date  he  may  be  called  cured. 

Case  12  (243697).  Miss  M.  C,  age  ig,  was 
examined  .August  27,  1918.  Four  years  before  the 
right  shoulder  had  been  dislocated;  i  year  later  it 
was  dislocated  during  a  basket  ball  game,  and  the 
same  accident  occurred  once  a  year  for  2  years,  and 
then  quite  often.  Capsulorrhaphy  was  performed 
September  13.  1918.  The  patient  had  had  no  further 
dislocations  when  last  heard  from  in  .April,  1920, 
and  may  therefore  be  classed  as  cured. 

C.4SE  13  (246611).  Mr.  G.  \V.  G.,  age  41,  a  con- 
tractor, was  examined  September  24,  191S.  The 
patient  came  for  consultation  primarily  because  of 
recurring,  double,  direct,  inguinal  hernias.  The 
record,  unfortunately,  merely  states  that  the  patient 
had  recurrent  dislocations  of  the  left  shoulder  for 
which  a  capsulorrhaphy  was  performed  October  24, 
1918.  In  a  recent  letter  dated  October  16,  1920  the 
patient  reported  that  he  has  had  no  further  dislo- 
cations.   He  may  be  classed  as  cured. 

Case  14  (246884).  Mr.  G.  M.,  age  23,  a  farmer, 
examined  September  26,  1918,  had  dislocated  his 
right  shoulder  2  years  before.  Six  months  later 
luxation  occurred  again,  and  during  the  last  year 
it  had  occurred  seven  or  eight  times.  October  10. 
1918,  a  capsulorrhaphy  was  performed  on  the  right 
shoulder.  In  a  letter  written  tluring  .April,  1920,  he 
states  that  he  had  a  severe  fall  11  months  atter 
the  operation  which  dislocated  the  shoulder,  but 
he  believed  that  the  fall  was  sufficient  to  cause  a 
normal  shoulder  to  be  dislocated.  He  may  there- 
fore be  classed  as  decidedly  improved. 

Case  15  (289163).  Mr.  \V.  L..  age  35,  who  was 
examined  September  13,  loio.  had  had  epilepsy 
since  he  was  15,  but  came  to  the  Clinic  for  the  pur- 
pose of  having  the  right  shoulder  fixed,  if  possible, 
'so  that  it  would  not  dislocate  so  easily.  Four  years 
before  the  examination  the  first  luxation  had 
i)ccurred  and  there  had  been  about  fifteen  since, 
Capsulorrhaphy  was  performed  September  22, 
n)i9.    .A  letter  received  in  October,  1920,  states  that 


there  has  been  no  dislocation.  .Although  the  time  is 
short  this  patient  may  thus  far  be  called  cured. 

Case  16  (274650).  Mr.  F.  F.,  age  29,  was  exam- 
ined December  12,  1919.  because  of  a  dislocating 
right  shoulder.  The  first  dislocation  was  sustained 
during  a  wrestling  bout;  six  or  seven  had  occurred 
since,  in  one  instance  when  he  was  swimming  and 
in  one  when  he  sneezed.  December  16,  1919.  the 
usual  capsulorrhaphy  was  performed,  except  that 
an  attempt  was  made  to  include  more  tissue  in  the 
overlapping,  and  two  strands  of  silk  were  used. 
The  operation  was  made  more  difficult  than  usual 
b\-  the  greater  amount  of  hemorrhage,  and  the 
patient  was  quite  muscular  so  that  exposure  was 
difficult.  A  numbness  of  the  right  hand  followed  the 
operation;  this  gradually  improved.  February  4. 
1920,  a  neurologic  examination  by  Dr.  Sheklon  and 
Dr.  W'oltmann  showed  an  irregular  distribution  of 
sensation  and  they  believed  that  the  condition  was 
merely  a  traumatic  neuritis  of  the  brachial  plexus 
and  that  no  nerve  or  nerves  could  be  singled  out  as 
being  involved.  This  is  the  only  case  in  our  series 
in  which  trauma  was  inflicted  on  the  nerves  and  the 
only  explanation  I  can  offer  is  that  in  some  way  our 
efforts  in  retracting  to  obtain  exposure  were  too 
vigorous.  A  letter  from  the  patient  during  Septem- 
ber, 1920,  states  that  he  has  had  no  trouble  with  the 
shoulder  except  a  feeling  of  weakness,  but  his  hand 
is  still  numb  in  the  little  and  ring  fingers,  and  the 
power  in  these  fingers  is  weak.  Evidently  the  ulnar 
nerve  is  involved.  It  may  be  said  for  the  present 
that  he  is  cured. 

Case  17  (309320).  Mr.  M.  R.,  age  22,  was 
examined  March  17,  1920.  Three  years  before  in 
jumping  over  a  fence  and  holding  the  arms  abducted, 
as  one  does  in  jumping  over  an  obstacle,  the  right 
shoulder  dislocated.  The  dislocation  occurred  twice 
afterward,  the  last  when  he  jumped  from  a  bobsled 
2  weeks  before  our  examination.  This  case  is  of 
interest,  since  in  so  far  as  we  could  learn,  there  had 
been  no  primary  severe  trauma  such  as  had  occurred 
in  the  other  cases.  March  23,  1920,  capsulorrhaphy 
was  performed  and  the  pectoralis  major  was 
lengthened.  The  case  is  too  recent  to  include  in 
reporting  results. 

Case  18  (320106).  Mr.  E.  H.  X..  age  22,  exam- 
ined June  16,  1920,  while  playing  football  in  Septem- 
ber, 1914,  had  dislocated  his  left  shoulder.  One 
month  later  while  again  playing  football  the  joint 
luxated.  Following  this  the  patient  had  seven  dis- 
locations, one  while  swimming,  and  one  while  in 
bed  after  a  15  months"  interval.  June  18,  1920.  a 
capsulorrhaphy  was  performed;  the  sheaths  of  the 
teres  major  and  of  the  pectoralis  major  were 
lengthened.  The  operation  is  loo  recent  from  which 
to  judge  ultimate  results. 

Case  19  (326010).  Mr.  G.  C.  P..  age  36,  was 
examined  February  22,  1920.  This  patient  had  had 
epilepsy  for  8  years  but  the  first  dislocation  of  the 
left  shoulder  occurred  s  months  before  our  examina- 
tion. .A  second  dislocation  had  occurred  6  weeks 
before  during  a  seizure.    Unfortunately  the  doctor 
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in  reducing  it  broke  the  surgical  neck  of  the  humerus. 
An  open  operation  was  performed  and  good  position 
was  secured,  but  during  an  epileptic  attack  (these 
attacks  usually  came  on  during  sleep)  the  shoulder 
lu.xated.  When  we  saw  him  the  position  of  the 
fracture  was  so  poor  and  the  dislocation  had  been 
present  so  long  that  my  colleague,  Dr.  Meyerding, 
excised  the  head.  We  have  not  heard  from  the 
patient  since  his  dismissal  August  24.  IQ20,  but  at 
that  time  function  jiromised  to  be  good. 

CONCLUSIOXS 

1.  Capsulorrhaphy  to  strengthen  the  shoul- 
der gave  50  per  cent  cures  in  the  16  cases  of 
habitual  or  recurrent  dislocation  of  the  shoul- 
der. Five  of  the  patients  (31.25  per  cent)  are 
so  decidedly  improved  that  they  are  more 
than  satisfied  with  the  operation.  This  per- 
centage of  improvement  and  the  percentages 
of  cures  give  good  results  in  81.25  per  cent. 

2.  It  is  probable  that  muscle  pull  or  pos- 
sible relaxation  of  the  shoulder  capsule  above 
has  not  been  sufficiently  considered  in  the 
treatment.  It  is  reasonable  to  suggest,  there- 
fore, that  the  pectoralis  major,  teres  major, 
and  latissimus  dorsi  be  lengthened,  and,  if 
thought  necessary,  the  region  of  the  capsule 
where  the  supraspinatus  and  infraspinatus 
are  inserted  and  the  anterior  inferior  portion 
of  the  capsule  be  reefed. 

I  wish  to  thank  Dr.  H.  T.  Jones,  assistant  in  the  section 
on  orthopedic  surgery  of  the  Slayo  Clinic,  for  his  assistance 
in  looking  up  the  literature  and  in  tracing  the  patients. 
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ARTHROPLASTY  OF  THE  JAW 

With  Some  General  Remarks  on  Focal  Infection  and  on  the  Formation  of  New  Joints' 
By  JAMES  M.  \EFF,  M.D..  F.A.C.S.,  Chicago 


THE  case  which  is  reported  ])clow  is 
rather  unique  in  the  following 
particulars: 

First,  the  ankylosis  had  been  present  for  7 
years,  developing  during  an  attack  of  ura'mic 
coma  in  the  later  months  of  pregnancy.  At 
that  time  the  patient  had  suppuration  in  the 
mouth,  presumably  around  some  of  the  teeth, 
but  she  does  not  know  which  side  was  affected, 
or  whether  the  trouble  was  on  both  sides.  All 
that  she  could  remember  was  that  there  was 
"pus"  coming  from  the  mouth  at  the  time 
and  when  she  recovered  from  the  coma,  the 
jaw  was  lirmly  fixed  with  the  teeth  of  the 
ma.xilla  and  mandible  in  close  apposition. 
Since  that  time  she  has  been  unable  to  open 
her  mouth.  Some  of  the  teeth  on  the  left  side 
were  extracted  so  that  she  could  take  soft 
and  liquid  food,  upon  which  she  has  subsisted 
ever  since. 

Second,  the  age  of  the  patient.  She  is  now 
39  years  old,  so  the  ankylosis  developed  when 
she  was  between  her  thirty-second  and  thirty- 
third  year. 

Third,  the  presence  of  a  persistent  and 
continuous  nephritis  from  the  time  the  trouble 
started,  with  much  albumin  in  the  urine, 
epithelial,  granular,  and  hyaline  casts  and 
many  leucocytes.  The  systolic  blood  pressure 
at  the  time  I  first  saw  her  was  165  to  170  mm. 
with  05  to  100  diastolic. 

Fourth,  the  presence,  in  association  witli 
the  nephritis,  of  a  marked  infection  around 
the  roots  of  nearly  all  of  the  teeth.  The 
abscesses  around  some  of  the  teeth,  as  shown 
in  the  roentgenograms  (Figs,  i  and  2)  were 
very  large  and  some  of  the  teeth  were  so  loose 
that  they  could  be  jiicked  out  with  the  lingers. 
She  had  had  no  dental  work  done  at  any  time 
since  the  onset  of  the  troul)le. 

Fifth,  the  dimiiuition  of  albumin  and  the 
lowering  of  the  blood  pressure  following  the 
removal,  at  time  of  operation,  of  the  abscessed 
teeth  and  the  drainage  of  the  pus  pockets,  so 
that  only  a  trace  of  albumin  was  present, 
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with  an  occasional  pus  cell  and  hyaline  cast 
and  the  blood  pressure  remained  down. 

Sixth,  the  roentgenograms  of  the  temporo- 
mandibular joint  (Figs,  i  and  2),  made  by 
Dr.  Mollis  Potter,  showed  the  left  joint 
normal,  but  the  articular  surface  of  the 
condyle  on  the  right  side  was  irregular  and 
the  space  obscure  though  one  could  not  say 
whether  or  no  there  was  a  fibrous  ankylosis 
within    the    joint. 

Seventh,  the  chin  was  retracted  to  a 
noticeable  degree  with  the  result  that  the 
lower  incisor  teeth  were  posterior  to  the  upper 
to  an  abnormal  extent — a  rather  unusual 
finding  in  cases  developing  so  late  in  life. 

Eighth,  the  impossibility  of  determining  by 
the  most  careful  examination  of  the  patient 
which  side  the  fixation  was  on  or  whether  it 
involved  both  sides.  Examination  of  the 
inside  of  both  cheeks  showed  the  masseter 
muscles  very  tense  and  the  anterior  edges 
sharp  and  firm.  It  was  quite  certain  that  the 
tixation  was  extra-articular,  but  nothing 
more  could  be  said  before  operation. 

These  are  the  main  points  of  interest  in  the 
case  herein  reported,  except  the  operation  and 
findings,  which  will  be  related  later. 

K.xamination  of  the  patient  sliowed  tfiat  she  was 
fairly  well  nourished,  with  heart,  lungs,  ami  abdo- 
men, negative.  The  condition  of  the  teeth  in  general 
lias  been  described  above.  The  lower  jaw  could 
be  moved  downward  to  the  extent  of  about  '^  inch, 
as  measured  by  the  incisor  teeth.  There  was  also 
:il)out  the  same  degree  of  lateral  motion.  The  X-ray 
findings  and  the  conthtion  of  the  jaw  are  described 
above.  It  was  absolutely  impossible  to  say  which 
side  was  involved  or  whether  it  was  on  both. 

Operation,  January  31.  192 1,  at  the  Michael 
Reese  Hospital.  Gas  an:csthesia  throughout. 
.\  semicircular  incision  was  made  over  the 
right  zygomatic  process,  convexity  upward, 
through  the  skin  and  subcutaneous  fat,  and 
this  llap  was  turned  downward.  The  zygo- 
matic process  was  now  exposed  by  an  incision 
through  the  lemjioral  fascia,  well  posterior 
and  in  a  direction  forward  and  upward.    This 
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Fig.  I  (at  left).  Roentgenogram  of  the  left  temporo- 
mandibular joint,  showing  clear  space,  o,  between  the 
condyle  and  mandibular  fossa. 

Fig.  2.    Roentgenogram  of  the  right  temporomandibular 

incision  is  most  important  to  avoid  the 
temporal  branches  of  the  facial  nerve.  The 
soft  tissues  were  retracted  forward  and 
slightly  downward,  after  separating  them 
from  the  zygoma  with  a  periosteotome. 
One-half  inch  of  the  zygoma  was  resected  by 
means  of  a  gigli  saw.  but  was  not  preserved 
for  transplantation.  The  temporomandibular 
joint  was  now  carefully  exposed  and  found  to 
be  normal,  so  far  as  the  interior  of  the  joint 
was  concerned.  The  coronoid  process  was 
next  exposed  and  it,  with  the  insertion  of  the 
temporal  muscle,  was  resected.  No  move- 
ment of  the  jaw  followed.  The  tense  portion 
of  the  masseter  muscle  was  divided  anteriorly 
with  no  result.  As  is  usually  necessary  in 
extra-articular  fixations,  the  neck  and  condyle 
were  resected  at  a  point  one-fourth  inch  below 
the  base  of  the  condyle.  Even  now  there  was 
absolutely  no  motion  in  the  jaw.  The  bleeding 
was  controlled  and  the  same  incision  and 
exposure  were  made  on  the  left  side.  One-half 
inch  of  the  zygoma  was  resected  and  the 
left  temporomandibular  joint  was  found  to  be 
normal.  The  left  coronoid  process  with 
insertion  of  the  temporal  muscle  was  resected 
without  the  slightest  effect  as  regards  motion. 
The  tense  portion  of  the  left  masseter  muscle 
was  divided  without  result.  There  remained 
but  one  thing  to  do  and  that  was  to  resect  the 


joint.  The  space,  a.  between  the  condyle  and  the  man- 
dibular fossa  is  not  clear  nor  well  defined.  Note  also  the 
alveolar  process  of  the  maxilla.  The  teeth  are  loose  and 
show  abscesses  around  the  roots. 

left  condyle  with  '4'  inch  of  the  neck.  This 
was  done,  and  at  once  the  jaw  opened  to  the 
extent  of  i  inch,  as  measured  by  the  distance 
between  the  upper  and  lower  incisor  teeth. 
No  muscle,  fascia,  nor  any  other  substance 
was  interposed  between  the  mandibular  fossa 
above  and  the  neck  of  the  condyloid  process 
below.  The  bleeding  on  both  sides,  which  was 
not  profuse,  was  permanently  controlled  by 
ligature  and  the  skin  flaps  brought  up  and 
approximated  with  horse-hair  sutures.  A 
small  rubber  drain  was  placed  in  each  wound 
at  the  posterior  angle  and  allowed  to  remain 
for  24  hours.  Forty-eight  hours  after  opera- 
tion the  face  was  enormously  swollen,  but 
this  had  completely  subsided  on  the  fifth  day. 
The  wound  healed  by  primary  union  and  the 
patient  was  sitting  up  on  the  sixth  day. 

The  rapid  and  steady  improvement  in  the  urinary 
findings  and  blood  pressure  has  been  noted  above. 
.\fter  the  swelling  had  subsided,  passive  movements 
of  the  mandible  were  painless  and  normal  in  degree. 
.\s  regards  the  active  motion,  she  could  open  the 
mouth  to  the  e.xtent  noted  above  but  could  not  com- 
pletely close  it,  that  is,  the  upper  and  lower  alveolar 
processes  could  not  be  brought  into  complete 
appro.ximation  and  the  lower  process  was  'le  inch 
posterior  to  the  upper.  However,  this  retraction  was 
present  before  operation.  The  ability  to  close  the 
mouth  has  steadily  improved  since  operation. 

In  regard  to  the  temporal  branches  of  the  facial 
nerve,   2  weeks  after  operation,  when  the  patient 
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Kig.  3.  The  pleryKoidci  inlcrmis  and  cxlernus.  The 
Hght  area  in  the  inlernus  shows  where  a  fibrous  infiltration 
mi,!;ht  take  place  and  act  as  a  fulcrum,  cxtendinj;  from 
above  to  the  angle  of  the  mandible.  This  same  fulcrum 
action  would  be  jjossible  if  fibrous  tissue  extended  from 
maxilla  to  mandible,  as  shown  in  the  doited  area.  The 
action  oi  the  muscles  is  explained  in  the  text.  (Redrawn 
from  Gray's  Anaiomy^ 

left  the  hospital,  there  was  partial  loss  of  function  of 
the  frontalis  muscle  on  both  sides  and  of  the  corru- 
gator  and  orbicularis  on  the  right  side.  This  *vas 
associated  with  frequent  twitchings  of  the  orbicularis 
on  the  right.  I'hcse  twitchings,  together  with  the 
fact  that  every  effort  as  regards  the  incision,  ex- 
posure, and  retraction  of  the  soft  parts  was  made  at 
the  time  of  operation  to  avoid  the  nerve,  lead  me 
to  believe  that  the  interference  with  the  functitn  of 
the  nerve  was  temporary  and  due  to  traction, 
rather  than  division  of  the  branches.  The  last  report 
received  from  the  patient,  6  weeks  after  operation, 
states  that  the  motion  of  the  mandible  has  improved 
a  great  deal  and  the  function  of  the  facial  nerve  is 
again  ciuite  normal    (Figs.  0  and  10). 

I  have  described  the  operation  in  this  case 
in  detail,  because  the  mechanism  of  fixation 
and  the  pathology  seem  to  me  rather  unif|ue. 
It  was  not  until  the  resection  of  the  coronoid 
processes,  with  the  insertion  of  the  temi)oral 
muscles,  the  division  of  the  tense  portion  of 
the  masseters  and  Ihe  resection  of  both 
condyles,  with  one-fourth  inch  of  the  necks, 
had  been  performed,  that  the  mandible  could 
be  moved  the  slightest  fraction  of  an  inch 
more  than  before  operation.  It  was  just  as 
firmly  fixed  up  to  the  last  step  of  the  opera- 
tion (the  resection  of  the  left  condvle),  as  it 


1-  ii;.  4.  Showing  the  complicated  structure  and  intricate 
function  01  the  temporomandibular  joint.  (Redrawn  from 
(iray's  Analomy^ 

was  before  the  operation  was  commenced. 
This  leads  me  to  believe  that  the  tixation  was 
due  to  infiltration  and  scar  tissue  formation 
in  the  soft  tissues  of  both  cheeks,  near  the 
mucous  membrane,  probably  about  the  middle 
of  the  mandible,  laterally,  or  in  the  internal 
pterygoid  muscles  (Fig.  3),  where  the  mechani- 
cal effect  would  be  the  same.  I  say  this 
because  I  divided  both  temporals  and  the 
tense  portion  of  both  masseters,  as  well  as 
resected  one  condyle,  without  result.  When 
the  other  condyle  was  resected,  the  mouth 
opened,  due  to  the  fact  that  the  last  portion 
of  the  posterior  end  of  the  double  lever,  the 
condyloid  process,  had  been  removed,  thus 
allowing  the  anterior  end  of  the  lever,  the 
chin,  to  drop  down.  In  this  case,  of  course, 
the  fulcrum  was  in  the  middle  of  both  siiles  of 
the  lever  (the  mandible),  or  at  the  angles  (the 
insertion  of  the  internal  pterygoids),  and 
consisted  of  scar  tissue,  attached  above  to 
the  sides  of  the  maxilla  and  below  to  the  sides 
of  the  mandible,  at  about  their  centers,  or  at 
the  angles,  where  the  internal  pterygoids 
insert.  This  seems  to  me  to  be  the  only  logical 
explanation  of  this  particular  case  and  prob- 
ably applies  to  extra-articular  ankyloses, 
where  both  condyles  must  be  resected  to 
secure  motion.  So  much  for  the  case  herein 
reported. 

.XNArOMY 

To  understand  the  jxithology  and  me- 
chanics of  the  different  forms  of  ankvlosis  of 
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the  jaw,  it  would  seem  advisable  to  review 
liricfly  the  anatomy  of  the  temperomaiidibular 
articulation.  The  joint  is  of  the  ginglymo- 
arthrodial  type  (i),  that  is,  the  motion  in  it 
is  a  combination  of  the  hinge  and  gliding 
movement,  the  former  predominating.  The 
movements  permitted  are  extensive:  the 
mandible  may  be  depressed  or  elevated, 
carried  forward  and  backward,  and  there  is 
a  slight  side  to  side  motion.  There  are  two 
distinct  joints  in  the  articulation;  one  between 
the  disk  and  the  mandibular  fossa,  and  the 
other  between  the  articular  disk  and  the 
condyle  (Fig.  4).  When  the  mouth  is  opened 
widely  both  joints  come  into  play,  the  hinge 
action  taking  place  in  the  lower,  the  gliding 
in  the  upper,  where  the  disk  glides  forward 
on  to  the  articular  tubercle.  In  closing  the 
mouth,  the  reverse  action  takes  place.  When 
the  jaw  is  protruded  forward  the  action  takes 
place  in  the  upper  joint  (gliding  motion).  In 
the  act  of  chewing,  the  condyles  glide  alter- 
nately forward  and  backward,  one  remaining 
in  place  and  rotating  vertically  on  its  disk. 

The  different  movements  of  the  mandible 
are  produced  by  the  following  muscles 
(Figs.  3  and  5):  It  is  elevated  by  the  mas- 
seter,  the  internal  pterygoid  and  the  anterior 
part  of  the  temporal  muscle.  It  is  depressed 
by  its  own  weight,  and  the  platysma,  digas- 
tricus,  mylohyoideus  and  the  geniohyoideus 
muscles.  It  is  drawn  forward  by  the  ptery- 
goidei,  internus  and  externus  (Fig.  3),  the 
superficial  portion  of  the  masseter  and  the 
anterior  libers  of  the  temporalis.  Chewing  is 
produced  by  the  alternate  action  of  the 
l)terygoidei  on  each  side  (see  Fig.  3).  The 
anatomy  of  the  bones  and  ligaments  is  sufii- 
ciently  clear  from  the  cuts  taken  from  Gray's 
Anatomy.  The  reason  for  going  into  the 
anatomy  and  physiology  so  in  detail  is  to 
show  how  complicated  is  the  structure  and 
action  of  these  joints  and  how  they  work 
together,  simultaneously  in  an  intricate 
manner,  in  the  apparently  simple  act  of 
mastication.  From  these  facts  there  is  but 
one  conclusion  to  be  drawn  and  that  is  that 
in  every  case  of  ankylosis  operated  on, 
whether  it  be  articular,  extra-articular,  or 
articular-extra-articular,  the  result  must  fall 
very  far  short  of  the  normal  function,  much 


Coronnid  procesi 
Fig.  5.  The  temporalis  showing  its  origin  and  insertion 
into  the  coronoid  process.  The  dotted  Hnes  show  where 
the  coronoid  process  may  be  resected  with  the  insertion  of 
the  muscle.  The  action  of  the  muscle  is  e.xplained  in  the 
text.    (Redrawn  from  Gray's  Aimlomy.) 

more  so,  than,  for  example,  in  the  elbow.  In 
other  words,  the  very  best  result,  in  the  hands 
.of  the  most  skillful  operators,  must  of  neces- 
sity be  far  from  perfect,  because  it  is  im- 
possible to  make  a  new  joint,  which  even 
approximates  the  normal  in  structure.  That 
however,  does  not  contra-indicate  operation, 
as  the  restoration  of  even  moderate  motion 
in  the  joints  is  to  be  looked  upon  as  an 
enormous  improvement  over  ankylosis.  In 
fact,  in  my  opinion,  there  are  but  three  joints 
in  the  body  where  arthroplasty  is  indicated 
and  they  are:  the  elbow,  the  temporo- 
mandibular, and  the  tarsometatarsal  joint  of 
the  great  toe,  the  last  in  cases  of  bunion.  In 
the  first  two,  motion  is  of  greater  importance 
and  can  lie  secured  in  a  greater  percentage  of 
cases,  than  in  any  other  joints  in  the  body. 
The  reasons  for  this  will  be  explained  later. 

P.^THOLOGV    .AND    P.\THOLOGIC.A.L   ANATOMY    OK 
TEMPOROMANDIBULAR    ANKYLOSIS 

The  classification  as  to  the  location  of 
fixation  as  given  by  Henderson  and  New  (2) 
is  the  most  logical.  They  report  23  cases 
treated  in  the  Mayo  clinic  and  divide  them  as 
follows:  (a)  articular,  where  the  fixation  is 
within  the  joint;  (b)  extra-articular,  where  it 
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is  outside  the  joint;  and  (c)  articular-extra- 
articular,  where  it  is  both  inside  and  outside 
the  joint.  Fifteen  of  their  23  cases  were 
articular;  5,  extra-articular;  and  3,  articular- 
extra-articular. 

In  the  majority  of  the  articular  type,  the 
ankylosis  occurred  between  the  ages  of  i  and 
10  years.  In  the  extra-articular  and  articular- 
extra-articular,  it  developed  with  equal  fre- 
quency in  the  first  three  decades. 

If  the  ankylosis  is  unilateral  and  develops 
early  in  life,  before  the  jaws  are  fully  formed, 
a  typical  deformity  results.  The  chin  is 
retracted  and  displaced  toward  the  affected 
side,  while  the  normal  side  appears  flat. 
There  is  considerable  elasticity  to  the  man- 
dible, so  that  even  in  cases  of  unilateral  bony 
ankylosis,  there  is  some  movement  when  an 
attempt  is  made  to  open  the  mouth.  This 
movement  is  necessarily  on  the  normal  side, 
causing  the  chin  to  move  toward  the  affected 
side. 

The  motion  is  greater  in  cases  of  fibrous 
ankylosis  and  where  the  fixation  is  outside  of 
the  joint.  Of  course,  in  bilateral  bony  anky- 
losis, there  is  no  motion  at  all.  fit  the  <irlicular 
types  the  pathology  is  simple.    There  is: 

1 .  Bony  union  of  the  condyle  with  the 
mandibular  fossa,  or,  zygoma,  mandibular 
fossa  and  condyle  may  form  a  continuous 
bony  mass; 

2.  There  may  be  a  great  deal  of  fibrous 
tissue  around  the  joint; 

3.  The  joint  maybe  filled  with  cartilage  and 
bone,  uniting  the  two  articular  surfaces  (3); 

4.  The  bones  may  be  united  by  fibro- 
osseous  tissue;  or, 

5.  The  joint  cavity  may  be  traversed  by 
fibrous  bands,  between  which  are  small 
spaces,  containing  synovial  fluid. 

Of  these  changes,  3.  4  and  5  are  usually 
found  in  the  earlier  and  intermediate  stages, 
because  in  the  long  standing  cases,  the  joint 
cavity  is  completely  obliterated  by  fibrous 
ti.ssue  or  bone.  For  a  detailed  description  of 
the  changes  taking  place  in  the  joint,  see 
Lyons'  article  above  referred  to. 

6.  In  all  the  long  standing  cases  where 
there  has  been  inflammation  within  the  joint, 
the  capsule  is  thickened  and  united  wilii  tiie 
tissue  in  the  joint. 


7.  In  the  cases  which  develop  early  in  life, 
before  the  jaws  are  fully  formed,  the  ramus  on 
the  affected  side  is  shortened,  because  the 
growth  of  the  bone  has  been  interfered  with. 

8.  This  early  fixation  and  shortening  of 
the  ramus,  causes  a  retraction  of  the  chin  and 
a  deflection  of  the  same  toward  the  affected 
side. 

9.  In  all  long  standing  cases,  the  mu;cles  of 
mastication  are  atrophied  from  disuse  and 
often  show  fibrous  changes.  This  is  especially 
true  in  the  temporal  and  masseter  muscles. 
The  constant  attempts  to  open  the  mouth 
probably  contribute  toward  the  retraction  of 
the  chin. 

In  the  extra-articular  cases  due  to  infections 
and  abscesses  from  the  teeth  or  in  the  cheeks, 
there  is  scar  tissue  formation  in  and  around 
the  muscles  and  around  the  joint  itself.  This 
fibrous  tissue  may  stretch  from  the  maxilla  to 
the  mandible,  firmly  fixing  the  jaw  as  was 
probably  so  in  the  case  here  reported.  In  old 
cases,  particularly,  the  teeth  are  always  in 
very  bad  condition,  because,  on  account  of 
the  fixation  of  the  jaw.  no  dental  work  can  be 
done.  By  "bad  condition"  I  mean  there  is 
frequently  ]>yorrh(L'a.  caries  and  abscesses  at 
the  roots,  in  the  alveolar  processes. 


Lyons  says  that  the  sexes  are  about  equally 
affected.  As  regards  the  age  at  which  the 
pathological  changes  take  place,  Henderson 
gives  the  following  statistics  from  the  Mayo 
clinic.  Among  the  15  articular  cases,  g 
developed  between  1  and  10  years,  3  between 
II  and  20  years,  2  between  21  and  30  years, 
and  I  after  30.  Of  the  8  extra-articular  and 
articular-extra-arlicular  cases,  2  developed 
during  each  of  the  first  three  decades,  one  in 
the  fourth  and  one  in  the  fifth. 

Traumatism  and  infection  are  responsible 
for  the  great  majority  of  cases  of  ankylosis  of 
the  jaw,  both  of  the  articular  and  extra- 
articular types.  The  forms  of  traumatism  of 
greatest  importance  arc  falls  or  blows  on  the 
chin,  recurring  dislocation  of  the  jaw  and 
direct  injuries  over  the  joint  itself.  These 
statements  ajijily  especially  to  the  articular 
form.  X'ecchi  (8)  has  observed  that  falls  on 
the   chin    may    lead    to    temporomandibular 
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ankylosis  on  both  sides,  but  that  when  the 
trauma  is  direct,  the  ankylosis  is  unilateral. 
In  the  extra-articular  and  articular-extra- 
articular  forms,  infection  plays  by  far  the 
more  important  part.  The  infection  may  be 
direct  or  indirect.  By  direct,  I  mean  it  has 
extended  from  some  neighboring  source  of 
infection,  as  from  the  teeth,  the  middle  ear, 
an  abscess  in  the  cheek  or  from  an  osteo- 
myelitis of  one  of  the  bones  that  goes  to  make 
up  the  joint  or  one  in  the  neighborhood.  By 
indirect,  I  mean  that  the  infection  has  come 
through  the  blood  stream,  as  during  the 
course  of  any  of  the  infectious  diseases,  for 
example,  scarlet  fever,  measles,  typhoid, 
gonorrhoea,  etc.  The  infection  may  or  may 
not  be  associated  with  pus  formation  in  or 
around  the  joint.  As  regards  focal  infections 
playing  an  important  part  in  temporoman- 
dibular arthritis,  or  that  of  any  other  joint 
in  the  body,  I  think  it  is  greatly  overestimated, 
as  the  question  noiv  stands.  The  same  may  be 
said  of  its  role  in  neuritis,  myositis  and  a 
thousand  and  one  other  conditions,  where 
it  is  held  responsible  for  the  trouble;  for 
example,  appendicitis,  cholecystitis,  duodenal 
and  gastric  ulcers,  etc. 

Any  one  who  has  an  open  mind  and  is  not 
prejudiced  by  what  he  has  heard  and  read  on 
the  subject  of  focal  infection,  must  surely  see 
at  a  glance  that  there  is  in  it  but  a  grain  of 
truth  and  a  pound  of  rubbish,  in  the  present 
conception  of  the  subject.  The  personal  case 
reported  is  the  grain  of  truth,  because  the 
albuminuria,  with  casts  and  high  blood 
pressure,  which  had  existed  for  6  years, 
disappeared  within  2  weeks  after  the  infected 
teeth  had  been  removed,  but  in  my  own 
personal  experience,  both  civil  and  military, 
I  have  seen  the  pound  of  rubbish,  as  has 
everyone  else  with  similar  experience.  It  is 
merely  a  case  of  every  day  observation  on 
the  part  of  the  one  with  average  intelligence 
and  intellect  and  a  logical  mind,  against  one 
with  equal  intelligence  and  intellect,  who 
works  in  a  bacteriological  and  pathological 
laboratory,  experimenting  on  animals,  but 
who  has  fixed  ideas  on  the  subject  of  focal 
infection.  The  one  who  has  fixed  ideas  and  is 
constantly  at  work  to  prove  them,  has  of 
necessity  a  less  logical  mind  than  the  afore- 
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Fig.  6.  Showing  the  curved  inciiion  through  the  skin 
and  superficial  fat,  with  its  relations  to  the  zygoma,  the 
superficial  temporal  artery,  and  the  temporal  branches  of 
the  facial  nerve,  as  they  cross  the  zygoma. 

said  one  who  carefully  observes  large  numbers 
of  cases. 

I  spent  a  year  in  active  service  in  France 
with  the  English  army  during  the  great  war 
and  observed  a  very  large  number  of  cases. 
The  English  soldiers  had  notoriously  "bad 
teeth";  the  great  majority  of  them  had  never 
been  to  a  dentist,  the  teeth  were  carious, 
many  of  them  had  cavities  and  pyorrhoea  was 
common.  It  is  logical  to  assume  that  in  such 
teeth,  infections  and  even  abscesses  at  the 
roots  must  be  the  rule  and  not  the  exception, 
but  notwithstanding  these  facts,  it  would  be 
difficult  to  imagine  a  finer  group  of  men.  They 
were  examples  of  perfect  physical  health  and 
fitness,  and  diseases,  such  as  neuritis,  myosi- 
tis, arthritis,  appendicitis,  cholecystitis  and 
duodenal  and  gastric  ulcers,  were  extremely 
rare  among  them  while  in  the  training  and 
reinforcement  camps.  After  being  in  the 
trenches  for  prolonged  periods  of  time,  under 
abnormal  and  extremely  trying  conditions, 
they  did  develop  neuritis,  myositis,  and  arthri- 
tis, just  as  any  normal  individuals  might,  who 
had  been  taken  awav  from  healthful  en\'iron- 
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Fig.  7.     The  lemporal  Ijranchcs  oi  the  facial  nerve  as   they  cross  the  zj-goma. 
The  flaps  of  skin  and  temporal  fascia  have  been  dissected  forward  and  retracted. 

(From  a  dissection.) 


ments  and  plai  cd  under  thc.<e  same  abnormal 
and  trying  ones.  Furthermore,  there  was 
no  greater  proportion  of  cases  of  appendicitis, 
cholecystitis,  and  duodenal  and  gastric  ulcers, 
than  is  observed  among  persons  who  have 
their  teeth  properly  cared  for.  The  same 
applied  to  the  tonsils.  Very  few  of  the 
soldiers,  who  to  all  intents  and  purposes, 
were  in  perfect  health,  had  had  their  tonsils 
removed,  and  yet  it  is  safe  to  say  that  if  a 
nose  and  throat  specialist  had  examined 
them,  the  same  proportion,  as  in  any  civil 
community,  would  have  been  advised  to 
have  their  tonsils  removed,  on  account  of 
enlargement,  "pus  pockets,"  crypts,  etc.,  or 
to  have  operations  on  the  nose  to  relieve 
sinus  infeclions,  denected  sei)lums  or  enlarged 
turbinates. 

To  my  mind  the  focal  infection  theory  is 
very  greatly  overdone.  I  have  seen  hundreds 
of  persons  whose  teeth  have  been  condemned 
by  dentists,  and  hundreds  whose  tonsils  have 
been  examined  by  throat  specialists  and  pro- 
nounced "diseased,"  because  of  enlargement 
or  because  "pus"  could  be  expressed  by 
pressure,  and  yet  these  persons  have  re- 
mained in  good  average  health,  haxing  con- 
suited    the    doctors    or    dentists,    for    some 


temjiorary  ache  or  pain,  r'urthermore.  I  have 
seen  many  cases  of  neuritis  and  arthritis,  who 
have  had  their  teeth  "treated"  or  extracted, 
or  their  tonsils  removed,  or  both,  and  who 
have  continued  to  suffer  from  their  ailments 
for  a  very  [)rolonged  period  of  time  after  their 
operations.  It  is  well  to  remember  that  medi- 
cine and  surgery  are  not  mathematical 
sciences,  in  fact,  not  sciences  at  all,  and 
therefore  fads  and  fancies  arc  certain  to  creep 
into  them.  During  the  past  20  years  that  I 
have  been  in  the  surgical  profession,  I  have 
seen  many  fads  and  fancies  come  and  go,  so 
I  know  whereof  I  speak.  I  believe  that  the 
time  has  come  for  a  reaction  against  the  focal 
infection  theory,  so  that  it  may  lind  its 
proper  level.  On  the  other  hand,  I  think  that 
all  tonsils  that  are  really  diseased  and  causing 
definite  trouble,  should  be  removed  and  that 
the  teeth  should  be  kept  in  as  nearly  perfect 
condition  as  possible;  this  is  merely  logical 
reast)ning,  as  applied  to  the  individual;  but 
to  attribute  every  ache  and  pain  and  every 
abdominal  disease  to  some  focal  infection; 
that  is  going  too  far.  It  might  also  be  added 
that  there  are  about  2},  feet  of  small  intestine. 
5  feet  of  large  intestine,  the  ti'sophagus. 
stomach,    the   genito-urin;ir\-    trait    and    the 
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Fig.  8.  The  curved  incision  has  l^een  made  throuj,h  Ihe  skin  and  superficial  ;at 
and  the  flap  dissected  downward  and  forward,  exposing  the  temporal  fascia.  The 
black  line  shows  the  straight  incision  through  the  temporal  fascia,  upward  and  for- 
ward, over  the  zygoma  and  well  posterior.  This  is  to  avoid  the  temporal  branches  of 
the  facial  nerve.    (From  a  dissection.) 


entire  skin  surface,  which  might,  in  some 
portion  of  their  enormous  extent,  harbor  a 
focal  infection.  Yet  how  seldom  do  we  hear 
that  a  lesion  of  the  joints,  nerves,  bones  or 
abdominal  organs,  might  be  due  to  a  focus  of 
infection  in  any  of  these  structures.  Of  course, 
the  argument  will  be  brought  forth  that. the 
organisms  in  the  tonsils  and  teeth  are  differ- 
ent from  those  found  in  the  above  mentioned 
lesions  and  are  more  prone  to  enter  the  blood 
stream  and  thus  give  rise  to  metastatic  in- 
tlammatory  processes,  but  again  I  insist  that 
medicine,  surgery  and  their  allied  branches  are 
not  mathematical  sciences  and  absolute 
deductions  cannot  be  made  from  laboratory 
or  clinical  studies.  Also,  the  subject  of  focal 
infections  is  still  an  open  one  and  by  no  means 
settled  in  the  minds  of  logical  thinkers,  which, 
of  course,  could  not  be  the  case  if  it  were  a 
proved  fact. 

SYMPTOMS 

The  symptoms  are  evident  from  the  pathol- 
ogy, which  has  been  described.  During  the 
inflammatory  stage  there  is  pain  in  the  joint, 
especially  on  motion,  with  tenderness  on 
pressure  over  it.  In  addition  there  are  all 
the  symptoms  of  the  etiological  factor,  wheth- 
er it  be  traumatism  or  infection,  or  both. 
When  the  patients  come  for  surgical  relief, 


which  is  usually  several  years  after  the 
development  of  the  trouble,  they  are  as  a  rule 
well  nourished  and  complain  of  no  trouble, 
except,  inability  to  open  the  mouth  and  take 
solid  food,  the  "bad"  condition  of  the  teeth, 
and  there  may  be  some  digestive  disturb- 
ances, such  as  constipation,  gas  formation, 
etc.,  due  to  the  fact  that  the  patients  are 
obliged  to  live  on  liquid  and  soft  food,  which 
as  a  rule  is  concentrated  and  leaves  no  residue. 

PROGNOSIS  .\ND  GENER.AL  CONSIDER.\TIONS  ON 
ARTHROPL.A.STY 

The  outlook  in  cases  of  arthroplasty  on  the 
jaw  is  good  as  regards  motion.  Of  course, 
the  motion  can  never  be  free  and  normal,  on 
account  of  the  intricate  formation  of  the 
joint  and  its  complicated  movements,  but  the 
patients  operated  on  are  able  to  masticate 
food  in  the  course  of  a  few  weeks,  the  facial 
expression  is  better,  the  speech  is  improved 
and  they  are  able  to  keep  the  teeth  in  good 
condition. 

Thomson  (7)  thinks  that  arthroplasty  yields 
excellent  results  in  cases  where  the  ankylosis 
has  been  produced  by  traumatism,  but  that  it 
is  very  likely  to  fail  if  the  lixation  has  been 
produced  by  infection,  because  the  infection, 
which  has  been  encapsulated  for  a  long  time, 
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I'ig.  9  (al  k-l'l).  Showing  iKilicnl  allir  opcralion. 
Mdulh  dosed. 

I'ig.  10.  Patient  after  oiieratioti.  F.xtcnt  to  wliicli 
mouth  can  be  opened. 


may  be  "lighted  up"  by  an  operation,  and 
there  may  be  an  increased  formation  of  bone 
after  the  operation,  causing  a  return  of  the 
ankylosis.  I  think  this  is  true  if  the  infection 
is  tubercular,  but  not  true  if  it  is  other  than 
tubercular,  and  sufBcient  time  be  allowed  to 
elapse  between  the  acute  process  and  the 
operation  of  arthroplasty.  This  period  of 
waiting  should  be  at  least  6  months. 

I  consider  that  ankylosis  of  the  temporo- 
mandibular and  elbow  joints  are,  icilli  an 
occasional  exception,  the  only  two  indications 
for  arthroplasty.  This  brings  up  the  very 
important  tjuestion  as  to  what  makes  for  good 
results  in  arthroplasty.  In  my  opinion  the 
following  conditions  are  necessary  for  a  good 
result:  articular  surfaces  of  small  area,  very 
limited  gliding  motion  within  the  joint,  and 
the  absence  of  great  pressure  within  the 
joint.  It  fortunately  happens  that  the  two 
joints  in  the  body  where  free  and  painless 
motion  are  most  necessary,  meet  with  these 
requirements,  e.g.,  the  temporomandibular 
joint  and  the  elbow.  It  is  well  to  remember 
that  in  all  of  the  important  joints  of  the  body, 
where  arthroplasty  would  be  considered, 
sliding  or  gliding  of  one  articular  surface  upon 
another  is  necessary  to  produce  motion.  It 
makes  no  difference  whether  the  motion  is  of 
ihc  ginglymus  f hinge),  trochoid  (rotary), 
condyloid  or  enarthroid  (ball  and  socket) 
variety,  the  smooth  synovial  surfaces  slide 
one  upon  the  other,  during  motion.  Where  the 
inii)orlant  motion  is  limited  in  exteni,  as  in 


the  jaw,  fibrous  union  of  the  bones,  may  take 
the  place  of  a  joint  or  bursal  cavity  with 
sliding  surfaces,  but  this  is  not  true  of  the 
other  important  joints.  In  the  elbow,  knee, 
hip  and  shoulder,  bursal  formation  must  take 
place  before  extensive  and  painless  motion 
can  be  produced.  In  the  knee  and  hip  we 
occasionally  see  successful  arthroplasties,  but 
the  failures  greatly  outnumber  the  suc- 
cesses. A  painless  bony  ankylosis  of  the  knee 
in  extension,  is  very  much  better  than  a  pain- 
ful arthroplastic  knee,  even  though  the 
motion  be  quite  normal  and  extensive.  The 
same  applies  to  the  hip,  provided,  of  course,  the 
ankylosis  is  not  bilateral.  Painful  motion  is 
often  seen  in  both  of  these  joints  after 
arthroplasty,  because,  great  weight  must  be 
borne  in  both,  when  walking  or  standing  and, 
especially  in  the  knee,  very  extensive  sliding 
motion,  which  in  turn  means  extensive  bursal 
formation,  is  necessary,  if  there  is  to  be  any 
degree  of  useful  motion.  These  extensive 
sliding  surfaces  are  seldom  produced  by  any 
method.  Therefore,  I  consider  arthroplasty 
usually  contra-indicated  in  both  knee  and 
hip.  and  think  that  the  production  of  a  bony 
ankylosis  with  the  limb  in  good  position,  is 
much  to  be  preferred.  These  patients  get 
about  very  well  and  with  but  little  incon- 
venience. I  have,  however,  seen  wonderful 
results  follow  arthroplasty,  in  both  hip  and 
knee  (4),  but  they  are  the  exception  and  not 
the  rule.  Arthroplasty  on  the  shoulder  is 
contra-indicated,  because  the  scapula  will 
follow  the  humerus  in  all  of  its  useful  and 
necessary  movements,  provided,  of  course, 
that  it  is  ankyk)sed  in  good  position.  The 
operation  on  the  wrist  and  ankle  is  never 
indicated.  For  the  earlier  references  on 
arthroplasty,  see  an  article  published  by  me 
in  Surgery,  Gynecology  and  Obstetrics, 
in  191 2. 

The  operation  for  relief  of  ankylosis  of  the 
jaw  is  not  new,  the  first  attempt  having  been 
made  by  Esmarch  in  1855.  ^'■^  removed  a 
wedge-shaped  section  of  the  bone  from  the 
horizontal  portion  of  the  mandible,  but  it  did 
not  prove  successful.  In  187S  Koenig  intro- 
duced the  operation  of  resection  of  the 
mandibular  head  ( ^).  The  credit  for  motlern 
arthr()])laslv.  not  only  on  the  jaw.  but  on  all 
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of  the  other  joints,  belongs  to  the  late  Dr. 
John  B.  ISIurphy.  of  Chicago,  who  did  the  best 
work  in  this  branch  of  surgery  that  has  ever 
been  done  by  any  surgeon,  though  he  was 
preceded  by  others  in  both  experimental  and 
practical  work,  notably  Chlumsky,  Glueck 
and  Koenig. 

TREATMENT  AND  DLAGNOSIS  OF  ANKYLOSIS   OF 
THE   JAW 

All  surgeons  agree  that  forcible  separation 
of  the  jaws  is  worse  than  useless,  because  the 
ankylosis,  whether  it  be  bony  or  fibrous,  is 
certain  to  recur  and  the  patient  is  put  to  a 
great  deal  of  unnecessary  sutifering.  The 
operation  of  resecting  a  part  of  the  horizontal 
portion  of  the  jaw  is  almost  equally  useless, 
because  the  bone  will  unite  if  the  wound  heals 
by  primary  union,  or  there  will  be  a  painful 
discharging  wound  if  it  becomes  infected  and 
union  fails  to  take  place.  These  points  being 
true  we  are  left  to  deal  by  open  operation,  with 
the  condyloid  process,  the  joint  itself  and  the 
structures  around  it.  The  type  of  operation 
indicated  will  depend  entirely  upon  the 
pathology  and  the  form  of  ankylosis  present. 
Now,  it  is  rather  difficult  in  certain  cases,  as 
in  the  one  here  reported,  to  say,  before  opera- 
tion, just  what  the  pathology  is,  and  even 
during  the  operation  the  difficulty  may  per- 
sist until  the  very  last  step,  as  in  this  same 
case.  The  X-ray  films  in  this  case  showed 
that  in  all  probability  there  was  no  bony 
ankylosis,  but  the  right  articular  surface  was 
irregular  and  the  cavity  obscure.  There  was 
no  other  pathology'  except  in  the  alveolar 
processes  at  the  roots  of  the  teeth.  In  the 
cases  of  bony  ankylosis  that  occur  early  in 
life,  before  the  jaw  is  fully  formed,  the  typical 
defonnity  with  shortening  of  the  ramus, 
deflection  of  the  chin  toward  the  affected  side 
and  flattening  of  the  cheek  on  the  opposite 
side,  make  the  diagnosis  easy.  In  some  cases 
the  X-ray  films  make  the  cliagnosis  of  bony 
fixation.  If  there  is  absolutely  no  motion  of 
the  jaw,  bilateral  bony  ankylosis  is  present. 
If  there  is  slight  motion  on  one  side,  with 
absolute  'fixation  on  the  other,  there  is 
unilateral  bony  ankylosis.  If  there  is  a  small 
degree  of  lateral  and  vertical  motion  on  both 
sides,  the  probability  is  that  the  case  is  one 


of  extra-articular  or  articular-extra-articular 
fixation.  In  all  of  these  cases  the  open 
operation  is  indicated.  If  an  absolute  diagno- 
sis as  to  the  condition  present  and  side 
aftected  can  be  made  before  operation,  so 
much  the  better;  if  not,  it  must  be  made 
during  the  operation  and,  whatever  procedure 
is  necessary,  must  be  carried  out  at  the  time. 
In  many  cases  it  is  exceedingly  difficult  to 
say  which  side  is  aflected  unless  the  typical 
deformity  is  present. 

The  incision  necessary  to  expose  the  joint 
is  over  the  zygoma,  semicircular  (Fig.  6)  or 
angular,  with  the  longer  arm  posterior  in 
front  of  the  ear;  upward,  if  the  horizontal 
portion  is  along  the  lower  margin  of  the 
zygoma  (Lyons,  3)  and  downward  if  along 
the  upper  border  (Henderson,  2).  The  struc- 
tures to  be  avoided  must  be  carefully  borne  in 
mind :  (a)  the  temporal  branches  of  the  facial 
nerve  and  (b)  the  internal  maxillary  artery, 
which  is  the  larger  of  the  two  temiinal 
branches  of  the  external  carotid  artery.  It 
arises  just  behind  the  neck  of  the  mandible 
and  passes  forward  between  the  ramus  and 
the  sphenomandibular  ligament.  It  is,  there- 
fore, easily  injured  and  causes  very  trouble- 
some ha;morrhage  unless  precautions  are 
taken  to  avoid  it.  This  is  very  easily  done  if 
the  operator,  after  exposing  the  temporo- 
mandibular joint  from  above,  adheres  closely 
to  the  bone  in  separating  the  soft  tissues  from 
the  neck.  Lyons  uses  a  steel  ribbon  i  centi- 
meter in  width  around  the  condyloid  neck  to 
avoid  injury  to  the  artery,  but  this  hardly 
seems  necessary  if  one  is  careful.  Injury 
to  the  superficial  temporal  artery  is  not 
serious,  as  the  vessel  can  be  readily  ligated  if 
injured.  Injury  to  the  temporal  branches  of 
the  facial  nerve  is  the  most  serious  accident 
that  might  happen  during  the  operation. 
After  the  facial  nerve  emerges  from  the 
stylomastoid  foramen  it  runs  forward  and 
divides  behind  the  ramus  of  the  mandible 
into  its  branches  of  distribution.  It  is  with 
the  temporal  branches  that  we  are  chiefly 
concerned.  They  cross  the  zygomatic  process 
a  little  anterior  to  the  external  meatus,  under 
the  temporal  fascia  (Fig.  7)  and  pass  to  the 
temporal  region,  supplying  the  auricularis 
anterior  and  superior.    They  then  join  with 
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branches  from  the  maxillary  and  mandibular 
to  supply  the  frontalis,  orbicularis-oculi  and 
corrugator.  The  best  way  to  avoid  these 
nerves  is  to  make  the  curved  incision  men- 
tioned above  (Fig.  6)  beginning  an  inch  in 
front  of  the  external  meatus,  curved  back- 
ward over  the  upper  border  of  the  zygoma  and 
downward  for  3/(  of  an  inch  in  front  of  the  ear. 
This  is  through  the  skin  and  superficial  fat,  a 
flap  of  which,  is  retracted  downward  and 
forward  (Fig.  8).  The  zygoma  is  then  ex- 
posed by  another  incision  3/j^  of  an  inch  long 
through  the  temporal  fascia  well  posterior  and 
running  upward  and  forward  (Fig.  8).  The 
temporal  fascia  with  the  temporal  branches 
of  the  facial  nerve  are  now  separated  from  the 
zygoma  by  means  of  a  periosteotome  and 
retracted  in  a  direction  forward  and  a  little 
downward.  About  K  inch  of  the  zygoma  is 
now  resected,  after  which  the  condyle  will 
be  seen  in  the  posterior  portion  of  the  wound. 
If  bony  ankylosis  exists,  the  joint  surfaces 
should  be  chiseled  apart  and  the  condyle  with 
yi  inch  of  the  neck  removed. 

The  best  way  to  divide  the  bone  in  this 
situation,  is  with  a  straight  bone  cutting 
forceps.  The  bone  is  not  cut  through  with  one 
bite,  but  is  divided  by  a  series  of  small  bites, 
beginning  at  the  side  of  the  neck  and  going  a 
little  deeper  with  each  successive  bite.  In 
this  waj'  no  unnecessary  traumatism  is  done 
and  it  is  surprising  how  easily  any  bone  may 
be  divided  in  this  manner.  If  the  jaws  open 
widely  and  freely  after  this,  nothing  more  is 
necessary,  except  to  control  the  h;emorrhagc 
and  close  the  wound,  with  or  without  24  hour 
drainage. 

For  fibrous  ankylosis  within  the  joint  the 
same  procedure  should  be  followed.  It  is 
not  necessary  to  turn  in  a  flap  of  muscle 
or  fascia,  as  the  soft  tissues  will  come  together 
between  the  bones  without  flap  formation, 
and  fibrous  union  or  bursal  formation  take 
place.  Many  operators,  however,  have  in  the 
past  and  do  now,  advocate  turning  in  a  flap  of 
the  temporal  muscle  or  fascia  to  prevent  union 
of  the  bones  or  produce  a  bursal  formation 
between  the  ends.  Nearly  all  of  Dr.  J.  B. 
Murphy's  work  was  done  after  this  manner. 
(For  references  on  the  work  of  J.  B.  Murphy 
in    temporomandibular    ankylosis,    see    the 


article  by  Henderson  and  New,  2).  Vecchi 
(8)  also  reports  in  detail  a  case  to  illustrate 
the  good  result  following  a  resection,  with 
the  interposition  of  a  muscle  flap.  It  is 
probable  that  with  or  without  a  flap,  fibrous 
union  occurs,  which  answers  the  purpose  here 
just  as  well,  because  the  important  motion  is 
limited  in  extent  and  sliding  surfaces  are  not 
absolutely  necessary  to  good,  if  not  entirely 
normal,  function. 

If  the  ankylosis  is  extra-articular,  the  fixa- 
tion will  be  found  to  be  due  to  fibrous  tissue 
formation,  either  within  the  muscles  of 
mastication,  the  temporal,  masseter  or  ptery- 
goids, or  outside  them,  near  the  mucous 
membrane  of  the  mouth,  which  is  the  more 
common,  or  toward  the  skin  surface,  which  is 
less  common.  Chubb  (5)  reports  5  cases  in 
which  removal  of  the  coronoid  process  with 
the  insertion  of  the  temporal  muscle  over- 
came the  ankylosis,  and  New  (6)  records 
another  case  of  ankylosis  due  to  fixation  of  the 
temporal  muscle,  following  an  operation  for 
removal  of 'the  gasserian  ganglion  3 '-2  years 
before.  He  resected  the  coronoid  process, 
with  the  insertion  of  the  temporal  muscle, 
and  secured  a  good  result. 

Where  the  fibrous  tissue  is  outside  the 
muscles,  it  must  be  dealt  with  accordingly, 
great  care  being  taken  not  to  enter  the  buccal 
cavity,  as  in  this  case,  infection  of  the  wound, 
with  its  disastrous  sequelae  would  result. 
When  the  jaws  will  not  open  after  the  extra- 
articular bands  have  been  divided,  or  where 
all  of  these  bands  cannot  be  found  after 
opening  both  sides,  and  in  practically  all  long 
standing  cases,  as  in  the  one  herein  reported, 
resection  of  one  or  both  condyles  for  '  4  or  ^ 
inch  of  their  extent,  is  the  proper  procedure. 
When  this  is  done  the  mouth  will  open, 
whether  the  bands  are  divided  or  not,  because 
of  the  leverage  principle  which  has  been 
described  above. 

The  after-treatment  consists  of  keeping 
the  jaws  separated,  with  the  threaded  wooden 
cone,  two  tongue  depressors  placed  together 
between  the  front  teeth  and  separated  out- 
side (New)  or  forcing  the  jaws  apart  with  the 
index  finger  on  the  lower  teeth  and  the  thumb 
on  the  upper  (Potts).  These  exercises  must 
be   practiced   regularly   and    frequently   for 
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certain  periods  each  day  and  persisted  in 
indefinitely.  These  passive  exercises  must  be 
combined  with  active  exercises,  such  as 
opening  the  mouth  as  widely  as  possible  many 
times  each  day,  and  chewing  gum.  If  the 
operation  is  carefully  performed  and  the 
after-treatment  properly  carried  out,  good 
results  are  almost  certain  to  follow.  As  I 
said  before,  arthroplasty  on  the  jaw  is  one  of 
the  most  satisfactory  operations  which  is  per- 
formed by  the  surgeon. 
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INFECTIONS  in  organs  or  tissues  re- 
mote from  the  surface  of  the  body,  such 
as  joints,  bones,  and  endocardium,  are 
conceded  by  all  to  be  haematogenous  in  origin. 
The  origin  of  disease  in  organs  directly  or  in- 
directly connected  with  the  surface  of  the 
body,  such  as  the  stomach,  gall-bladder,  pan- 
creas, and  appendix,  is  still  considered  by 
many  to  be  due,  in  the  main,  to  direct  in- 
fection through  the  mucous  membrane  lin- 
ing the  intestinal  tract  or  the  ducts  which 
drain  into  it.  Many  facts  suggest  that  in 
these,  too,  the  infection  may  be  blood-born. 
The  lesions  in  the  early  stages  or  milder  forms 
of  infection  in  these  structures  are  often 
sharply  circumscribed,  hemorrhagic,  and 
situated  in  the  mucosa,  submucosa,  or  peri- 
toneal coat,  with  no  evidence  of  a  diffuse  in- 
volvement of  the  mucous  membrane.  The 
fact  that  the  changes  in  pancreatitis  are 
usually  more  marked  in  the  head  of  the  pan- 
creas is  quite  generally  considered  evidence 
of  an  ascending  infection  through  the  ducts. 
But  this  does  not  follow  since  I  have  found 
that  the  same  is  true  in  pancreatitis  from  the 
intravenous  injection  of  bacteria  having  affin- 
ity for  this  organ. 

E.xperiments  to  produce  ulcer  of  the  stom- 
ach by  feeding  bacteria  have  been  unsuccess- 
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ful  except  in  starving  animals  In  my  (17) 
work  ulcer  of  the  stomach  could  not  be  pro- 
duced even  when  streptococci,  proved  to 
produce  ulcer  on  intravenous  injection,  were 
fed  in  larger  quantities.  The  addition  of 
shar'p  particles  to  the  diet  containing  the 
streptococci  was  also  of  no  avail. 

Streptococci  proved  to  have  an  affinity  for 
the  gall-bladder  when  injected  intravenously 
failed  to  produce  cholecystitis  when  injected 
directly  into  the  lumen  of  the  gall-bladder 
(18). 

Intravenous  injection  of  streptococci,  and 
in  some  instances  of  colon  bacilli,  from  acute 
appendicitis  has  been  followed  by  marked 
locahzation  and  lesions  of  the  appendix  of 
rabbits  (19),  whereas  attempts  to  produce 
appendicitis  by  way  of  the  mucous  membrane 
have  been  unsuccessful  unless  the  blood  sup- 
ply is  markedly  interfered  with. 

From  these  facts  and  many  others  it  is 
certain  that  the  normal  mucous  membrane 
of  the  intestinal  tract  affords  marked  protec- 
tion against  invasion  of  the  bacteria  usually 
found  in  ulcer  of  the  stomach,  cholecystitis, 
and  appendicitis.  A  break  in  continuity  or 
increased  permeability  of  the  lining  cells  from 
trauma,  or  otherwise,  appears  necessary  for 
local  invasion,  whereas  in  haematogenous  in- 
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fection.s  the  bacteria  appear  to  gain  entrance 
into  the  blood  stream  chiefly  through  a  chron- 
ic localized  focus  of  infection. 

The  place  of  localization  of  bacteria  after 
entrance  into  the  blood  stream,  aside  from 
the  well  known  factor  of  trauma,  or  the  locus 
minoris  resistentice,  has  been  considered  as 
more  or  less  accidental.  Many  facts  indicate 
that  this  is  not  the  rule  and  that  delicately 
balanced  conditions  must  prevail  before  local- 
ization and  growth  of  bacteria  can  occur  in  a 
given  tissue.  The  blood  stream  is  invaded 
by  the  typhoid  bacillus  in  t\-{3hoid  fever,  yet 
the  lesions  are  limited  to  Peyer's  patches  and 
other  lymphoid  structures  in  the  intestinal 
tract.  The  pneumococcus  enters  the  blood 
in  practically  all  cases  of  lobar  pneumonia, 
yet  localization  remains  limited  to  the  lungs 
and  pleura.  The  streptococcus  viridans  has 
been  isolated  from  the  blood  daily  for  weeks 
and  even  months  in  chronic  septic  endocardi- 
tis, but  localization  remains  limited  to  the 
endocardium.  The  lodgment  of  even  mil- 
lions of  these  streptococci,  as  occurs  in  emboli, 
from  the  vegetations  is  not  sufficient  to  in- 
sure continued  growth  in  tissue  other  than 
the  heart  valves. 

In  the  infectious  diseases  the  properties^of 
speciiac  micro-organisms  determine  their  lo- 
calization. The  idea  that  localization  may 
be  determined  by  peculiar  properties  in  dif- 
ferent strains  of  the  same  species  of  bacteria, 
or  of  even  the  same  strain  when  subjected 
to  dilTerent  conditions,  had  its  origin  in  my 
e.xperiments  some  years  ago  in  which  changes 
suggesting  true  mutations  were  induced  in 
the  pneumococcus-streptococcus  group  of  or- 
ganism (15).  The  idea  was  placed  on  substan- 
tial ground  when  the  streptococcus  viridans 
from  endocarditis  and  other  strains  of  strep- 
tococci of  low  virulency  were  passed  succes- 
sively through  animals.  The  localization  fol- 
lowing intravenous  injection  changed  as  the 
infecting  power  increased.  At  first  h.'emor- 
rhages  in  the  heart  valves  and  endocarditis 
were  the  chief  findings.  Later  lesions  in  and 
around  joints,  in  muscles,  especially  the  tendi- 
nous end,  and  eyes,  especially  iritis,  developed. 
Still  later  lesions  of  the  kidneys  and  of  the 
stomach  developed,  and  finally,  as  the  viru- 
lency became  high,  death  occurred  from  in- 


vasion of  the  blood  stream  without  focal  le- 
sions. 

The  findings  in  the  stomach  were  partic- 
ularly instructive  (16).  The  haemorrhages  and 
ulcerations  were  found  to  be  due  to  localized 
infection.  The  ulcers  were  often  single  and 
deep,  and  showed,  as  those  in  man,  marked 
tendency  to  haemorrhage  and  perforation. 
Generalized  infection  did  not  occur.  The 
theory  that  the  usual  t\^e  of  gastric  ulcer 
may  be  due  to  streptococci  was  proposed  at 
that  time.  The  supposed  relation  between 
infected  tonsils  or  teeth  and  gastric  ulcer  was, 
in  the  light  of  the  experiments,  considered  to 
be  due  not  to  the  swallowing  of  bacteria,  as 
usually  supposed,  but  to  the  entrance  into 
the  blood  of  streptococci  of  the  proper  kind 
of  virulence  to  produce  local  infection  in  the 
wall  of  the  stomach.  It  was  through  these 
experiments  that  the  idea  of  the  elective  lo- 
cahzation  of  bacteria  took  definite  form,  and 
I  have  since  studied  the  pathogenesis  of  \-ari- 
ous  diseases  from  this  standpoint. 

The  cultures  from  excised  tissues  and  from 
foci  of  infection  have  been  made  by  special 
methods  which  offered  a  gradient  of  oxygen 
tension,  a  point  not  sufficiently  considered  by 
some  workers  along  this  line.  The  localizing 
powers  of  the  freshly  isolated  strains  of  the 
bacteria  isolated  from  the  tissues,  and,  owing 
to  the  work  of  Billings  on  focal  infection,  those 
from  the  focus  as  well,  have  been  measured 
by  intravenous  injection  in  animals.  The 
results  obtained  have  been  published  from 
time  to  time,  and  for  details  reference  should 
be  made  to  the  original  reports.  In  this  paper 
I  wish  to  review  briefly  the  results  obtained 
in  the  earlier  work  in  ulcer  of  the  stomach, 
cholecystitis,  and  appendicitis,  diseases  of 
especial  interest  to  surgeons,  and  to  record 
further  studies  along  similar  lines. 

RESULTS  IN  THE  EARLIER  STUDIES 

Streptococci  were  found  to  be  the  most 
important  organism  in  the  tissues  in  each  of 
these  diseases.  They  were  chiefly  of  the  non- 
h;emolytic  type,  of  a  low  grade  of  ^•irulence, 
and  culturally  much  alike.  Wide  differences 
in  inherent  properties,  however,  became  ap- 
parent on  intravenous  injection.  The  strep- 
tococci tended  to  localize  and  produce  lesions 
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in  organs  corresponding  to  those  in  the  dis- 
eased persons  from  whom  they  were  isolated. 
This  was  true  of  the  strains  from  tissues  as  well 
as  of  those  from  infected  tonsils  or  other  foci  of 
infection.  Thus  68  per  cent  of  sixty-eight  ani- 
mals injected  with  fourteen  strains  from  appen- 
dicitis developed  ha;morrhagic  lesions  of  the 
appendix  (19) ;  60  per  cent  of  103  animals  in- 
jected with  eighteen  strains  from  ulcer  showed 
haemorrhage  and  ulcer  of  the  stomach  (17); 
and  80  per  cent  of  forty-one  animals  injected 
with  twelve  strains  from  cholecystitis  devel- 
oped lesions  in  the  gall-bladder  (18).  This  was 
in  sharp  contrast  to  the  incidence  of  lesions 
in  these  organs  (3  per  cent,  17  per  cent,  and 
4  per  cent  respectively)  following  injection 
of  forty-four  animals  with  thirty-four  strains 
of  streptococci  from  miscellaneous  sources. 
The  lesions  which  developed  in  the  respective 
specific  organs  were  not  only  more  common, 
but  were  often  more  marked  when  lesions 
in  other  organs  were  slight  or  absent.  More- 
over, the  strains  from  acute  ulcer,  cholecys- 
titis, and  especially  appendicitis,  produced 
lesions  more  marked  than  those  from  the 
chronic  forms  of  these  conditions. 

The  demonstration  that  streptococci  in  in- 
fected tonsils  and  teeth  may  have  elective 
localizing  power  placed  these  so-called  harm- 
less infections,  teeming  with  bacteria,  in  the 
front  rank  in  importance  as  sources  of  hjema- 
togenous  infections.  Corroborative  chnical 
evidence  indicating  causal  relationship  be- 
tween the  focus  of  infection  and  systemic 
disease  is  not  lacking.  The  foci  are  present 
in  demonstrable  form  in  a  high  percentage  of 
patients  with  the  diseases  under  considera- 
tion. Acute  attacks  often  follow  exacerba- 
tions of  infections  in  sinuses,  tonsils,  and 
teeth.  Evans  has  noted  a  marked  increase  in 
the  incidence  of  appendicitis  during  epidemics 
of  sore  throat.  The  average  time  that  elapsed 
between  the  respiratory  infection  and  the 
onset  of  appendicitis  was  sixteen  days  (5).  The 
presence  of  streptococci  haxang  elective  affin- 
ity for  the  appendix  has  been  demonstrated 
in  the  tonsils  at  the  time  of  acute  appendicitis 
following  tonsilhtis,  and  their  absence  as 
recovery  ensued  (19) .  This  I  have  shown  also 
in  cases  of  ulcer  following  acute  infection  in 
tonsils  and  sinuses  (17),  a  fact  in  strict  accord 


with  the  increased  incidence  of  symptoms 
in  ulcer  during  the  months  when  these  infec- 
tions are  prevalent,  as  first  noted  by  Moyni- 
han.  Metastatic  infection  in  other  parts, 
such  as  the  joints  and  the  endocardium,  com- 
monly occur,  not  at  the  height  of  the  nasal 
and  tonsillar  infection,  but  some  time  later.  It 
appears  that  the  bacteria  accjuire  elective 
localizing  power  in  the  focus  and  that  the 
various  diseases  may  be  manifestations  of 
phases  in  the  infecting  power  of  the  same  mi- 
cro-organism. The  symptoms  in  the  systemic 
condition  often  improve  when  foci  of  infec- 
tion are  removed  unless  mechanical  factors 
have  come  to  play  an  important  part  in  their 
production.  However,  not  too  much  value 
should  be  attached  to  purely  clinical  observa- 
tions on  this  point.  It  is  very  difficult  to 
know  at  a  given  time  whether  a  suspected 
primary  focus  is  responsible,  whether  other 
foci  exist  in  inaccessible  parts,  whether  a 
previous  removal  of  a  focus  has  been  thorough, 
especially  if  in  the  dental  area,  whether  the 
foci  removed  actually  harbored  the  bacteria 
with  which  the  disease  could  be  reproduced, 
and  finally  whether  in  a  given  case,  especially 
if  chronic,  the  infection  has  not  become  so 
thoroughly  established  as  to  tend  to  progress 
independently  of  the  focus. 

My  original  experimental  studies  in  ulcer 
(17),  cholecystitis  (18),  and  appendicitis  (19), 
extended  over  a  short  period,  and  included  a 
relativelysmall  series  of  cases.  The  results  were 
on  the  whole  contrary  to  current  opinion,  es- 
pecially in  ulcer.  Some  investigators  have  had 
difficulty  in  corroborating  my  findings.  The 
number  of  bacteria  injected  was  relatively 
large  and  this  has  been  objected  to.  I  believed 
it  worth  while,  therefore,  to  continue  the 
studies  in  a  larger  and  more  varied  series,  in- 
cluding recurrent  ulcer,  and  to  test  the  effect 
of  the  injection  of  smaller  doses  of  bacteria. 
This  has  been  done  as  occasion  developed 
during  the  past  5  years.  The  method  of 
study  has  been  similar  to  that  in  the  earher 
work.  In  all  the  cases  the  symptoms  were 
active  at  the  time  of  the  study  and  in  all  there 
were  foci  in  which  a  casual  relationship  was 
suspected.  Painstaking  etfort  was  made  to 
obtain  cultures  from  the  depths  of  the  focus 
and  to  eliminate  as  far  as  possible  the  more 
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saprophytic  bacteria  on  the  surface.  Glucose- 
brain  broth  in  tall  columns  was  substituted 
for  ascites-glucose  broth.  The  dose  for  a 
routine  injection  consisted  of  from  o.i  cubic 
centimeters  to  0.25  cubic  centimeters  for  each 
100  grams  of  body  weight.  Usually  only  one 
injection  was  given.  In  order  to  rule  out  all 
possible  objections  to  dosage,  the  small 
amount  of  pus  expressed  from  tonsils  and 
emulsions  of  tonsils  was  injected  directly. 
The  primary  culture  in  glucose  broth  was 
usually  injected  and  the  identity  of  the  caus- 
ative organism  determined  by  plating  the 
culture,  by  making  cultures  of  the  tissues 
showing  lesions,  and  by  making  control  cul- 
tures of  the  blood  and  normal  mucous  mem- 
brane of  the  stomach  and  other  organs  show- 
ing no  lesions. 

RESULTS    IN    UNPUBLISHED    EXPERIMENTS 

In  the  series  sixty-five  animals  (fifty-nine 
rabbits,  four  dogs,  and  two  guinea  pigs)  were 
injected  intravenously  with  the  cultures  from 
nineteen  cases  of  ulcer  of  the  stomach  or  of  the 
duodenum.  Thirty-two  of  these  were  in- 
jected with  cultures  from  the  tonsils,  six  with 
the  bacteria  in  the  pus  from  the  tonsils,  seven 
with  the  streptococci  isolated  from  three  ex- 
cised ulcers,  and  twenty-three  with  the  cul- 
tures from  infected  teeth.  The  incidence  of 
lesions  in  the  stomach  and  in  the  duodenum 
was  about  ec|ual]y  high  in  each  of  these  groui)s. 
Haemorrhage  or  ulcer,  or  both,  developed  in 
fifty-two  (So  per  cent)  of  the  animals  injected. 
The  lesions  in  other  organs  were  either  wholly 
absent  or  relatively  slight.  Fifteen  animals 
showed  lesions  in  the  gall-bladder  beside 
those  in  the  stomach,  seven  showed  a  few 
lesions  in  the  skeletal  muscles,  five  in  the 
joints,  one  each  in  the  kidney  and  the  urinary 
bladder,  and  nine  hiumorrhages  in  the  heart 
valves.  The  lesions  in  the  stomach  con- 
sisted first  of  areas  of  haemorrhage  varying 
greatly  in  size  and  shape,  and  later  of  one 
or  more  ulcers.  The  ulcers  were  usually 
situated  along  the  lesser  curvature  and  the 
pyloric  end.  Ulceration  usually  occurred 
first  in  the  center  of  the  hiemorrhagic  areas 
and  extended  to  the  submucosa  or  muscularis. 
In  some  instances  the  ulcer  formed  in  cir- 
cumscribed, grayish,  swollen,  necrotic  areas 


free  from  haemorrhage.  The  base  at  first 
was  ha^morrhagic,  but  later  became  clean  and 
free  from  necrotic  tissue.  Usually  there  was 
no  infiltration  or  hyperemia  of  the  overlying 
peritoneum. 

All  the  six  animals  injected  with  the  bac- 
teria which  had  grown  in  the  tonsil  developed 
striking  lesions  in  the  stomach  or  duodenum. 
Three  of  these  did  not  have  lesions  elsewhere, 
and  three  had  haemorrhage  of  the  tricuspid 
valve  in  addition,  but  no  other  lesions.  Only 
four  animals  died  from  the  eftects  of  the  injec- 
tion, two  in  one  day,  and  two  in  two  days. 
The  rest  appeared  well  when  anaesthetized, 
usually  in  from  2  to  3  days  after  the  last  in- 
jection. The  streptococcus  was  found  in  the 
blood  in  all  the  animals  that  died,  but  it  was 
found  in  only  three  of  thirty-one  that  were  an- 
aesthetized and  in  which  the  blood  was  cul- 
tured. Cultures  were  made  of  the  excised 
areas  of  ha-morrhage  or  ulcers  in  seventeen 
animals.  Of  these  tifteen  yielded  the  strep- 
tococcus, and  two  were  sterile.  Control  cul- 
tures were  made  of  the  normal  mucous  mem- 
brane of  the  stomach,  the  liver,  the  spleen, 
the  kidneys,  and  the  brain  in  twelve  animals 
showing  ulcer.  These  and  the  blood  were 
sterile  or  showed  relatively  few  streptococci 
compared  with  the  number  isolated  from  the 
lesions  in  the  stomach. 

Since  my  last  report  on  ulcer,  tissue  cul- 
tures have  been  made  from  twenty-seven 
chronic  ulcers  excised  at  operation.  Strepto- 
cocci were  isolated  in  eighteen,  colon  bacilli  in 
five,  staphylococci  in  six,  and  six  showed  no 
growth.  In  all  of  the  latter  healing  was  well 
advanced.  Control  cultures  were  made  of 
the  tissues  in  carcinomatous  ulcers  from  eleven 
patients.  In  these  streptococci  were  found  in 
only  two,  colon  bacilli  in  five,  and  staphylo- 
cocci and  Welch  bacilli  in  two  each. 

The  history  of  ulcer  s\Tnptoms  in  the  cases 
studied  ranged  from  6  months  to  21  years. 
The  ages  of  the  patients  ranged  from  27 
to  53  years.  All  had  active  s>niiptoms  at  the 
time  of  study,  and  two  had  had  gastric 
ha'morrhages  a  short  time  previously.  Only 
four  had  a  history  of  attacks  of  tonsillitis;  two 
of  these  had  arthritis  in  addition  to  ulcer. 
In  none  were  the  tonsils  acutely  inflamed; 
most  of  them  were  uniall  and  contained  a  large 
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TABLE    I. — ELECTIVE    LOCALIZATION    OF    STREPTOCOCCI    IN    ULCER    OF    THE    STOMACH, 
CHOLECYSTITIS,    AND    APPENDICITIS 
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pocket  at  the  pole  from  which  pus  could  be 
expressed.  The  cultures  from  dental  foci 
were  chiefly  from  infected  areas  in  the  apical 
region  of  devitaUzed  teeth.  The  size  of  the 
areas  of  rarefaction  around  the  teeth  varied 
greatly.  In  some  it  was  slight,  in  others 
marked.  All  were  symptomless.  In  no  in- 
stance did  these  areas  contain  visible  pus, 
and  none  communicated  with  the  surface 
through  a  sinus.  Tonsillectomy  was  ad- 
\'ised  and  performed  in  four  cases  because 
of  the  striking  localization  of  the  streptococci 
in  the  stomach  of  the  animals.  Improve- 
ment in  ulcer  symptoms  followed  in  each  pa- 
tient. In  three  cases  elective  localization 
occurred  with  streptococci  both  from  the 
tonsils  and  the  teeth,  and  in  two  with  the 
streptococcus  from  the  tonsils  and  from  the 
ulcer.  No  localization  followed  intravenous 
injection  of  the  streptococcus  from  the  focus 
in  two  cases,  nor  from  the  excised  ulcer  in  one 


SUMM.\RY  OF  RESULTS  IN  ILLUSTR.ATIVE  CASES 

There  were  two  cases  of  ulcer  in  the  series 
in  which  the  cultures  had  afhnity  for  the 
mucous  membrane  of  the  stomach  and  for  the 
mucous  membrane  of  the  gall-bladder.  The 
relatively  high  incidence  (21  per  cent)  of 
lesions  in  the  gall-bladder,  shown  in  Table  i, 
is  due  in  large  part  to  these  two  cases.  In 
one  of  these  a  chronic  indurated  ulcer  of  the 
lesser  curvature  of  the  stomach  was  excised, 
and  a  distinctly  thickened  and  hyperaemic  gall- 


bladder, with  swollen  glands,  was  found.  The 
patient  made  a  good  recovery  from  ulcer  symp- 
toms, but  subsequently  developed  typical  at- 
tacks of  cholecystitis.  The  streptococcus  from 
the  tonsil  was  isolated,  and  after  one  and  two 
animal  passages  was  injected  into  six  animals 
— five  rabbits  and  one  dog.  Marked  lesions  in 
the  stomach  or  duodenum  developed  in  all, 
and  two  showed  lesions  of  the  gall-bladder  in 
addition.  The  other  case  had  a  perforating 
ulcer  of  the  duodenum  without  evident  lesions 
of  the  gall-bladder.  The  streptococcus  from 
the  tonsils  was  injected  into  nineteen  animals. 
Fifteen  received  a  pure  culture  in  the  first, 
second,  and  third  animal  passages,  two  a  mix- 
ture of  the  streptococcus  and  colon  bacillus 
in  the  primary  culture  from  the  tonsils,  and 
two  the  mixture  of  bacteria  in  the  pus  directly 
from  the  tonsils.  Fourteen  (74  per  cent) 
showed  haemorrhages  or  ulcer  of  the  stomach 
or  duodenum,  nine  showed  lesions  of  the  gall- 
bladder in  addition,  and  four  showed  chole- 
cystitis only.  The  lesions  in  other  organs 
were  few.  Two  showed  haemorrhages  in  the 
heart  valves,  one  slight  arthritis,  and  one  a 
few  lesions  of  the  kidneys. 

Five  rabbits  were  injected  with  the  colon 
bacillus  in  the  second  and  third  animal  pas- 
sages. All  developed  cholecystitis,  and  three 
slight  haemorrhages  in  the  stomach  or  in  the 
stomach  and  duodenum.  One  additional 
rabbit  injected  with  the  strain  in  the  fourth 
passage  clied  of  overwhelming  infection  with- 
out developing  focal  lesions  anywhere. 
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Localization  in  the  stomach  and  duodenum 
was  in  general  the  striking  picture  following 
the  injection  of  the  streptococcus  The  le- 
sions in  the  gall-bladder  were  relatively  slight 
and  consisted  usually  of  localized  necrotic 
areas  surrounded  by  hyperaemia  and  infil- 
tration, but  marked  diffuse  oedema  with  fi- 
brinous exudate  did  not  occur  following  injec- 
tion of  the  streptococcus  alone.  Following 
the  injection  of  the  colon  bacillus  the  picture 
was  reversed.  The  lesions  in  the  stomach 
were  slight,  while  those  in  the  gall-bladder 
were  marked.  The  most  marked  lesions  in 
the  gall-bladder,  however,  occurred  when  a 
mixture  of  the  streptococcus  and  colon  bacillus 
was  injected. 

We  have  had  the  rare  opportunity  to  study 
the  elective  localizing  power  of  the  bacteria 
from  infected  teeth  in  a  man  who  had  recur- 
ring attacks  of  ulcer  with  haemorrhage,  and 
on  whom  a  gastro-enterostomy  had  been 
performed  12  years  before.  No  attention 
was  paid  to  the  question  of  foci  of  infection 
at  that  time.  ^\fter  the.  surgical  removal 
of  five  infected  teeth  the  patient's  sjTnptoms 
gradually  disappeared  under  medical  man- 
agement, although  heretofore  his  condition 
had  been  refractory  to  this  treatment.  The 
streptococci  from  the  granulomata  of  three 
teeth  and  from  one  devitalized  tooth  which 
showed  no  granuloma  were  injected  into  four 
rabbits.  The  animals  appeared  well  48 
hours  later,  when  anaesthetized.  All  showed 
haemorrhages  and  ulcer  of  the  stomach. 
The  ulcers  were  situated  along  the  lesser 
curvature  and  in  the  pylorus  Three  of  the 
four  rabbits  showed  hasmorrhage  and  oedema 
opposite  the  roots  of  the  lower  incisors  No 
other  lesions  had  developed. 

The  results  of  the  animal  experiments  per- 
formed in  connection  with  a  patient  having 
symptoms  of  chronic  cholecystitis  without 
stone,  and  chronic  pancreatitis  with  achlor- 
hydria,  representing  the  type  described  by 
W.  J.  Mayo,  emphasize  still  further  the  im- 
portance of  studies  of  focal  infection  and  elec- 
tive localization.  This  patient  complained 
of  distress  after  eating,  repeated  attacks  of 
moderately  severe  pain  in  the  regions  of  the 
gall-bladder  and  pancreas,  of  recurring  at- 
tacks of  diarrhoea,  and  marked  loss  in  weight 


(60  pounds).  A  general  examination  was 
negative  except  for  slight  tenderness  in  the 
right  hypochondrium.  Two  devitalized  ab- 
scessed teeth  were  found  and  removed,  and 
one  abscess  in  the  upper  jaw  where  a  tooth 
had  been  extracted  years  before  was  drained. 
The  patient  continued  to  lose  weight.  Six 
months  later  the  tonsils  were  removed. 
Following  tonsillectomy  the  patient  regained 
health  and  most  of  her  former  weight. 

The  primary  culture  from  the  tonsil  was 
injected  into  one  rabbit  and  three  dogs.  One 
of  the  dogs  died  in  24  hours;  the  other  two 
and  the  rabbit  were  chloroformed  in  48  hours. 
The  picture  was  most  striking.  All  four 
animals  showed  lesions  of  gall-bladder,  pan- 
creas, and  stomach.  The  gall-bladder  and 
pancYeas  were  hjemorrhagic  and  cedematous. 
The  lesions  in  the  pancreas  were  more  marked 
in  the  head.  The  stomach  appeared  very 
difTerent  from  stomachs  following  injection 
of  the  ulcer  strains.  The  acid-secreting  por- 
tion of  each  was  extremely  h^-peraemic  and 
showed  numerous  fine  superticial  haemor- 
rhages, while  the  pyloric  end  was  normal.  The 
streptococcus  isolated  from  the  cedematous 
fluid  surrounding  the  pancreas  in  one  of  the 
dogs  was  then  injected  into  a  dog  and  into 
a  pregnant  cat.  Marked  lesions  of  the  gall- 
bladder and  pancreas  developed  in  both,  but 
the  stomach  in  each  was  spared.  The  cat 
aborted  and  the  one  nearly  full-grown  foetus 
available  for  examination  showed  h;emorrhag- 
ic  fluid  in  the  peritoneal  cavity,  and  marked 
oedema  and  small  haemorrhages  of  the  pan- 
creas. Cultures  from  the  lesions  in  the  pan- 
creas of  the  foetus,  of  the  pancreas  and  gall- 
bladder in  the  mother  cat,  and  of  the  pan- 
creas and  gall-bladder  in  the  dog  yielded  the 
streptococcus  injected. 

About  I  year  after  tonsillectomy  the  pa- 
tient again  began  to  lose  weight  and  strength. 
At  this  time  three  encapsulated  roots  of  teeth 
were  found  and  removed  surgically.  Cultures 
of  two  yielded  green-producing  streptococci; 
the  other  was  sterile.  Injection  again  showed 
similar  localizing  power,  and  with  the  re- 
moval of  these  foci  the  patient  again  im- 
proved. 

During  the  course  of  the  5  years  careful 
necro])sy  records  have  been  kept  of  the  lesions 
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found  after  intravenous  injection  of  cultures 
from  tonsils,  and  so  forth,  in  diseases  other 
than  ulcer  in  which  elective  localization  was 
not  obtained,  as  well  as  in  normal  individuals. 
These  have  been  compiled  to  serve  as  control 
'experiments.  Of  a  total  of  212  animals  in- 
jected with  seventy-one  strains  only  twenty 
(9  per  cent)  revealed  signiftcant  ha:morrhages 
or  ulcer  of  the  stomach  or  duodenum.  This 
low  incidence  was  not  due  to  a  lower  general 
virulence  of  the  streptococci  injected,  because 
in  this  series  the  total  mortahty  was  nearly 
five  times  as  high  as  in  the  ulcer  series.  The 
incidence  of  lesions  in  organs  other  than  those 
in  the  stomach  or  duodenum  was  higher  and 
occurred  in  a  larger  number  of  different  organs. 
The  muscles,  joints,  and  kidneys  ranked 
highest,  the  incidence  being  12  per  cent,  g  per 
cent,  and  9  per  cent  respectively  (Table  i). 

Among  the  diseases  studied  in  the  miscel- 
laneous group  were  acute  myelogenous  leu- 
kaemia, urticaria,  ulcerative  colitis,  bron- 
chitis, elephantiasis,  thyroiditis,  diabetes, 
purpura,  jaundice,  epididymitis,  acute 
pyorrhea,  dermatitis,  and  angina  pectoris. 
Many  of  the  cultures  injected  were  obtained 
from  tonsils  or  teeth  of  persons  who  were  well 
at  the  time  of  the  experiments.  Moreover, 
an  additional  check  on  these  experiments  is 
given  by  the  low  incidence  of  lesions  in  the 
stomach  and  duodenum  following  injection 
of  streptococci  from  other  diseases  in  which 
elective  locahzation  was  demonstrated.  Thus 
lesions  in  the  stomach  and  in  the  duodenum 
developed  in  only  13  per  cent  of  123  animals 
injected  with  cultures  from  twenty-two  cases 
of  acute  epidemic  poliomyelitis,  in  6  per  cent 
of  eighteen  animals  injected  with  cultures 
from  the  tonsils  in  four  cases  of  neuralgia, 
and  in  14  per  cent  of  159  animals  injected 
with  streptococci  from  twenty-four  cases  of 
myositis  (Table  i). 

In  Table  i  is  given  a  complete  summary  of 
the  localization  of  streptococci  obtained  from 
ulcer,  cholecystitis,  and  appendicitis,  and, 
as  controls,  locahzation  of  streptococci  from 
myositis,  from  acute  poliomyelitis,  and  from 
miscellaneous  sources.  The  incidence  of 
lesions  in  the  various  organs  is  given  in 
percentages  so  that  the  figures  are  directly 
comparable. 


DISCUSSION    .\ND    SUMMARY 

In  \aew  of  the  large  number  of  animals 
injected  and  the  wide  range  of  the  source 
of  the  streptococci,  the  incidence  of  lesions 
in  the  various  organs  following  injection  of 
nonspecific  strains  may  be  considered  an 
expression  of  their  relative  susceptibility  to 
infection.  It  will  be  noted  in  this  series,  as 
in  my  former  studies,  that  lesions  in  the 
joints,  the  muscles,  the  stomach  and  duode- 
num, and  the  endocardium  rank  highest,  which 
corresponds  in  general  to  the  frequent  occur- 
rence of  spontaneous  infections  in  these 
structures  in  man  and  animals. 

The  occurrence  of  lesions  in  the  gall-blad- 
der and  in  the  pancreas  of  animals  following 
injection  of  bacteria  from  the  case  of  sus- 
pected cholecystitis  without  stone  and 
with  pancreatitis,  and  the  relatively  high 
incidence  (21  per  cent)  of  lesions  in  the  gall- 
bladder following  injection  of  the  ulcer  strains, 
and  in  the  stomach  and  duodenum  (29  per 
cent)  following  injection  of  the  gall-bladder 
strains,  suggests  that  the  common  association 
of  two  or  more  of  these  conditions  in  man  may 
also  be  due  to  embolic  infection  by  bacteria 
ha\'ing  affinity  for  the  structures  involved. 

The  demonstration  that  the  foci  of  infec- 
tion in  tonsils  and  teeth,  so  commonly  noted 
in  patients  with  ulcer  of  the  stomach,  chole- 
cystitis, pancreatitis,  or  appendicitis,  contain 
bacteria  which  reproduce  these  respective 
diseases  in  animals,  suggests  strongly  that 
such  foci  must  be  important  factors  in  the  pro- 
duction of  these  conditions  in  man.  A  focus 
of  infection  that  is  teeming  with  micro-organ- 
isms, wherever  found,  it  may  be  in  the  intes- 
tinal tract,  which  for  mechanical  reasons  can 
neither  heal  nor  drain,  should  be  regarded  as 
a  test  tube  with  permeable  walls  embedded 
in  the  tissues.  In  consequence  the  continued 
growth  of  the  living  bacteria  and  their  prod- 
ucts ultimately  tends  to  overwhelm  the  pro- 
tective mechanism  of  the  host. 

The  careful  ehmination  of  foci  of  infection 
should  become  a  routine  procedure  in  both 
the  medical  and  surgical  management  of  these 
diseases.  The  focus  should  be  removed  be- 
fore the  mechanical  factors,  such  as  much 
scar   tissue   in   chronic   ulcer,   gall-stones   in 
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cholecystitis,  and  focal  concretions  or  kinks 
from  adhesions  in  appendicitis,  have  come  to 
play  a  dominant  part.  The  benefits  should 
be  especially  noticeable  in  preventing  acute 
attacks,  in  diminishing  the  number  and  se- 
verity of  exacerbations  in  the  chronic  con- 
ditions, and  in  reducing  the  incidence  of 
gastrojejunal  ulcer  after  gastro-enterostomy, 
as  emphasized  by  Eusterman  and  by  Judd. 
The  elimination  of  visible  foci,  however,  will 
not  prevent  all  these  infections.  The  invasive 
power  of  the  bacteria  may  be  so  great  in  some 
instances  that  forced  entrance,  as  occurs  in  a 
focus,  is  not  essential,  and  entrance  may  be 
gained  through  the  unabraded  mucous  mem- 
larane  as  in  acute  infectious  diseases. 

In  the  light  of  these  experiments  the  place 
of  localization  after  entrance  into  the  blood 
stream  depends  largely  on  the  peculiar  in- 
fecting powers  of  the  bacteria  themselves. 
The  fact  that  the  peculiar  infecting  powers 
of  the  streptococci  are  lost  on  artificial  culti- 
vation, as  well  as  on  animal  passage,  would 
indicate  that  the  strains  isolated  in  these 
diseases  are  not  specific,  but  modifications  of 
the  same  strain.  The  reasons  for  the  common 
presence  in  these  diseases  of  organisms  with 
respective  elective  locaHzing  powers,  again 
demonstrated  in  this  study,  are  still  obscure. 

The  elective  localizing  power  of  the  colon 
bacillus  has  been  demonstrated  in  chole- 
cystitis and  appendicitis,  but  only  rarely.  The 
results  of  the  cultures  of  the  tissues  removed 
at  operation  and  of  the  animal  experiments 
indicate  strongly  that  the  colon  bacillus  is 
usually  a  secondary  although  important 
invader,  especially  in  acute  cholecystitis  and 
appendicitis,  and  that  it  plays  only  a  minor 
part  in  the  etiology  of  ulcer  of  the  stomach. 

The  results  of  my  former  studies  have  been 
corroborated  and  extended  (2,  3,  6,  7,  8.  12, 
14).  The  production  by  Mann  of  a  specific 
cholecystitis  by  the  intravenous  injection 
of  Dakin's  solution  supports  the  idea  of  elec- 
tive localization  from  the  chemical  stand- 
point. The  criticism  of  the  size  of  the  dose 
injected  in  my  previous  work  has  been  met; 
the  small  number  of  bacteria  from  foci  in- 
jected directly  has  been  followed  by  elective 
localization.  Streptococci  have  been  found 
most  constantlv  in  the  infected  tissues  and 


foci  of  infection  in  each  of  these  diseases. 
They  were  usually  the  only  organisms  that 
had  elective  localizing  power.  With  them 
the  diseases,  including  ulcer,  have  been  re- 
produced in  animals.  They  have  been  re- 
peatedly isolated  from  experimental  lesiorfs 
and  the  diseases  again  reproduced.  The  re- 
quirements for  causal  relationship  of  parasite 
and  disease  appear  to  be  fulfilled.  The  con- 
clusion that  streptococci  are  the  chief  cause 
of  ulcer  of  the  stomach,  cholecystitis,  and 
appendicitis,  and.  probably,  pancreatitis, 
seems  to  be  justified. 

I  wish  here  to  e.'tpress  my  appreciation  to  members  of 
the  staff  of  the  Mayo  Clinic  through  whom  this  work  was 
made  possible. 
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AN    ESTIMATE    OF    THE    VALUE    OF    LOCAL    ANESTHESIA    IN    THE 
SURGERY   OF   TODAY' 

By  WILLARD  BARTLETT,  A.M.,  M.D,,  F.A.C.S.,  St.  Louis 


OUR  Association  exerts  a  widespread 
influence  in  molding  medical  opinion, 
hence  this  appeal  for  you  to  champion 
a  cause  to  which  several  of  our  Fellows  have 
made  notable  contributions.  This  matter 
forces  itself  upon  our  attention  since  a  survey 
of  the  busy  clinics  indicates  that  a  few  author- 
ities go  to  one  extreme  or  the  other  in  the 
matter  of  local  anaesthesia,  that  some  unite 
on  the  rational  viewpoint  of  it  having  a  cer- 
tain, definite  field  of  usefulness,  while  many 
consider  it  not  at  all. 

We  shall  concern  ourselves  today  largely 
with  a  recital  of  the  impressions  which  have 
been  gained  by  many  years'  observation  of  a 
large  number  of  patients  before,  during,  and 
after  the  employment  of  local  anaesthesia  of 
one  sort  or  another,  confining  the  discussion 
to  methods  that  are  highly  practical,  thor- 
oughly safe,  fairly  easily  acquired,  and  a  part 
of  the  daily  routine  in  mj'  own  clinic.  This 
should  then  resolve  itself  into  an  intimate 
consideration  of  how  and  why  we  use  local 
anaesthesia,  together  with  a  summary  of 
our  results.  I  may  state  that  it  has  been 
written  in  part  by  the  patients  themselves, 
dealing  as  it  does  with  their  impressions 
which,  indeed,  are  often  expressed  in  their 
own  words. 

No  more  than  passing  reference  will  be 
made  to  the  age-old  use  of  cold,  pressure,  con- 
striction, and  other  procedures  for  the  pro- 
duction of  local  anaesthesia.  They  were  ren- 
dered obsolete  when  two  discoveries  of  the 
first  magnitude  made  the  infiltration  tech- 
nique possible,  viz.,  invention  of  the  hypo- 
dermic syringe  by  Wood,  in  1853,  and  injec- 
tionby von  Anrup.in  i87q,of cocaineunderthe 
skin  of  his  arm.  followed  by  the  development 
of  an  anesthetic  area.  It  remained,  how- 
ever, for  the  American,  Corning,  to  have  the 
distinction  of  being  the  first  to  make  a  clinical 
application  of  this -knowledge  to  surgery. 

One  needs  no  more  than  mention  that  there 
are  six  methods  of  employing  the  local  anaes- 
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thetic  agents  of  today,  (i)  direct  infiltra- 
tion of  the  field;  (2)  circular  infiltration  ,  bout 
the  field;  (3)  nerve  blocking,  in  whiih  the 
agent  is  injected  directly  around  or  into  an 
isolated  nerve;  (4)  intravenous  injection;  (5) 
arterial  injection,  and  (6)  surface  application. 
For  the  purpose  of  general  surgery,  we  may 
well  confine  our  attention  to  the  first  three 
procedures,  since  the  intravenous  method 
has  a  narrow  field,  the  arterial  is  attended  by 
ob\dous  disadvantages,  and  surface  anaes- 
thesia is  used  only  in  the  limited  surgical 
specialties. 

PSYCHOLOGICAL   CONSIDERATIONS 

I  am  indebted  to  Professor  Swift  of  Wash- 
ington University  for  his  assistance  in  inter- 
preting some  of  the  interesting  psychological 
aspects  of  the  local  anaesthesia  problem. 
One  who  studies  the  subject  from  this  point 
of  view  early  notes  that  there  is  in  different 
patients  a  marked  individual  difference  in 
receptivity  to  pain  stimuli,  which  is  largely 
influenced  by  race,  nationality,  sex,  age,  in- 
telligence, character,  training,  state  of  health, 
fatigue,  and  surrounding  influences.  Nor  is 
it  pain  alone  which  we  have  to  control;  our 
problem  is,  at  the  same  time,  to  combat  the 
anticipation  of  pain  and  the  age-old  fear  of 
pain.  Our  problem  should  then  be  under- 
taken before  the  sufferer  enters  the  operating 
room  proper,  and  has  to  do  not  only  with  the 
patient,  but  with  the  patient's  point  of  view. 
We  might  even  go  farther  back  than  this  and 
safely  make  the  statement  that  public  appre- 
ciation of  local  anaesthesia  is  secondary  in 
importance  only  to  the  intrinsic  value  of  the 
procedure  itself.  Only  in  this  way  can  it 
come  about  then  that  many  an  individual 
may  be  influenced  to  have  a  needed  operation 
done  after  being  long  held  back  by  the  dread 
of  a  general  anaesthesia.  This  is,  I  think. 
particularK^  true  of  patients  who  come  to  the 
surgeon  for  the  second  time  after  once  having 
had  a  general  narcosis,  a  fact  which  is  especi- 
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ally  impressed  upon  one  by  the  individual 
whose  first  convalescence  has  been  unsatis- 
factory' to  him.  I  have  in  mind  now  a  gen- 
tleman whose  sigmoid  we  resected  for  cancer, 
under  ether;  he  experienced  pneumonia,  em- 
pyema, thrombophlebitis,  and  a  postoperative 
hernia  in  consequence.  It  was  many  months 
before  this  patient  returned  to  his  accustomed 
health,  and  then,  as  may  be  easily  imagined, 
he  never  considered  a  repair  of  his  incisional 
hernia  until  told  that  this  could  be  readily 
accomplished  without  a  general  anaesthesia 

A  wonderfully  steadying  elTect  is  exerted 
upon  a  prospective  local  anaesthesia  patient 
by  allowing  him  to  talk  with  one  who  has  ex- 
perienced this  form  of  treatment.  In  most 
instances,  this  does  more  than  anything  else 
known  to  me  to  inspire  confidence  in  the 
method.  An  expression  of  the  same  idea 
impressed  me  recently,  when  a  father  desired 
his  son  to  witness  the  performance  of  a  double 
herniotomy  under  infiltration,  his  reason  for 
this  unusual  request  being  that  the  younger 
man  also  needed  a  herniotomy,  but  had  with- 
held consent  because  he  was  afraid  of  an  an- 
aesthetic. I  am  inclined  to  think  that  the 
greatest  good  to  the  greatest  number  might 
be  accomplished  under  such  circumstances 
by  relaxing  the  ordinary  operating-room  rules 
in  as  far  as  they  apply  to  visitors. 

A  patient  who  has  gone  through  one  opera- 
tion under  local  anesthesia,  is  in  my  experi- 
ence, more  amenable  to  a  second  undertaking 
of  the  same  character,  than  is  the  individual 
who  has  once  been  under  ether.  I  recall  to 
memory  just  now  a  prominent  attorney  who 
had  taken  ether  years  before  I  saw  him. 
Then  I  repaired  a  right-sided  inguinal  hernia 
for  him,  under  infiltration.  About  one  year 
later,  after  indulging  in  athletics  of  unusual 
violence,  he  returned  to  me  with  a  hernia  on 
the  left  side.  He  made  light  of  the  prospect 
of  a  third  operation,  because,  as  he  said,  he 
did  not  now  have  to  take  ether;  surely  he 
should  ha\-e  been  in  a  position  to  judge  be- 
cause he  had  had  experience  with  both  the 
general  and  the  local  methods. 

In  their  opposition  to  a  general  anaesthesia, 
many  patients  reason  that  a  drug  which  ren- 
ders them  unconscious  is  a  highly  potent 
agent  which  might  conceivably  interfere  with 


the  truly  vital  functions,  and  surely  one  can- 
not be  blamed  for  considering  seriously  any 
such  profound  alteration  in  the  course  of  his 
ordinary  existence.  It  does  not  require  much 
of  a  psychologist  to  reason  that  one  who  enters 
a  state  of  somnolence  so  deep  that  pain  can- 
not aft'ect  him  may  conceivably  never  awaken 
again;  however,  it  remains  for  the  surgeon  to 
balance  the  relative  risks  of  the  two  proce- 
dures against  one  another,  but  the  ideal  solu- 
tion of  the  problem  may  be  said  to  exist  when 
the  view-point  of  the  patient  coincides  with 
that  of  his  medical  adviser. 

The  psychological  tendencies  of  people 
dift'er  in  the  matter  of  remaining  awake  on 
the  operating  table.  One  may  say:  "I  do 
not  want  to  know  anything  about  the  pro- 
cedure; I  know  I  shall  not  be  hurt,  but  I  can- 
not bear  the  thought  of  being  awake  in  an 
operating-room  and  of  being  cut."  On  the 
other  hand,  another  may  say:  "I  do  not  wish 
to  lose  consciousness  for  a  single  moment.  I 
want  to  know  what  is  going  on,  even  at  the 
expense  of  some  pain."  The  surgeon,  who 
is  a  student  of  psycholog}-,  humors  the  natural 
tendencies  of  either  type  of  patient;  it  is  a 
very  good  plan  in  many  instances  not  to  bring 
up  a  discussion  of  an  anaesthesia  until  the 
operating  room  has  been  reached,  unless  the 
])atient  has  demanded  a  consitleration  of 
this  matter  beforehand.  A  reasonable  in- 
dividual has  so  much  confidence  in  the  sur- 
geon selected  that  he  is  likely  to  co-operate 
in  whatever  is  suggested,  hence  th§re  is  no 
special  reason  for  burdening  him  with  de- 
tails which  he  often  cannot  clearly  compre- 
hend and  which  may  merely  cause  him  un- 
certainty and  worry.  Again,  it  sometimes 
does  very  little  good  to  map  out  a  defmite 
and  inelastic  plan,  since  one  cannot  foretell 
how  even  a  willing  patient  will  react  under 
local  anaesthesia  until  the  operation  has 
commenced.  Here,  as  elsewhere  in  medi- 
cine, every  patient  is  to  some  extent  a  law 
unto  himself  and  demands  individual  treat- 
ment. 

CONSIDER.-\TION  OF  THE   DRUGS  EMPLOYED 

Paul  Ehrlich  named  the  drugs  which  pro- 
duced local  anaesthesia  "anasthesiphores," 
according  to   the   grouping  of   their  atoms. 
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The  anatomical  grouping  of  cocaine  was  first 
determined,  then  reproduced  synthetically, 
and  the  newer  local  agents,  such  as  novo- 
caine,  were  the  result  of  further  study  along 
the  same  line. 

It  is  pretty  generally  admitted  that  such 
an  agent  to  be  acceptable  must  fulfill  certain, 
neces.sarv  requirements:  it  is  to  be  soluble 
in  water;  it  must  stand  boihng;  it  must  com- 
bine with  adrenalin;  it  cannot  be  more  than 
mildly  toxic,  cannot  be  irritating,  during  in- 
jection, nor  must  it  produce  permanent  in- 
jury to  the  tissues. 

All  the  chemicals  in  this  group  work  in  very 
much  the  same  way,  but  some  of  them  are 
highly  irritating  for  the  moment,  others  pro- 
duce a  transient  effect,  some  like  cocaine 
are  highly  toxic,  and  others  exert  consider- 
able tissue  damage.  Local  agents  act  as 
anaesthetics  because  they  are  soluble  in  the 
lipoids  of  the  peripheral  nerves,  and  most 
experimenters  consider  their  action  to  be 
physical  rather  than  along  chemical  lines. 
These  agents  have  a  special  affinity  for  sen- 
sory nerves,  aff'ecting  them  earlier  and  much 
more  profoundly,  and  for  a  longer  time  than 
they  do  the  motor  variety.  This  selective 
action  may  quite  well  be  due  to  the  fact  that 
in  mixed  nerves  at  least  the  sensory  fibers 
are  said  to  run  on  the  outside  of  the  nerve 
bundles. 

All  of  these  local  agents  in  addition  to  being 
protoplasm  poison,  are  at  the  same  time  toxic 
in  the  general  sense  by  their  effect  on  medul- 
lary centers;  they  are  dangerous  in  propor- 
tion to  the  dose  used  and  to  the  rapidity  of 
absorption.  Their  general  toxicity  is  in- 
hibited on  the  other  hand  by  many  things 
which  retard  absorption,  viz.,  cold,  constric- 
tion, or  the  admixture  of  adrenalin.  The 
respiratory  center  in  the  medulla  is  the  first 
to  suffer  and  the  one  most  deeply  affected, 
hence  prolonged  artificial  respiration  may 
in  some  instances  be  the  means  of  sa\'ing 
life. 

Exhaustive  experiments  have  shown  that 
novocaine,  now  produced  in  this  country 
under  the  name  of  procaine,  better  than  any 
other  drug  fulfills  all  the  requirements  men- 
tioned. It  is  only  one-tenth  to  one-fifth  as 
toxic  as  cocaine,   according  to  the  animals 


on  which  we  have  experimented.  It  is  non- 
irritating  and  produces  absolutely  no  tissue 
damage.  It  can,  however,  be  used  in  quan- 
tities large  enough  to  cause  death,  as  we  have 
frequently  demonstrated  on  animals,  respira- 
tion ceasing  long  before  the  heart  stops  beat- 
ing. Six  ounces  of  yi  per  cent  solution  of 
novocaine,  poured  into  the  peritoneal  cavity 
of  a  15-pound  dog,  caused  death  from  re- 
spiratory failure  in  about  20  minutes.  Nat- 
urally enough,  a  drug  which  conceivably  pro- 
duces death  may  surely  be  said  to  exert  a 
general  effect  when  used  as  a  local  anesthetic. 
I  think  this  is  frequently  observed  in  our 
surgical  clinics  when  comparatively  large 
amounts  of  the  drug  are  used.  We  have, 
however,  used  8,  10. 12,  and  in  a  few  instances, 
16  ounces  (500  to  1,000  cubic  centimeters) 
of  a  y2  per  cent  infiltration  solution,  without 
observing  serious  toxic  consequences.  Of 
course,  a  very  large  amount,  if  used  at  all, 
must  be  injected  over  a  considerable  period 
of  time  and  absorption  delayed  by  adrenalin. 
I  may  state  in  passing  that  very  little  dif- 
ference has  been  observed  in  our  clinic  be- 
tween the  effects  of  one-half  and  one-fourth 
per  cent  novocaine  in  infiltration,  although 
this  runs  counter  to  the  experiments  of  most 
operators.  I  find,  too,  that  the  eft'ect  of 
novocaine  in  Y2  per  cent  solution  lasts  no 
longer  than  2  to  4  minutes  unless  adrenalin 
has  been  added;  however,  others,  whose 
opinions  I  value,  dift'er  with  me  on  this  point. 
The  use  of  adrenalin,  on  the  other  hand, 
greatly  lengthens  the  effect  of  a  yi  per  cent 
infiltration.  In  one  instance  I  infiltrated 
the  anterior  of  the  neck  for  a  thyroidectomy, 
then  was  delayed  by  a  surgical  emergency 
from  beginning  the  operation,  and  when 
finally  the  skin  suture  was  finished  2  hours 
and  20  minutes  after  the  injection  of  the  neck, 
the  anaesthesia  was  still  practically  perfect. 
It  is  hardly  fair  to  dismiss  this  phase  of  the 
subject  without  mentioning  at  least  that 
tissue  changes,  which  have  been  blamed  upon 
local  agents,  have  to  my  definite  knowledge 
been  due  to  the  fact  that  isotonic  solutions 
were  not  used.  It  goes  without  saying, 
then,  that  novocaine  or  any  similar  agent  is 
to  be  dissolved  in  physiological  salt  solution 
rather  than  in  sterile  water. 
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EFFECT   ON   DIFFERENT   TISSUES 

All  who  have  investigated  the  response  of 
the  different  tissues  to  pain  stimuli  agree 
pretty  well  that  the  skin  is  much  more  sen- 
sitive than  are  the  other  structures  of  the 
body.  This  is  particularly  true  of  the  finger 
tips,  and  least  so  of  the  skin  of  the  back, 
other  areas  approaching  one  or  the  other 
extreme  in  about  the  proportion  that  the}' 
are  commonly  exposed  to  pain  stimuli. 
Muscle  sheaths  are  highly  sensitive  and  must 
be  treated  accordingly.  Muscle  and  fat, 
on  the  other  hand,  are  much  less  so,  and  may 
be  handled  with  a  certain  degree  of  impunity, 
unless  a  vein  or  a  nerve  be  encountered. 
Periosteum  is.  acutely  sensitive  on  areas 
which  He  superficially  beneath  the  skin,  but 
less  so  in  other  parts  of  the  body.  The  nerve 
supply  of  bone  comes  from  the  periosteum, 
hence  bone  sensation  is  largely  dependent 
upon  the  treatment  of  the  periosteum;  indeed, 
bone  is  said  to  be  practically  anaesthetic  if 
the  periosteum  has  been  removed. 

Inflammatory  affections  of  all  tissues  make 
them  just  as  acutely  sensitive  to  the  injection 
of  local  agents  as  they  are  to  all  other  forms 
of  stimulation.  (Edema,  on  the  other  hand, 
is  generally  thought  to  decrease  tissue  sen- 
sibility. 

THE   i\DV..\NTAGES   OF   LOCAL   ANAESTHESIA 

It  is  difficult  to  summarize  in  a  logical 
manner  the  advantages  of  this  method,  since 
the  needs  of  each  patient  are  so  highly  in- 
dividual, but  one  may  sketch  them  in  a  gen- 
eral way.  Not  the  least  of  them  is  the  co- 
operation of  the  patient  which  we  must  se- 
cure at  every  stage  of  a  procedure  under 
properly  conducted  local  an;ESthesia.  This 
is  especially  valuable  in  demonstrating  the 
voice  during  thyroidectomy,  in  finding  the 
sac  of  a  hernia,  or  in  coapting  the  edges  of 
an  abdominal  incision  which  would  be  hard 
to  close  under  ordinary  circumstances.  One 
may  be  practically  sure,  if  his  technique  be 
correct,  that  he  creates  no  immediate  danger 
to  life  but  escapes  the  possibility  of  a  death 
on  the  table — the  most  shocking  circum- 
stance possible  in  connection  w'ith  a  surgical 
operation,  for  the  fear  of  death  on  the  operat- 
ing table  is  more  likely  than  anything  else 


to  deter  patients  from  entering  the  operating 
room.  With  local  anaesthesia,  we  greatly 
lessen  the  danger  of  operative  shock,  since, 
when  we  operate  with  any  form  of  local 
anaesthesia,  we  do  so  with  all  centripetal 
stimuli  cut  off  from  the  cerebral  centers, 
something  which  is,  as  Crile  has  so  well  shown, 
not  true  with  general  ana'sthesia  alone.  A 
refining  influence  is  also  exerted  upon  the 
operator's  technique,  since  crude,  rough 
work  cannot  be  done  without  a  general 
anaesthetic.  We  also  greatly  reduce  the 
mortality  of  surgery,  by  decreasing  the 
likelihood  of  postoperative  complications, 
which  may  prove  fatal,  such  as  pneu- 
monia, organic  parenchymatous  degenera- 
tions, etc. 

No  necessary  detail  of  a  multiple  opera- 
tion has  to  be  omitted,  since  there  is  not  the 
risk  which  attends  a  prolonged  ether  anaes- 
thesia, having  in  mind,  of  course,  a  due  re- 
gard for  the  patient's  state  of  fatigue,  which 
can  be  minimized  by  the  use  of  morphine, 
during  a  lengthy  procedure. 

There  are  none  of  the  immediate  compli- 
cations which  so  frequently  are  noted  just 
after  the  patient  regains  consciousness,  such 
as  restlessness,  sweating,  mucus  in  the  bron- 
chial tree,  nausea,  sore  jaw  or  tongue,  and 
conjunctivitis,  the  last  three  due  to  manual 
carelessness  of  an  anaesthetist.  Then,  we 
do  not  see  the  same  amount  of  postoperative 
pain  after  local  as  after  general  anaesthesias, 
due  no  doubt  to  the  patient's  undiminished 
ability  to  endure  it.  However,  I  must  not 
dwell  too  strongly  upon  this  comparison, 
since  there  is  some  reaction  after  a  cutting 
operation,  no  matter  what  form  of  anaesthesia 
may  be  used. 

Some  may  urge,  in  criticism  of  the  method, 
that  it  requires  special  training,  that  a  sur- 
geon must  be  particularly  skillful  and  gentle 
to  use  it,  and  that  all  local  ana-sthcsias  are 
not  quite  equally  successful,  that  it  is  some- 
what time  consuming  and  that  it  is  not 
equally  adapted  to  all  procedures.  These 
are  all  criticisms  which  retlect  lack  of  experi- 
ence or  of  refinement  on  the  jiitrt  of  the  one 
making  them,  and  I  believe  they  are  heard 
less  frequently  as  knowledge  of  the  subject 
becomes  more  and  more  widespread. 
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INDICATIONS  FOR  LOCAL  AN.ESTHESIA 

The  indication  tor  local  anesthesia  is  far 
from  universal.  It  depends  first  of  all  upon 
the  ability  and  inclination  of  the  surgeon, 
to  say  nothing  of  the  condition  and  attitude 
of  the  patient,  as  well  as  his  age,  race,  train- 
ing, and  intelligence,  all  of  which  must  be 
taken  into  consideration.  Local  anaesthesia 
may  be  reasonably  considered  indicated  in 
obstructive  conditions  of  the  air  passages, 
inflammatory  respiratory  trouble,  circula- 
tory decompensation,  acute  abdominal  emer- 
gencies, renal  insufficiency,  toxic  conditions 
(goiter,  etc.).  chronic  alcoholism,  marked 
obesity,  and  in  very  old  age.  The  same  is 
true  if  a  general  anaesthesia  has  been  used  in 
the  very  recent  past,  and  if  the  patient  must 
for  any  reason  become  ambulatory  immediate- 
ly after  the  operation.  ALany  consider  local 
infiltration  anaesthesia  especially  indicated 
in  fractures  and  dislocations,  arguing  that  a 
patient  who  is  awake  can  co-operate  with  a 
surgeon  in  applying  spHnts  and  preserving 
the  contour  of  plaster  until  it  is  dry.  In  a 
simple  fracture,  the  tissue  bag  thus  created 
is  filled  with  one-half  per  cent  novocaine 
and  the  muscles  are  completely  relaxed  in 
consequemce,  while  it  is  claimed  for  a  dislo- 
cation that  the  rent  in  a  capsule  full  of  fluid 
is  much  more  easily  found  than  that  in  one 
that  is  empty,  as  ordinarily  seen, 

CONTRA-INDICATIONS 

There  are  a  few  definite  contra-indications, 
in  my  opinion,  to  the  use  of  local  ana;sthesia. 
Perhaps  with  increasing  experience  and  more 
study  of  the  subject,  some  or  all  of  them  may 
be  modified  or  removed.  However,  at  the 
present  time,  I  do  not  believe  that  any  form 
of  local  anaesthesia  is  advantageous  with 
patients  at  an  age  when  they  cannot  co- 
operate with  the  surgeon,  still,  I  am  perfectly 
aware  that  some  men,  e.xperienced  in  this  line, 
following  Farr's  example,  operate  on  very 
young  children  with  satisfaction. 

I  beheve  local  anaesthesia  to  be  contra- 
indicated  in  a  case  where  the  patient  has  an 
unreasoning  fear  of  it,  or  in  one  who  mani- 
fests unwavering  opposition  to  it,  or  in  one 
whose  nervous  system  is  not  under  fair  con- 
trol.    It  may   be  used   in   these   classes   of 


patients  with  good  results  however,  if  it  is 
masked  by  gas  or  by  a  verj^  light  ether  anes- 
thesia. This  is  really  a  phase  of  the  subject 
which  cannot  be  taken  too  seriously,  since  a 
lack  of  co-operation  from  a  refractory  patient 
has  prevented  us  more  than  once  from  getting 
the  local  agent  into  the  desired  region,  with 
a  correspondingly  imperfect  anesthesia  as 
a  result. 

In  May,  1920,  a  young  man  applied  to  me 
for  a  herniotomy  under  local  anesthesia,  but 
after  he  had  fainted  during  a  physical  ex- 
amination, which  was  not  in  the  least  ex- 
acting, he  of  his  own  accord  very  wisely  sug- 
gested the  substitution  of  ether.  This  was 
done  and  I  think  would  have  been  done  by 
almost  any  surgeon  who  considers  the  pa- 
tient's psychological  aspect.  Still  I  cannot 
dismiss  this  phase  of  the  subject  without 
mentioning  that  a  large  dose  of  morphine 
given  just  previous  to  the  injection,  frequently 
takes  away  the  patient's  interest  in  the  pro- 
cedure, without  inducing  toxic  symptoms, 
and  thereby  negates  his  being  temperament- 
ally unsuited  to  local  anesthesia.  It  is  also  a 
question  in  my  mind  whether  one  should  ever 
depend  upon  it  alone  for  the  performance  of  an 
operation  which  goes  far  beyond  the  ordinary 
time  limits. 

MORPHINE 

The  margin  of  safety  of  morphine  and 
similar  drugs  is  so  small  that  they  are  never 
indicated  for  their  general  anesthetic  eft'ect. 
The  patient  possessing  a  stable  nervous 
equilibrum  does  not  actually  need  any  se- 
dative if  the  local  anesthesias  be  perfectly 
conducted;  however,  the  delicately  balanced 
individual  will  gain  much  comfort  from  it. 
The  operator  must  always  bear  in  mind, 
however,  its  marked  tendency  to  cause  vom- 
iting at  most  unlooked  for  and  unwished  for 
moments. 

We  have,  in  many  instances,  introduced 
morphine  with  the  infiltration  solution,  since 
during  the  subsequent  operation  it  exerts 
its  influence  at  the  time  it  is  most  needed 
if  employed  in  this  way.  Probably  too,  its 
toxic  influence  is  lessened  because  it  is  more 
slowly  absorbed  when  used  in  combination 
with  adrenalin,  just  as  has  been  shown  to 
be  true  of  novocaine  itself. 
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The  dosage  of  morphine  varies  greatly 
with  the  age  and  condition  of  the  patient. 
One-half  to  one  grain  is  tolerated  without 
undue  symptcms  by  a  gall-bladder  patient 
who  has  had  the  drug  used  in  many  of  her 
attacks.  On  the  other  hand,  a  very  small 
dose  may  be  more  than  a  young  child  can 
tolerate  without  damage.  An  extreme  tol- 
erance is  exhibited  by  patients  afflicted  with 
exophthalmic  goiter,  due  I  am  sure  to  their 
rapid  oxidation  of  it.  I  have  used  as  high 
as  2  grains  at  a  dose  in  one  such  sufferer,  who 
did  not  even  go  to  sleep  nor  vomit,  although 
a  relatively  small  dose,  viz.,  i  grain  had  acted 
as  an  irritant  on  a  previous  occasion  and 
caused  nausea  and  vomiting.  It  requires 
considerable  temerity  to  mention  such  doses, 
and  I  surely  do  not  wish  to  be  placed  in  the 
position  of  ad^^sing  them  as  a  routine,  still, 
it  goes  to  show  that  the  subject  of  morphine 
dosage  offers  food  for  thought.  It  may  be 
well  to  remark  here  that  morphine  should 
never  be  used  with  local  ana.'sthesia  on  an 
ambulatory  patient,  since  it  is  likely  to  have 
a  much  more  temporary  debilitating  influ- 
ence than  is  the  local  anaesthesia  or  the  minor 
operation  itself. 

^  When,  during  the  progress  of  an  operation, 
symptoms  of  approaching  morphine  intoxica- 
tion present  themselves,  as  has  occasionally 
happened,  we  are  in  the  habit  of  allowing  the 
patient  to  drink  one  or  more  cups  of  strong, 
black  coffee  on  the  operating  table.  I  am  in- 
clined to  think  that  this  may  have  prevented 
an  embarrassing  situation  in  more  than  one 
instance. 

TIIE   TECHNIQUE 

In  general,  there  is  a  great  deal  more  to 
the  technique  of  local  ana.^sthesia  than  the 
mere  knowledge  of  how,  when,  and  where  to 
inject.  The  general  care  of  the  patient's 
psychologic  side  in  the  operating  room  is 
scarcely  second  in  importance  to  the  local 
manipulation.  It  will  occur  to  any  one 
thinking  along  this  line,  that  none  of  us  pos- 
sesses the  maximum  of  courage  and  patience 
when  enduring  the  pangs  of  hunger,  hence 
it  long  ago  became  customary  in  our  clinic 
to  give  the  patient  his  breakfast  as  usual  on 
the  day  of  operation,  provided,  of  course, 
no  general  anesthesia  was  to  be  used. 


^Mental  control  should  always  be  attempted 
by  trying  to  secure  the  patient's  attention, 
and  then  engaging  him  in  a  discussion  of 
one  of  his  leading  interests.  These  are  not 
usually  difficult  to  ascertain,  and  in  this  way 
the  sympathy  of  the  individual  is  enlisted, 
also  his  co-operation  often  gained.  The  per- 
son who  is  inclined  to  balk  at  the  injection 
may  often  be  rendered  amenable  to  suggestion 
by  the  presence  of  a  sympathetic  anaesthetist, 
also  by  the  sight  of  a  gas  or  ether  apparatus, 
which  he  is  assured  is  at  his  command.  It 
is  surprising  to  note  how  often  this  little  ruse 
will  work;  very  rarely,  however,  will  the 
patient  take  advantage  of  the  opportunity 
of  getting  a  general  anesthetic,  provided  the 
local  has  been  well  managed.  This  line  of 
reasoning  has  been  carried  a  bit  further  in 
certain  instances  by  allowing  the  patient, 
after  novocaine  has  been  injected,  to  get  the 
faint  odor  of  ether  throughout  the  operation. 
The  satisfied  individual  will  often  not  dif- 
ferentiate sharply  between  the  odor  of  ether 
and  an  ether  anaesthesia,  provided,  of  course, 
that  morphine  has  been  used  and  the  infiltra- 
tion been  adequately  made. 

Local  anesthesia  patients  are  not  to  be 
used  as  clinic  material.  Their  status  can  be 
rendered  satisfactory  only  in  a  room  which 
is  quiet  and  can  on  occasion  be  isolated. 
There  are  sensitive  indi\"iduals  who  should 
be  blindfolded  and  have  the  ears  plugged 
before  anything  is  done,  thus  guarding  the 
special  senses  against  insult.  With  each  of 
the  sensory  nerves  guarded  against  pain 
stimuli  and  the  mental  apparatus  protected 
by  mor])hine  the  injection  may  be  made 
anywhere  successfully,  with  the  patient  in- 
terested in  music,  conversation,  the  tele- 
phone, or  reading  a  book.  We  often  do  it 
in  the  operating  room,  if  no  spectators  are 
present,  but  our  more  sensitive  patients 
have  this  done  in  bed  and  are  not  transported 
upstairs  until  they  have  regained  a  wanted 
composure.  One  should,  as  a  matter  of 
course,  never  take  a  patient  to  the  operating 
room  for  a  form  of  injection,  such  as  nerve 
blocking,  which  necessitates  a  long  wait 
between  the  injection  and  the  operation. 

I  have  no  doubt,  that,  for  making  these 
injections,  we  shall  some  day  have  special 
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rooms,  decorated  appropriately  and  lending 
every  facility  for  attracting  the  sufferer's  at- 
tention as  desired.  One  who  has  not  done 
this  work  may  be  surprised  to  know  that 
nothing  proves  more  diverting  during  in- 
filtration or  operation  than  a  few  puffs  on  a 
cigar  or  cigarette,  a  distinct  solace  to  any 
man  who  is  addicted  to  the  use  of  nicotine. 
By  the  same  rule,  a  drinker  must  have  his 
normal  dose  of  alcohol  before  going  to  the 
operating  room,  and  I  have  frequently  given 
him  more  during  the  progress  of  the  infiltra- 
tion or  subsequent  operation,  with  excellent 
effect.  Alcohol  will  for  any  of  us  relieve 
the  tedium  of  any  long-seeming  experience, 
such  as  the  stay  in  an  operating  room 
proves  to  be.  The  electric  fan  is  one  of 
our  valued  aids  when  sympathetic  control 
begins  to  let  go  during  a  tedious  procedure; 
indeed,  every  patient  finds  it  grateful  and 
most  of  them  will  immediately  complain  if 
a  careless  assistant  walks  between  him  and 
the  fan. 

The  injection  of  itself  is  by  no  means 
the  most  disagreeable  feature  of  the  whole 
procedure,  if  gently  and  properly  done,  but 
it  is  a  hard  table,  an  uncomfortable  pos- 
ture, or  fatigue  that  have  most  to  do  with 
wearing  out  the  individual's  patience.  With 
this  in  mind,  no  really  expert  manipulator 
will  closely  confine  the  patient  until  it  be- 
comes absolutely  necessary  to  do  so,  and 
then  will  release  him  at  the  earhest  possible 
moment.  In  order  to  prevent  any  wait  on 
the  table  between  the  injection  and  the 
operation,  it  is  a  good  plan  to  have  all  drap- 
ing of  the  patient  and  other  preparation 
of  the  field  done  before  the  infiltration  be- 
gins. If  one  employs  a  nerve  block  or  other 
form  of  anaesthesia,  requiring  an  interval 
of  delay  before  the  effect  is  secured,  the  initial 
stage  of  the  procedure  should  take  place  be- 
fore the  individual  is  put  on  the  operating 
table.  It  is  often  an  excellent  idea  after  the 
incision  to  keep  him  informed  of  one's  prog- 
ress, then  if  he  happens  to  be  acutely  atten- 
tive during  the  operation,  a  display  of  the 
specimen  may  interest  him  to  the  extent 
that  he  will  be  content  during  a  time-con- 
suming closure,  or  some  other  unavoidable 
but  essential  formality. 


It  may  not  be  amiss  to  deal  for  a  moment 
with  some  of  the  causes  of  failure  in  the' use 
of  local  anaesthesia.  In  many  instances,  of 
course,  this  is  simply  a  matter  of  not  having 
the  proper  solution  injected  into  the  right 
place.  On  the  other  hand,  the  solution  may 
be  all  right,  the  injection  properly  done,  and 
still  one  of  the  psychic  phases  of  the  subject 
may  be  so  mishandled  as  to  negate  the 
result. 

There  are  many  ways  in  which  the  fluid 
may  be  improperly  prepared.  It  must  not 
be  too  old;  it  must  not  have  been  boiled  more 
than  once;  the  adrenalin  must  not  be  for- 
gotten and  it  must  never  be  boiled;  also  the 
adrenalin  is  decomposed  if  it  is  added  while 
the  solution  is  very  hot;  phj^siological  saline 
must  be  used  as  a  base  for  the  solution,  and 
the  water  of  which  it  is  made  must  have  been 
freshly  distilled  for  reasons  which  are  per- 
fectly well  known. 

It  is  well  before  beginning  any  infiltration 
to  scratch  very  lightly  the  intended  line  of 
incision.  As  a  result  of  experience  one  easily 
acquires  the  abihty  to  make  a  more  or  less 
faint  red  line  without  scratching  deeply 
enough  to  cause  pain.  If  one  infiltrates  a 
well-marked  area  it  is  hardly  possible  to 
transgress  its  limits  later  and  cut,  prick,  or 
retract  tissues  which  have  their  normal  sen- 
sibility. Many  of  the  operators  employ  one 
or  more  wheals  for  the  introduction  of  the 
large  needle;  I  prefer  to  frost  a  skin  area  with 
Kelene  spray,  then  lift  up  a  furrow  and  pierce 
the  skin  at  exactly  right  angles  to  its  surface 
with  the  deep  injection  needle  at  once,  thus 
sparing  the  patient  the  making  of  painful 
wheals. 

The  length  and  size  of  the  needle  should 
vary  with  the  work  at  hand,  details  of  which 
are  readily  found  in  all  the  works  on  local 
anaesthesia.  I  shall  state  in  passing  that  the 
hypodermic  syringe  and  needles  have  no 
place  in  this  work  because  they  are  entirely 
too  small.  I  find  a  lo  to  20  cubic  centimeter 
syringe,  with  a  three-inch  twenty-two  gauge 
needle,  very  useful  for  the  average  injection. 
If  the  needle  is  not  too  sharp  or  too  finely 
pointed,  one  can  very  readily  distinguish  by 
feel,  after  a  little  practice,  the  various  layers 
through  which  he  passes  it. 
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The  tension  on  the  injected  tissues  must 
never  be  increased  too  rapidly,  nor  muscle 
sheaths  be  treated  at  all  roughly,  since,  as 
above  noted,  they  are  extremely  sensitive. 
One  who  has  a  due  regard  for  individual 
pecuHarities,  who  watches  the  patient,  senses 
his  feelings,  and  pauses  as  soon  as  pain  is 
evinced,  will  succeed  in  completing  an  in- 
jection which  might  be  impossible  in  the 
hands  of  a  rough  and  unsympathetic  operator. 
It  is  good  practice  to  infiltrate  the  deeper 
tis.suc  layers  in  a  field  first,  because  in  this 
way  one  acquires  a  certain  amount  of  anaes- 
thesia in  the  overlying  planes,  even  before 
he  injects  them;  then,  too,  the  identification 
of  deeper  structures  is  vastly  less  difficult 
before  a  marked  artificial  oedema  of  the  super- 
ficial layers  has  been  created. 

CIRCULAR  BLOCK  VS.  DIRECT  INFILTR.A.TION 

It  is  impossible  to  make  direct  comparison 
between  the  value  of  infiltrating  an  incision 
line  and  that  of  circumscribing  it  with  a  bar- 
rier of  fluid,  intended  to  desensitize  the  en- 
tire area  through  which  the  incision  is  made 
without  getting  any  fluid  into  the  operative 
field.  There  are  certain  different  indica- 
tions for  both  procedures,  in  my  mind,  al- 
though some  operators  of  experience  seem 
unqualifiedly  in  favor  of  one  or  the  other 
extreme  for  every  case.  If  there  are  no 
contra-indications  I  am  inclined  to  use  direct 
infiltration  of  the  incision  line  in  every  hv-per- 
ajsthetic  individual,  or  when  time  must  be 
saved  for  any  other  reason.  This  procedure 
is  much  the  shorter  of  the  two;  there  is  no 
wait  after  the  injection,  also  the  anaesthesia 
is  more  reliable  in  many  cases.  There  are 
also  a  number  of  local  as  well  as  the  foregoing 
general  grounds  for  direct  infiltration.  If  a 
wound  is  to  be  left  open,  if  a  fistula  is  to  be 
created,  a  drain  left  behind,  or  a  pack  em- 
ployed, it  is  difficult  to  see  why  a  direct  in- 
filtration is  not  as  good  as  any  other.  If  a 
wound,  for  any  cause  is  likely  to  become  in- 
fected, the  simpler  procedure  is  distinctly 
the  better  one  to  use. 

Frequently  a  wide  area  of  the  abdominal 
wall  is  hypersensitive,  as  for  instance,  the 
region  over  an  inflamed  gall-bladder.  If 
for  any  reason  a  local  aniesthetic  is  to  be  used 


here,  it  seems  logical  to  make  the  line  of  in- 
jection as  short  as  possible,  hence  a  direct 
use  of  procaine  in  the  incision  area  is  chosen. 

On  the  other  hand,  I  inject  a  circular  bar- 
rier in  the  treatment  of  malignant  diseases. 
As  a  matter  of  course,  one  should  not  risk 
metastases  by  inserting  a  needle  point  into 
the  immediate  vicinity  of  any  such  lesion. 
The  same  method  is  employed  in  the  treat- 
ment of  any  acutely  inflamed  area,  as  for 
instance,  a  carbuncle.  Direct  infiltration  of 
such  tissues  is  just  as  painful  as  the  incision 
itself,  and  at  the  same  time  may  further  in- 
crease tension  in  an  acutely  inflamed  area, 
something  which  is  very  likely  to  result  in 
opening  up  new  fields  to  infection. 

It  is  a  rery  easy  matter  to  create  a  circular 
barrier  around  any  part  of  the  mid-line  of 
the  anterior  abdominal  wall.  This,  however, 
becomes  increasingh'  difficult  as  we  get  away 
from  it,  hence  the  indication  here  seems 
reasonably  cleaj,  viz.,  to  make  more  and  more 
use  of  direct  infiltration  the  farther  we  are 
from  the  mid-line.  If  there  is  any  local  rea- 
son for  not  infiltrating  directly  the  lateral 
abdominal  wall  I  should  recommend  a  para- 
vertebral nerve  block  rather  than  a  circular 
barrier. 

NERVE    BLOCKING 

The  epoch  marking  work  of  Victor  Pau- 
chet  should  be  known  to  every  surgeon  who 
has  an  interest  in  regional  aniesthesia  by 
nerve  blocking.  It  i^  not  possible  to  general- 
ize very  extensively  regarding  this  division 
of  the  .subject,  since  an  in(li\idual  technique 
for  each  such  operation  has,  as  a  matter  of 
course,  to  be  based  on  more  than  a  passing 
knowledge  of  j)eripheral  nerve  anatomy.  It 
may  be  stated  in  general  that  the  nerve  or 
nerves  supplying  the  region  in  which  an 
operation  is  to  be  performed  are  injected 
with  I  or  2  per  cent  novocaine-adrenalin  solu- 
tion (w'e  find  I  per  cent  efficacious,  although 
2  per  cent  is  used  by  most  operators).  The 
desired  nerve  is  identified  by  the  jiara-sthesia 
created  when  a  needle  point  strikes  it,  or 
using  an  insulated  needle  by  the  electrical 
stimulation  of  a  mixed  nerve,  causing  a  con- 
traction in  the  muscles  supplied  by  it.  A 
few  cubic  centimeters  of  the  above  mentioned 
solution  creates  a  complete  anaesthesia  in  15 
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to  30  minutes,  which  lasts  for  something  like 
2  hours. 

The  different  regions  of  the  body  are  amen- 
able, in  the  writer's  opinion,  in  different 
degree  to  this  form  of  treatment.  By  way 
of  mentioning  a  few  with  which  I  happen  to 
be  somewhat  familiar,  will  say  first  that  the 
neck,  generally  speaking,  presents  a  most 
fertile  field  for  this  sort  of  work.  Blocking 
of  the  third  or  fourth  cervical  nerves  at  the 
points  where  they  issue  from  between  the 
vertebra?,  is  accomplished  with  remarkable 
ease  and  gives  so  perfect  an  ana-sthesia  over 
the  front  and  sides  of  the  neck  that  any  opera- 
tion at  ail  may  be  accomplished  with  the  utmost 
satisfaction  to  the  operator  and  the  patient. 

Nothing  in  the  whole  field  of  anesthesia 
is  more  satisfactory,  for  insta^^ce,  than  a  thy- 
roidectomy done  in  this  manner.  Of  course, 
there  is  one  theoretical  risk  in  making  such 
an  injection  on  both  sides  of  the  neck  at  once, 
although  I  have  never  seen  any  evidences  of  it 
in  practice,  viz.,  it  is  conceivable  that  one 
may  block  and  put  out  of  commission  both 
phrenic  nerves  at  one  time,  thus  causing 
sudden  death,  a  possibiHty  which  must  be 
kept  in  mind. 

The  major  surgery  of  the  chest  wall  and 
thoracic  contents  under  regional  anaesthesia 
has  not  been  so  satisfactory  in  my  hands  as  I 
should  like.  Minor  operations,  such  as 
drainage  of  the  pleural  cavity,  can  be  very 
easily  done,  but  even  here  I  believe  that  an 
infiltration  of  the  field  is  simpler,  quicker,  and 
in  every  way  more  satisfactory.  When  it  is 
a  matter  of  opening  the  pleural  cavity  widely, 
there  are  physiological  considerations  which 
demand  a  general  anaesthesia.  A  considera- 
tion of  them  here  would  lead  us  too  far  afield. 
However,  they  are  fully  explained  by  Sauer- 
bruch  in  his  textbook  on  thoracic  surgery. 

I  have  done  a  radical  breast  operation 
under  a  combined  regional  and  infiltration 
procedure,  but  do  not  recommend  it  at  all 
where  a  patient  can  take  a  general  ansesthesia. 
One  must  block  the  brachial  plexus,  practical- 
ly all  of  the  dorsal  nerves,  and  then  create 
an  enormous  barrier  around  the  entire  field, 
a  procedure  which  is  so  difficult  and  time- 
consuming  as  to  practically  double  the  sur- 
geon's work,  and  the  patient's  load. 


In  abdominal  surgery  the  question  of  re- 
gional anaesthesia  assumes  a  complexion  all 
its  own,  which  is  not  encountered  elsewhere 
in  the  body.  My  experience  leads  me  to  feel 
that  this  is  the  field  of  all  others  for  the  com- 
bination of  local,  regional,  and  partial  gen- 
eral anajsthesia,  since  we  have  here  to  do 
with  cerebrospinal  nerves,  as  well  as  with 
sympathetic  and  vagus  as  far  as  the  con- 
duction of  various  pain  sensations  is  con- 
cerned. 

Nothing  is  simpler  than  to  get  through 
the  abdominal  wall  with  one  of  the  forms  of 
infiltration  or  nerve  blocking.  But  the  parie- 
tal peritoneum  outside  the  afi'ected  area  is 
extremely  sensitive,  while  traction  upon  any 
viscus  in  the  abdomen  causes  such  suffering 
as  to  make  a  patient  uncontrollable.  (The 
sympathetic  nerves  in  the  various  mesen- 
teries always  accompany  the  blood  vessels. 
As  is  perfectly  well  known,  cutting,  crushing, 
burning,  etc.,  of  the  abdominal  and  pelvic 
viscera  cause  no  pain.) 

Packs  cannot,  in  view  of  what  has  been 
said,  be  withdrawn  nor  extensive  exploration 
made  after  a  local  ancesthesia  which  may 
have  been  sufficient  for  the  opening  of  the 
abdominal  wall  alone.  In  view  of  the  fact 
that  Victor  Pauchet  finds  it  necessary  to 
inject  twenty-two  dorsal  and  lumbar  nerves 
in  order  surely  to  ansesthetize  abdominal 
wall  and  contents,  for  work  on  both  sides  of 
the  mid-hne,  I  believe  it  would  be  pretty  gen- 
erally admitted  that  there  is  no  rivalry  be- 
tween local  and  general  anaesthesia  for  bilat- 
eral abdominal  operations. 

On  the  other  hand,  these  two  forms  of  anaes- 
thesia surely  supplement  each  other  here, 
as  they  do  nowhere  else.  It  seems,  there- 
fore, reasonable  and  logical,  if  there  be  any 
ground  to  minimize  the  quantity  of  ether, 
to  open  the  abdomen  under  local  anaesthesia, 
then  later  use  as  much  gas  or  ether  as  the 
patient's  reaction  to  pain  demands.  A  gen- 
eral anaesthesia  is  very  quickly  induced  under 
such  circumstances;  there  is  practically  no 
excitement  stage  while  going  under  or  com- 
ing out,  and  only  a  superficial  degree  of  ether 
anaesthesia  is  required. 

A  most  satisfactory  combination  is  the 
following,  which  I  may  say  is  the  standard 
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in  our  clinic  when  there  is  any  contra-indi- 
cation  to  the  ordinary  quantity  of  the  ether; 
we  give  a  cjuarter  grain  of  morphine  30  min- 
utes before  the  operation,  then  after  the  pa- 
tient is  entirely  prepared  on  the  table  and 
everything  is  ready,  we  begin  an  ether  an- 
aesthesia and  the  infiltration  at  the  same 
moment. 

By  the  time  the  wall  is  infiltrated  and  the 
opening  made,  the  patient  has  sufficient  ether 
for  us  to  explore,  pack  off  and  draw  up  into 
the  incision  the  desired  viscus,  at  which  point 
ether  is  discontinued.  This  we  regard  as 
one  of  the  peaks  of  the  proeedure. 

The  patient  frecjuently  wakes  up,  but  rarely 
moves  during  the  progress  of  the  manipula- 
tion, provided,  of  course,  no  pushing  or  pull- 
ing be  entailed.  He  bears  now  what  is 
termed  a  normal  load  under  the  slight  general 
influence  of  morphine,  novocaine  and  resid- 
ual ether,  until  the  second  peak  is  reached, 
by  which  is  meant,  in  this  instance,  the  re- 
moval of  packs,  when  it  is  absolutely  neces- 
sary to  give  a  second  small  dose  of  ether.  If 
the  anaesthetist  is  given  half  a  minute's 
warning,  the  whole  procedure  goes  smoothly 
and  there  is  no  break  in  the  technicjue  or 
interruption  at  any  time. 

After  the  packs  are  out,  ether  is  perma- 
nently withdrawn  and  the  abdomen  is  closed 
with  the  patient's  co-operation  in  many  in- 
stances, and  certainly  without  his  opposition 
at  any  time,  since  there  is  never  any  of  the 
forced  respiration  which  makes  it  so  difiicull 
at  times  to  approximate  the  deeper  abdomi- 
nal layers  of  a  ])atient  who  is  stimulated  by 
ether,  or  cyanotic  from  its  use.  and  subcon- 
sciously fighting  for  air.  The  novocaine 
infiltration  suffices  to  make  the  closure  ab- 
solutely i)ainlcss.' 

I  have  been  impressed  more  than  once  by 
the  fact  that  a  second  operation,  a  perine- 
orrhaphy for  instance,  may  be  done  with  al- 
most no  ether  and  with  no  local  ana^^sthesia 
at  all,  after  one  of  these  abdominal  opera- 
tions under  the  combined  method  as  de- 
scribed above.  Abdominal  work  in  general 
is  better  done  under  combined  ana'sthesia 
than  under  the  regional  form  which  involves 
the  blocking  of  twenty-two  spinal  nerves; 
however,  certain  local  fields  may  be  invaded, 


as  for  instance,  kidney,  and  biliary  passages 
by  the  injection  of  only  eight  nerves,  which 
is  a  number  well  within  reason.  When  one 
considers  that  these  organs  often  present  a 
parench\nnatous  involvement  which  makes 
ether  dangerous,  it  seems  quite  reasonable 
to  operate  on  patients  so  afflicted  under  nerve 
block. 

For  the  sake  of  completeness,  one  may  in 
passing  mention  visceral  anaesthesia  secured 
by  injection  of  the  great  ganglia  and  plexus 
high  in  the  posterior  abdomen,  though  lack- 
ing experience  with  it.  It  is  highly  probable 
that  a  glance  at  the  anatomy  of  this  region 
has  been  sufficient  to  deter  many  another 
investigator,  as  it  has  the  writer,  from 
attempting  pioneer  work  in  this  field. 

A  form  of  regional  anaesthesia  which  gives 
us  the  greatest  satisfaction  is  that  secured 
by  the  transsacral  route.  Here  we  go  directly 
through  the  ten  sacral  foramina  from  behind 
and  block  the  anterior  brachia  of  the  sacral 
plexus.  This  enables  us  to  do  anything  on 
the  viscera  in  which  the  gj'necologist,  urolo- 
gist, and  proctocologist  are  interested,  keep- 
ing in  mind  that  the  anterior  abdominal  wall 
is  not  aft'ected. 

The  extremities  as  one  might  readily  sus- 
pect from  their  anatomical  characteristics, 
furnish  the  most  fertile  field  of  all  for  the 
use  of  nerve  blocking.  This  has  been  a  mat- 
ter of  such  common  knowledge  ever  since 
the  epoch-marking  experiments  of  our  own 
Dr.  Matas,  that  a  further  discussion  of  it 
would  be  superfluous.  We  doubtless  have 
Dr.  Matas  to  thank  for  the  inspiration  which 
culminated  in  the  invaluable  contribution 
to  this  department  of  surgerv  bv  his  pupil, 
Dr.  Allen. 

SUGGESTIONS   EVOL\'ED   FROM   .-WTHOR'S 
EXPERIEN'CE 

It  occurred  to  us  long  ago  that  a  large 
amount  of  fluid  used  in  infiltration  increases 
the  patient's  intake  in  a  very  definite  manner 
and  without  causing  discomfort.  This  rea- 
soning was  carried  to  the  extent  of  gradually 
increasing  the  amount  of  fluid  while  decreas- 
ing the  percentage  of  novocaine  from  one- 
half  to  one-sixteenth,  by  virtue  of  which  we 
now  administer  any  desired  quantity  of  fluid 
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by  hvpodermoclysis  \\-ithout  inducing  any 
real  suffering;  in  fact,  the  procedure  attracts 
very  little  attention  in  many  instances. 

It  is  stated  in  Braun's  epoch-marking  work 
on  local  anaesthesia  that  the  gall-bladder  is 
a  forbidden  field.  It  may  be  worth  while 
to  mention  in  this  connection  that  the  writer 
has  repeatedly  drained  the  gall-bladder  and 
removed  deeply  seated  stones  without  dis- 
comfort to  the  patient,  after  aspirating  the 
bile  and  then  replacing  it  with  5  per  cent 
cocaine  for  a  very  brief  period.  This,  of 
course,  after  a  simple  infiltration  of  the  ab- 
dominal wall. 

I  have  injected  the  anterior  sacral  nerves 
with  the  abdomen  open,  under  ether,  for  the 
performance  of  second  operations  on  the 
rectum,  anus,  and  external  genitalia.  I  do 
not  believe  it  is  even  necessary  to  strike  the 
nerves  with  accuracy,  as  one  gets  a  fair  re- 
gional anaesthesia  by  merely  making  a  mas- 
sive injection  under  the  soft  tissues  covering 
the  hollow  of  the  sacrum,  thus  causing  iluid 
to  suffuse  everything  in  the  neighborhood 
of  them.  One  saves  a  large  amount  of  ether 
while  the  abdomen  is  being  closed  under  in- 
filtration and  during  the  period  of  preparing 
a  second  field  for  operation  on  the  organs 
mentioned. 

I  might  by  way  of  repetition  stress  the 
plan  used  so  frequently  in  our  clinic  of  be- 
ginning infiltration  and  ether  at  the  same 
time,  then  doing  a  laparotomy  and  employ- 
ing no  more  ether  during  the  rest  of  the  pro- 
cedure except  when  the  patient  shows  un- 
mistakable signs  of  needing  it  under  peak 
load. 

CONCLUSIONS 

I.  It  is  to  be  definitely  understood  that 
ether  by  the  drop  method  is  the  anesthetic  of 
choice  in  our  clinic  for  major  surgery  in 
general,  and  local  anesthesia  in  some  form 
for  minor  surgery.  But  we  go  much  further 
than  this;  hence  an  attempt  has  been  made 
in  this  address  to  deal  with  the  large  number 
of  special  considerations,  which  do  not  fall 
into  either  one  of  the  above  mentioned 
classes. 


2.  One  must  always  keep  in  mind  that 
local  anesthesia  has  definite  limits  which  are 
not  to  be  transgressed;  I  have  attempted  to 
make  many  of  them  clear. 

3.  I  believe  that  with  increasing  experi- 
ence and  better  training  we  shall  some  day 
have  to  estabhsh  indications  for  general 
anaesthesia  rather  than  for  local,  as  is  the 
common  experience  todajr.  It  \\-ill  then  seem 
no  more  reasonable  to  anesthetize  the  entire 
organism  for  a  strictly  local  operation  on  it, 
than  it  would  at  the  present  time  to  bind  or 
splint  the  entire  body  for  an  injurj-  to  an 
extremity. 

4.  Surely  no  one  will  advocate  the  use 
of  local  anesthesia  to  the  point  of  interfering 
with  the  smooth  and  rapid  conduct  of  a 
surgical  procedure. 

5.  It  may  be  safely  stated  that  the  anes- 
thetization should  never  be  larger  than  the 
operation;  for  example,  one  should  not  under 
ordinary  circumstances  attempt  a  radical 
breast  operation,  or  it  seems  to  me,  any  one 
of  the  larger  abdominal  procedures  which 
involve  both  sides  of  the  mid-line,  under  local 
anesthesia  alone. 

6.  The  operator  will  have  to  train  him- 
self especially  for  this  work  if  he  expects  to 
be  successful  in  it,  although  in  a  busy  clinic 
it  is  unquestionably  the  correct  plan  to  have 
one  associate  who  has  this  phase  of  surgery 
wholly  in  his  hands. 

7.  There  is,  to  my  thinking,  a  \-ery  defi- 
nite field  for  the  local  anesthetist.  I  am 
sure  that  such  an  individual  should  play  a 
role  similar  to  that  which  is  well  known  in 
general  anesthesia.  His  ser\-ices  ought  to 
be  in  demand  by  the  surgeon  who  makes  only 
an  occasional  use  of  these  methods,  or  by  one 
who  is  not  temperamentally  suited  to  the 
acquirement  of  them. 

I  have  been  so  fortunate  as  to  profit  by  the 
accomplishments  of  my  assistants.  Dr.  Sam 
F.  Wennerman  and  Dr.  WilHam  Murray 
Winn,  to  whom  I  am  indebted  for  most  of 
my  local  anesthesias  in  recent  years,  to  say 
nothing  of  much  of  the  enthusiasm  which  I 
have  acquired  for  this  subject. 
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ACUTE  PARTIAL  EXTEROCELE ' 

By  CHARLES  F.  SAWYER,  M.D.,  F.A.C.S.,  Chicagj 


A  PARTIAL  enterocele  is  an  abdominal 
hernia  in  which  only  a  part  of  the  cir- 
cumference of  an  intestine  projects  as 
a  diverticulum  through  a  hernial  opening. 
This  will  reduce  but  does  not  usually  complete- 
ly obliterate  the  intestinal  lumen.  Hildanus, 
in  1598,  was  the  first  to  mention  this  finding, 
but  his  case  was  not  definite  enough  to  prove 
that  such  a  condition  could  occur. 

There  has  been  some  confusion  in  nomen- 
clature. By  the  older  writers  and  by  some  of 
the  more  modern,  the  disease  has  been  termed 
"Littre  hernia."  Littre's  description  in  1700 
was,  however,  that  of  a  hernia  of  Meckel's  di- 
verticulum and  his  cases  were  examples  of 
that  condition  rather  than  partial  enterocele. 

In  1 73 1,  LeDrau  described  the  first  genuine 
example  of  this  hernia  and  in  1757,  Louis,  in 
an  article  on  "Gangrenous  Hernia,"  says, 
''the  gut  is  not  always  engaged  in  the  ring  by 
a  portion  large  enough  to  fonn  a  loop.  Often 
it  is  only  nipped  and  that  over  a  surface  of 
varying  extent."  He  thought  a  spontaneous 
cure  of  a  faecal  fistula  would  be  proof  of  the 
hernia  having  belonged  to  this  t\T3e.  His 
cases  were  not  conclusive. 

In  1778,  Richter  gave  us  the  first  really  sci- 
entific and  complete  description  of  the  condi- 
tion and  because  of  this,  by  many  it  is  now 
called  '"Richter's  hernia." 

Treves,  in  1887,  was  the  first  to  make  a 
comprehensive  study  of  the  literature.  He 
collected  50  cases,  4  of  which  were  his  own. 
He  remarked  that  the  condition  was  rare  but 
not  a  curiosity. 

I  believe  we  may  now  state  that  it  is  un- 
common rather  than  rare  and  of  suHficient 
importance  to  merit  our  close  study  and  atten- 
tion. The  available  statistics  show  that  it 
occurs  more  often  in  women  than  men  and  in 
adults  than  in  children.  It  is  most  frequently 
femoral  and  occurs  more  often  in  old  hernia- 
that  have  been  reducible.  Among  the  the- 
ories advanced  as  to  its  mode  of  formation 
may  be  mentioned  the  folknving:  A  loop  of 
intestine  mav  have  become  adiierent  over  a 


hernial  ring  and  through  increased  intra- 
abdominal and  intra-intestinal  pressure,  a 
small  portion  of  the  bowel  has  been  forced 
through.  Stahl  presents  an  interesting  the- 
ory based  on  some  case  reports  of  Robinson. 
He  thinks  the  condition  may  be  due  to  irregu- 
lar action  of  the  muscles  in  the  gut  wall,  or 
what  he  terms  "disordered  peristalsis."  He 
illustrates  this  by  his  operative  experience 
with  aluminum  and  glass  drainage  tubes  with 
holes  in  their  sides.  At  one  time  when  such 
an  aluminum  tube  was  used,  a  bud  of  intestine 
became  strangulated  in  one  of  the  holes  of  the 
tube  wall,  necessitating  a  second  operation. 
In  another  case  in  which  a  glass  tube  was  used, 
a  similar  intestinal  strangulation  was  relieved 
only  by  breaking  the  tube. 

Any  part  of  the  bowel  may  be  imprisoned, 
but  the  ileum  is  the  portion  usually  caught. 
There  is  usually  no  confinement  of  omentum 
or  mesentery.  The  amount  of  the  circum- 
ference of  intestinal  wall  involved  varies 
greatly,  but  in  general  it  is  that  farthest  from 
the  mesenteric  attachment  and  the  line  of 
constriction  is  circular  in  outline.  The  in- 
testine may  or  may  not  be  adherent  within 
the  sac.  The  same  may  be  said  of  the  con- 
tinuing intestine  outside  of  the  sac.  In  two 
of  my  three  cases  there  were  no  adhesions, 
either  within  or  without  the  sac. 

The  obstruction  to  the  lumen  is  naturally 
variable  and  upon  this  point  largely  depends 
the  wide  diversity  of  the  symptoms.  The 
constriction  may  obstruct  the  passage  of 
fccccs  but  still  allow  the  passage  of  gas.  As 
White  remarks:  "It  is  possible  to  have  a 
constriction  water  tight  but  not  air  tight." 

The  condition  of  the  bowel  governs  the 
symptomat.olog},'. 

In  one-third  of  the  cases  wc  find  symptoms 
of  the  typical  strangulated  hernia,  while  in  the 
remainder  the  symptoms  are  less  severe  and 
offtimcs  misleading.  The  pain  may  be  sud- 
den and  sharp,  located  in  the  region  of  the 
hernia,  but  it  is  often  diffuse  over  the  abdo- 
men   without    localization.     In    two   of    mv 
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cases  there  was  no  history  of  locahzed  pain  at 
hernial  site  at  any  time  but  the  colicky-hke 
pain  was  referred  to  the  epigastrium  as  in 
an  appendix.  The  vomiting  is  less  frequent 
and  severe  than  in  most  strangulations  but 
it  usually  occurs.  It  has  very  little  relation 
to  the  constipation  and  later  becomes  f:ecal 
in  only  a  small  percentage  of  cases.  As  re- 
gards bowel  action,  we  may  have  any  degree 
from  a  diarrhoea  to  complete  stasis.  In  a 
large  percentage  of  cases  there  are  bowel 
movements  after  the  strangulation  has 
occurred.  Meteorism  is  rare  because  the 
escape  of  the  gases  through  the  only  partially 
obliterated  lumen  of  the  bowel  prevents  ab- 
dominal distention.  The  hernial  protrusion 
is  usually  small  and  may  be  entirely  unno- 
ticed. In  Treves  series  it  was  neither  recog- 
nized nor  suspected  during  life  in  50  per  cent 
of  the  cases.  In  many  of  the  femoral  type, 
there  is  an  enlarged  lymphatic  gland  in  front 
of  the  femoral  opening  which  may  lead  to  a 
diagnosis  of  adenitis.  The  leucocyte  count  is 
of  little  or  no  value.  The  temperature,  pulse 
rate,  etc.,  are  as  in  other  strangulations. 

The  diagnosis  is  very  important  but  often 
difficult  because  of  tJhe  lack  of  uniformity  in 
the  symptoms.  Only  by  the  closest  attention 
to  history  and  the  clinical  course  can  we  come 
to  a  correct  conclusion  as  to  the  pathological 
findings. 

As  to  prognosis,  it  is  disappointing  in  a 
partial  review  of  the  literature  to  note  that 
we  have  a  mortality  of  over  50  per  cent  even 
in  the  cases  operated  upon.  This  is  undoubt- 
edly due  to  the  late  diagnosis  and  to  the  fact 
that  in  many  of  these  cases  gangrene  occurs 
earlier  than  in  other  strangulated  hernia  be- 
cause the  constriction  is  applied  directly  on 
the  gut  without  any  protection  being  afforded 
by  the  constricted  mesentery. 

Treatment  is  operative  and  immediate; 
temporizing  methods  will  fail.  In  most  cases 
efforts  at  reduction  are  unjustifiable.  The 
operative  risks  are  far  less  than  those  of  ta.xis. 

As  the  bowel  may  be  found  in  any  condition 
from  a  mild  congestion  to  a  gangrene  with 
perforation,  the  type  of  operation  will,  of 
course,  depend  upon  the  conditions  found. 
In  this  connection,  I  wish  to  commend  in  cer- 
tain cases  the  invagination  operation  men- 


tioned by  Jones,  in  iqo4.  Inasmuch  as  the 
bud  of  strangulated  intestine  is  often  small, 
it  may  be  turned  back  into  lumen  of  bowel  by 
means  of  suture  without  vitally  interfering 
with  the  future  patency  of  the  gut.  With 
the  patient  in  collapse,  this  certainly  has  an 
advantage  over  resection.  This  is  illustrated 
in  one  of  my  cases. 

What  we  may  learn  from  case  reports  may 
be  of  diagnostic  value  and  in  turn  help  lower 
the  alarming  mortality  of  this  condition. 
With  this  as  justification,  I  wish  to  report  the 
following   three   personal   cases: 

Case  i.  Mr.  B,  a  restaurant  proprietor,  age  ^2, 
entered  my  service  at  Mercy  Hospital  at  3  p.m. 
March  24,  1918,  with  following  history:  Five 
years  before  he  had  been  operated  upon  for  acute 
suppurative  appendicitis.  The  wound  healed  after 
prolonged  drainage,  leaving  a  protrusion  at  the  site 
of  the  scar.  This  bulging  varied  in  size  when  strain- 
ing, etc.,  and  was  never  very  tender  or  painful. 
Eighteen  hours  before  present  admission,  he  was 
seized  with  sudden  severe  pain  referred  to  epigas- 
triitm.  Pain  was  excruciating  and  there  was  general 
abdominal  tenderness  with  localization  in  a  pro- 
truding mass  in  the  old  scar.  The  bowels  did  not 
move  but  some  gas  was  e.xpelled.  He  presented 
the  typical  picture  of  strangulation  of  a  very  severe 
character  and  was  sent  at  once  to  the  operating 
room.  An  incision  was  made  along  the  outer  bor- 
der of  the  very  tense  hernial  protrusion.  A  good 
sized  sac  was  opened  containing  dark  bloody  fluid 
and  a  mass  of  omentum  adherent  in  places  to  the 
sac  wall.  At  the  neck  of  the  sac,  at  the  side  of  the 
small  base  of  this  omental  mass,  there  protruded  a 
very  dark,  plum-colored  bud  of  intestine.  When 
released  this  was  found  to  be  ileum  and  the  constric- 
tion had  involved  about  one-half  its  circumference. 
There  were  no  adhesions  of  this  particular  loop 
either  within  or  without  the  sac.  Moist  heat 
seemed  to  produce  but  little  change  in  the  blackened 
bowel,  but  because  the  blood  vessel  supply  in  mes- 
entery and  pro.Kimal  half  seemed  unaffected,  the 
bowel  was  not  resected,  but  w^as  placed  in  the  ab- 
domen beneath  the  incision,  with  a  cigarette  drain 
beside  it.  Adherent  omentum  was  ligated  at  base 
and  excised  together  with  most  of  the  sac  wall  and 
the  abdomen  closed.  He  made  a  very  good  recovery 
and  has  had  no  trouble  since. 

I  have  been  unable  to  find  in  the  literature 
any  case  similar  to  this,  viz.,  an  acute  partial 
enterocele  in  a  postoperative  hernia. 

Case  2.  Mr.  H.,  age  80,  referred  by  Dr.  Mandel, 
entered  my  service  at  Mercy  Hospital,  January  9, 
1920.  He  had  been  suflfering  acutely  for  2  days 
from  abdominal  pain  and  persistent  vomiting.  His 
temperature   was   97   and   general  condition   poor. 
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The  abdomen  was  not  greatly  distended  nor  tender 
and  no  abnormal  masses  could  be  felt.  He  gave  a 
history  of  having  had  a  right-sided  hernia  for  many 
years  and  over  the  right  femoral  opening  was  a  pro- 
truding mass  which  seemed  like  an  infected  lymph 
gland.  It  was  not  tender  and  there  was  no  pulsa- 
tion on  coughing.  Immediate  operation  was  ad- 
vised but  refused  by  patient  who  insisted  that  his 
difficulty  was  stomach  trouble,  as  his  pain  had  all 
been  in  mid-abdomen  with  none  at  all  in  region  of 
hernia,  and  he  knew  hernia  had  nothing  to  do  with 
it. 

During  the  36  hours  following  admission,  his  bow- 
els moved  freely,  three  times,  but  his  condition 
otherwise  became  worse  and  he  finally  consented  to 
operation.  A  large  infected  lymph  gland  was  found 
in  front  of  a  right-sided  femoral  hernial  sac.  The 
sac  was  distended  and  contained  pus,  blood,  and 
faeces.  At  the  femoral  opening  there  was  a  small 
intestinal  protrusion  caught  tightly  in  the  ring.  At 
the  tip  of  this  protrusion  there  was  a  perforation 
from  w'hich  escaped  faeces.  The  entire  protrusion 
was  grayish  black  and  gangrenous.  After  enlarging 
the  ring  and  freeing  the  loop  which  was  found  to  be 
ileum  and  entirely  free  of  adhesions,  it  was  found 
the  gangrenous  portion  included  about  one-fourth 
the  circumference  of  the  bowel.  As  the  adjacent 
bowel  was  in  good  condition,  the  gangrenous  bud 
was  disposed  of  by  inverting  it  into  the  lumen  by 
suture.  The  loop  of  intestine  was  placed  in  the 
abdomen  immediately  beneath  ring  and  a  small 
drain  inserted.  The  infected  gland  and  sac  were 
removed  and  the  wound  closed.  This  patient  had 
normal  bowel  movement  the  second  day  after  opera- 
tion and  aside  from  slight  infection  of  wound,  made 
an  uneventful  recovery,  leaving  the  hospital  27  days 
after  operation.  He  had  no  trouble  with  bowels 
after  recovery. 

This  patient  was  remarkable  for  his  energy  and 
initiative,  considering  his  age;  e.g.,  during  the 
night  following  operation  when  proctoclysis  had 
been  inaugurated  and  the  nurse  was  not  watching, 
he  removed  tube  from  rectum,  got  out  of  bed,  went 
to  faucet  where  he  drank  all  the  cold  water  he  wished, 
then  got  back  into  bed  and  reinserted  rectal  tube 
as  before. 

Case  3.  Mr.  S.,  age  53,  clerk  by  occupation,  en- 
tered my  service  at  Mercy  Hospital  at  1 1  a.m. 
October  16,  1920.  Three  days  before  admission  he 
began'to  have  severe  abdominal  pain  followed  a  few 


hours  later  by  persistent  vomiting  which  on  day  of 
admission  had  become  facal.  Both  cathartics  and 
enemas  had  failed  to  move  bowels.  His  abdomen 
was  greatly  distended  and  there  was  general  tender- 
ness without  localization.  He  was  a  typical  picture 
of  ileus  in  a  far  advanced  stage,  with  subnormal 
temperature,  barely  perceptible  pulse,  cold  moist 
skin,  etc.  He  had  had  a  left  inguinal  hernia  for 
several  years,  but  examination  here  failed  to  reveal 
either  tenderness  or  tumor. 

Operation  shortly  after  admission  by  median 
laparotomy  below  navel.  Conditions  found  were 
those  of  acute  bowel  obstruction  with  the  cause 
found  in  the  old  hernial  ring  where  three-fourths 
the  circumference  of  a  knuckle  of  small  intestine 
was  tightly  constricted  but  not  completely  strangu- 
lated. There  were  old  adhesions  holding  the  loop 
intestine  outside  of  the  sac.  The  bowel  after  reliev- 
ing constriction  and  adhesions  was  only  a  little  dis- 
colored. A  small  drain  was  inserted  and  the  abdo- 
men closed  without  other  attention  to  hernia.  He 
rallied  for  few  hours  but  died  12  hours  after  opera- 
tion. In  this  case,  although  only  three-fourths  the 
circumference  of  bowel  was  constricted,  the  obstruc- 
tion to  lumen  had  been  complete. 

SUMM.-VRY 

The  condition  of  acute  partial  enterocele 
is  not  so  rare  as  formerly  considered  and  maj' 
occur  at  any  abdominal  hernial  site. 

S>Tnptoms  are  milder  than  in  other  stran- 
gulations and  lack  uniformity.  The  fact 
that  pain  is  referred  to  the  epigastrium  with 
little  or  no  localization  at  the  hernial  site  is 
noteworthy. 

The  diagnosis  must  be  based  on  history  of 
old  hernia  "usually,  s>-mptoms  of  strangula- 
tion without  the  constipation  in  many  cases, 
the  lack  of  abdominal  distention,  and  the 
small  tumor  mass  or  none  at  all  at  hernial 
site. 

The  prognosis  is  unfavorable  because  of 
late  diagnosis  and  early  gangrene  of  gut. 

The  treatment  is  operative  at  earliest 
possible  moment. 
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A  COMPARATIVE  STUDY  OF  THE  END-RESULTS  OF  CHOLECYSTOSTOMY 
AND  CHOLECYSTECTOMY! 

By  FR.\NK  D.  MOORE,  M.D.,  F.A.C.S.,  Chicago 


WHILE  considerable  has  been  writ- 
ten in  the  past  few  years  concern- 
ing the  relative  values  of  cholecys- 
tostomy  and  cholecystectomy,  it  would  seem, 
from  the  variance  of  statistics  and  the  many 
discussions  brought  forth  by  each  succeeding 
.paper,  that  the  subject  is  still  an  open  one 
and  that  much  remains  to  be  said,  before 
any  really  satisfactory  conclusion  can  be 
reached. 

There  has  been  much  discussion  as  to  the 
immediate  value  of  the  operations  themselves, 
as  to  their  ease  of  performance,  difficulty  of 
technique,  and  degree  of  safety  to  the  patient. 
As  to  this  point,  there  is  probably  but  one 
answer:  while  cholecystectomy  may  become, 
in  the  hands  of  the  experienced  surgeon,  a 
relatively  speedy  and  safe  operation,  yet  it  is 
undeniably  true  that  in  the  hands  of  the  oc- 
casional operator,  or  in  the  event  of  compli- 
cations or  general  debility  on  the  part  of.  the 
patient,  cholecystostomy  must  invariably 
be  the  safer  operation,  the  one  requiring  the 
minimum  both  of  time  and  risk  to  the  patient, 
and  at  the  same  time  affording  also  the  pros- 
pect of  immediate  and  at  least  temporary 
relief.  We  are  not  to  consider,  however,  that 
our  average  surgeon  is  inexperienced  or  that 
he  cannot  become  skillful  enough  to  avoid 
the  dangers  that  follow  upon  faulty  technique, 
so  that  this  point  we  shall  not  take  into  con- 
sideration at  all. 

This  paper  is,  then,  an  attempt  to  compare 
not  the  immediate  relief  afforded  the  patient, 
nor  the  ease  and  safety  of  operation,  but  the 
end-results,  the  factors  which  will  make  for  the 
well-being  and  health  of  the  patient  years 
after  operation.  He  may,  it  is  true,  be  much 
benefited  for  a  time  or  may  e^•en  have  com- 
plete relief  following  either  of  these  opera- 
tions, but  in  which  case  is  he  more  Ukely  to 
obtain  permanent  rehef  from  his  trouble  and 
in  which  is  he  going  to  return  to  us  in  a  few 
months  or  years  with  the  same  complaint  for 
which  the  fiirst  operation  was  performed?  It  is, 
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then,  the  condition  of  the  patient,  as  many 
years  as  possible  after  operation,  which  we 
wish  to  study  and  from  which  we  can  draw 
our  most  satisfactory  conclusions. 

Formerly,  and,  in  fact,  until  about  the  past 
four  or  five  years,  cholecystostomy  was  con- 
sidered by  most  surgeons  to  be  the  operation 
of  choice  in  practically  all  cases  of  chronic 
cholecystitis,  stones  in  the  gall-bladder,  acute 
inffammatory  conditions  and  anything  short 
of  mahgnancy.  It  was  done,  in  most  cases, 
partly  because  the  immediate  rehef  afforded 
seemed  to  be  a  fully  adequate  reason  for  its 
performance  and  partly  because  many  opera- 
tors did  not,  according  to  their  own  reports, 
realize  the  comparative  speed  and  safety  with 
which,  with  experience  and  improved  tech- 
nique, a  total  removal  of  the  gall-bladder 
could  be  perfonned.  Many  writers  whose 
articles  have  been  pubhshed  during  the  last 
two  or  three  years,  have  discussed  their  re- 
sults, with  the  modifying  statement,  that 
formerly  they  performed  drainage  operations 
upon  nearly  all  of  their  gall-bladder  cases 
in  preference  to  the  now  more  popular  ex- 
cision. There  have,  however,  been  some  ex- 
ceptions to  these  views,  a  few  surgeons  stat- 
ing that  there  seemed  to  be  as  many  recur- 
rences following  their  cases  of  removal  as  of 
drainage. 

In  studying  the  actual  statistics  not  only 
the  author's  own  series  of  cases  were  reviewed, 
but  a  number  of  series  given  in  detail  in  the 
hterature  of  the  past  three  years.  The  total 
number  of  cases  cited  were  about  three  thou- 
sand, with  a  second  report  on  about  two  hun- 
dred and  fift}^  made  several  years  after  opera- 
tion. These  figures,  of  course,  comprise  those 
given  by  a  number  of  operators,  and  the  re- 
sult and  deductions,  therefore,  must,  of  course, 
be  only  approximate,  but  a  fair  perspective 
can  thereb}^  be  obtained  and  a  number  of 
working  principles  be  evolved. 

These  series  were  studied  with  an  effort 
to  discover  several  things: 

January  7,  1921   (For  discussion,  see  p.  87) 
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1.  The  relative  number  of  recurrences  of 
symptoms  in  the  case  of  cholecystostomy  and 
cholecystectomy. 

2.  The  tj'pe  of  symptom  most  liable  to  fol- 
low operation. 

3.  The  etiological  conditions  which  most 
frequently  permit  the  recurrence  of  symp- 
toms, together  with  the  t)-pe  of  operation 
preceding  the  pathology. 

4.  The  relative  period  of  freedom  from 
symptoms  follo\ving  each  of  the  two  types 
of  operation  under  discussion. 

5.  The  relative  mortality. 

6.  The  immediate  pathological  result,  if 
any. 

As  to  the  relative  freqiaency  of  recurrence 
of  symptoms  in  the  two  types  of  operation 
here  discussed,  that  is.  total  removal  and 
drainage  of  the  gall-bladder,  results  in  the 
total  number  of  cases  studied  were  tabulated 
as  follows:  secondary  operations  following 
cholecystectomy  57;  cholecystostomy  89. 
Average  period  of  relief  following  cholecystec- 
tomy 2^  years ;  cholecystostomy  8  to  9  months. 
Average  condition  of  patient  3  to  10  years 
after  operation,  classified  as  good,  fair  or  bad, 
cholecystectom}^  70  per  cent  good,  20  per 
cent  fair,  10  per  cent  bad;  cholecystostomy 
40  per  cent  good,  45  per  cent  fair,  5  per  cent 
bad.  Average  mortality:  cholecystectomy  and 
cholecystostomy,  approximately  5  per  cent. 

Pathological  conditions  found  most  fre- 
quently during  secondary  operations  follow- 
ing cholecystectomy  were  dilatation  of  ducts; 
adhesions;  stones;  stricture  of  common  or 
cystic  duct,  due  to  trauma;  pancreatitis: 
following  cholecystostomy,  stones  in  bladder 
or  ducts;  chronic  cholecystitis;  adhesions; 
fistula;  stricture  of  ducts  or  of  ampulla  of 
\'ater ;  cholecystitis ;  obstruction  of  the  pylorus. 
These  show  that  the  majority  of  recurrences 
following  cholecystectomy  are  mechanical 
and  due  largely  to  errors  in  technique,  un- 
due trauma,  etc.  They  can,  therefore,  be 
largely  avoided.  The  recurrences  following 
drainage  are,  on  the  other  hand,  largely  due 
to  primarj'  pathology  and  as  such,  can  only 
be  prevented  by  a  removal  of  the  original 
cause.  Deaver  stated  that  65  per  cent  of  his 
recurrences  could  have  been  prevented  by  re- 
moval. 


From  these  approximate  results,  certain  de- 
ductions can  be  drawn,  as  at  least,  working 
principles: 

I.  There  is  no  evidence  that  a  total  extir- 
pation of  the  gall-bladder  results  in  any  seri- 
ous or  permanent  impairment  of  body  func- 
tion or  metabolism.  Indeed,  numbers  of 
cases  apparently  enjoy  the  best  of  health  for 
many  years  following  cholecystectomy,  while 
the  flow  of  bile  into  the  duodenum  becomes 
constant  instead  of  intermittent.  The  dila- 
tation of  the  common  duct  probably  acts  as  a 
partially  compensatory  measure  and  the  sys-. 
tem  apparently  adapts  itself  readily  to  the  new 
schedule  of  operation.  Certainly,  we  often 
hnd  more  interference  with  intestinal  diges- 
tion during  prolonged  drainage  in  which  the 
bile  is  almost  entirely  passed  off  outside  the 
duodenum,  as  many  cases  seem  unable  to 
tolerate  this  absence  of  bile  in  the  duodenal 
contents.  The  question  is  also  raised  as  to  its 
effect  on  the  pancreatic  function,  due  to  the 
lack  of  bihary  stimulation  on  that  organ. 

2.  As  to  the  type  of  symptom  recurring 
most  frequently  after  operation,  the  majority 
of  patients  reported  pain  of  the  typical  gall- 
stone type,  together  with  flatulence,  nausea, 
and  vomiting;  jaundice,  considerably  less 
frequent.  These  symptoms  are  not  to  be 
distinguished  from  the  type  of  complaint  with 
which  the  patient  comes,  primarily,  under 
observation,  so  that  it  can  safely  be  assumed, 
in  cases  of  drainage  at  least,  that  the  cause 
which  produced  the  original  trouble  is  generally 
the  cause  of  recurrence;  that  is,  that  the  symp- 
toms have  been  temporarily  relieved,  while 
the  original  cause  of  the  tlisturbancc,  the  real 
seat  of  pathology,  has  not  been  touched  at  all. 
This  cause  is  generally  in  such  cases,  the  pres- 
ence of  chronic  cholecystitis,  with  or  without 
accompanying  stones.  In  cases  of  removal, 
however,  outside  of  adhesions,  the  cause  of 
recurring  symptoms  must  be  laid  to  the  door 
of  stones  in  the  common  or  cystic  ducts,  dila- 
tation of'  the  ducts  consequent  upon  removal 
of  the  bladder,  chronic  pancreatitis  or  one  of 
the  other  possible  complications. 

3.  As  to  the  type  of  pathological  condition 
which  most  frequently  permits  the  recurrence 
of  these  various  symiitoms,  only  one  recent 
series  of  cases  found  in  the  literature  gave  de- 
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tailed  figures.  Deaver  and  Reimainn  in  a  se- 
ries of  70  cases  of  secondary  operation,  give 
a  record  of  the  pathological  conditions  found 
at  the  second  operation,  as  follows:  Adhe- 
sions were  the  most  fref[uent  pathological 
condition  found,  occurring  in  30  cases,  or  52 
per  cent.  Stone  in  the  gall-bladder  or  ducts 
was  found  in  26  cases.  Other  pathological 
conditions  were:  cholecystitis,  fistula,  obstruc- 
tion of  the  common  duct,  chronic  pancreatitis, 
pancreatitic  lymphangitis,  pyloric  obstruc- 
tion and  stricture  of  a  duct  or  of  the  ampulla 
of  Vater.  These  were  about  the  same  condi- 
tions noted  in  other  reports  as  well  as  in  the 
author's  own  series. 

In  the  case  of  adhesions,  the  worst  ones, 
it  is  true,  were  those  found  following  cholecys- 
tectomies, but  this  must  also  be  considered 
in  view  of  the  fact  that  a  total  removal  of  the 
gall-bladder  requires,  of  necessity,  considerable 
more  trauma  to  surrounding  tissues  than  a 
mere  opening  and  drainage  of  the  bladder, 
without  an  attempt  at  removal;  also  that 
many  cholecystectomies  were  secondary  to  a 
previous  cholecystostomy. 

Stones  were  the  next  most  frequent  cause 
of  recurrence  of  symptoms  and  these  were  by 
far  more  common  in  cases  of  primary  drain- 
age. In  many  cases  they  may  ha\'e  been  mere 
sandy  material,  overlooked  at  the  first  opera- 
tion and  later  developed  to  a  size  which  pro- 
duced sjTiiptoms.  As  to  how  many  of  the 
stones  found  in  secondary  operations  have 
been  formed  entirely  within  the  intervening 
period,  it  is  impossible  to  say,  and  in  this  con- 
nection it  is  probably  wise  to  emphasize  the 
importance  of  making,  during  cholecystec- 
tomy, a  thorough  examination  of  the  common 
duct  as  to  the  possible  presence  of  stones. 

Chronic  cholecystitis  was  the  third  most 
frequent  cause  of  recurrence  and  occurs,  of 
course,  only  after  drainage  cases,  most  of 
which  had  primary  operations,  for  the  relief 
of  sj'mptoms  only,  that  relief  disappearing 
as  soon  as  the  temporary  drainage  estabhshed 
b\^  operation  had  disappeared.  In  this  class 
of  cases,  where  symptoms  have  gone  on  usual- 
ly for  years  before  the  patient  comes  under 
observation,  and  where  often  at  operation  the 
gall-bladder  is  found  to  be  atrophic  and  prac- 
tically functionless,  there  is  surely  the  strong- 


est indication  for  a  total  removal  of  the  long- 
offending  seat  of  infection. 

Out  of  a  series  of  51  cases  of  secondary  oper- 
ation, 36  were  found  to  have  followed  primary 
cholecystostomy  and  15  cholecystectomy. 
In  other  series,  results  varied  widely,  but  in 
the  total  tabulation,  many  more  secondary 
operations  followed  drainage  than  excision. 
In  some  of  these  cases,  also,  more  than  one 
drainage  had  been  performed  before  removal 
was  attempted. 

The  relative  period  of  freedom  from  symp- 
toms varied  in  drainage  cases,  from  a  few 
months  to  nine  or  ten  years,  with  an  average 
approximate  interval  of  two  or  three  years. 
In  cases  of  removal  the  period  of  freedom 
from  s^Tnptoms  was  much  shorter,  usually 
recurrences  coming  on  if  at  all  within  the  first 
one  to  two  years,  but  this  is  offset  by  the  fact 
that  more  cases  of  removal  remained  entirely 
free  from  symptoms  for  an  indefinite  period 
or  as  long  after  operation  as  it  was  possible 
to  trace  the  patient. 

The  relative  mortality  of  the  two  opera- 
tions was  found  to  be  approximately  the  same, 
that  is,  about  5  per  cent.  This  is  probably 
made  so  by  the  fact  that  while  cholecystec- 
tomy, in  itself,  is  of  greater  immediate  risk  to 
the  patient,  cholecystostomy  is  performed  in 
a  number  of  cases  in  which  the  previous  con- 
dition is  such  as  to  make  him  a  very  poor 
operative  risk,  although  necessitating  opera- 
tive interference. 

Immediate  pathological  results  of  removal 
of  the  gall-bladder  are,  first  of  all,  the  dila- 
tation of  the  ducts,  which  occurs  probably  in 
compensation  for  the  loss  of  the  gall-bladder. 
This  is  a  condition  also  found  following 
atrophy  and  loss  of  function  of  the  gall-blad- 
der and  is  usually  associated  wdth  any  long- 
continued  chronic  cholecystitis.  It  may  then 
be  regarded,  when  found  following  removal 
of  the  bladder,  not  so  much  in  the  light  of  a 
pathological  condition,  as  a  normal  compen- 
satory affair,  much  as  we  regard  the  establish- 
ment of  a  collateral  circulation  when  the 
original  channel  of  circulation  has  been 
blocked  off. 

Another  pathological  condition,  coming 
on  fairly  soon  after  operation,  is  one  which 
may  follow  either  cholecystostomy  or  cholecys- 
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tectomy — the  formation  of  adhesions,  with 
the  possible  binding  down  of  the  omentum  or 
duodenum  or  adhesions  of  the  hepatic  flexure 
to  the  liver.  These  adhesions,  however,  can- 
not be  regarded  as  a  mere  development  due 
to  operation  alone,  as  the  degree  of  skill  em- 
ployed in  the  technique  of  operation  makes  a 
great  difference  in  this  particular  sequel. 

Functional  derangements  sometimes  occur, 
following  drainage  cases,  due  to  the  fact  that 
the  intestines  do  not  tolerate  well  the  absence 
of  bile  from  their  contents.  This  occurs  also 
in  any  case  of  postoperative  stricture  or  ob- 
struction of  the  common  duct. 

Pancreatitis  may  follow  traumatism  in 
operation  but  is  a  rare  sequel. 

Hernias  are  more  frequent  after  cholecys- 
tostomies  than  after  cholecystectomies,  due 
to  the  much  larger  opening  left  in  the  abdomi- 
nal wall,  the  slowness  of  the  healing  process 
and  the  infection  of  the  incision  which  fre- 
quently follows  prolonged  drainage.  It  has 
been  found  to  occur  twice  as  often  and  to  a 
much  greater  degree  in  the  latter  type  of 
operation. 

SUMMARY 

We  may,  then,  summarize  the  end-results 
of  cholecystectomy  as  compared  with  those 
of  cholecystostomy,  as  follows : 

In  general,  cholecystectomy  is  the  opera- 
tion of  choice  in  all  cases,  except  where  general 
debility,  serious  complications  such  as  abcess, 
peritonitis  or  previous  extensiv'e  adhesions 
make  removal  too  dangerous  or  prolonged  an 
operation.  In  these  cases,  cholecystostomy 
^\^th  possible  later  cholecystectomy,  may  be 
done  with  advantage. 

It  has  been  proved  by  numbers  of  cases 
and  observations  by  various  authors,  that  a 


removal  of  the  gall-bladder  is  not,  in  itsehf, 
detrimental  to  the  future  health  and  well- 
being  of  the  patient.  Why,  then,  permit  the 
patient  to  face  the  risk,  not  only  of  possible, 
but  of  probable  recurrence  of  trouble,  with 
the  necessity  of  a  future  second  and  more  diffi- 
cult operation,  when  in  the  hands  of  a  careful 
surgeon,  a  total  removal  of  the  oflfending 
organ  may  be  done  with  but  slightly  greater 
expenditure  of  time  and  ^vith  but  little  more 
immediate  risk  to  the  patient? 

Judgment  in  the  selection  of  cases  for  re- 
moval, early  diagnosis  and  early  operation, 
all  make  for  the  choice  and  ultimately 
vastly  more  satisfactory  results  of  cholecys- 
tectomy. 

The  \-alue  of  this  method  of  treatment  for 
appendicitis  is  unquestioned,  and  it  seems  as 
logical  to  follow  this  same  procedure  in  the 
case  of  a  similarly  affected  gall-bladder.  A 
diseased  appendix  is  obviously  of  no  use  and 
is  manifestly  a  source  of  danger.  Is  not  a 
functionless  and  diseased  gall-bladder  to  be 
regarded  in  the  same  light? 

The  diseased  gall-bladder  has  also  come 
much  into  the  limelight,  of  recent  j-ears,  as 
a  focus  of  infection  for  various  forms  of 
arthritis,  anaemias  and  general  constitutional 
disturbances,  and  many  removals  of  the  gall- 
bladder have  been  followed  by  marked  im- 
provement in  the  general  bodily  metaboHsm 
and  welfare. 

It  would  seem,  then,  that  cholecystostomy 
may  well  be  regarded  only  as  a  makeshift  or 
temporary  resort,  where  conditions  are  such 
as  to  contra-indicate  the  performance  of  a 
truly  remedial  operation,  and  that  cholecys- 
tectomy may  be  accepted  as  the  operation 
of  general  choice. 
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RESULTS  IN  OPEN  TREATMENT  OF  FRACTURES' 

By  JOSEPH  F.  SJIITH,  M.D.,  F.A.C.S.,  Wausau,  Wisconsin 


IN  this  brief  report  of  results  obtained  by 
the  open  treatment  of  fracture  it  is  not 
our  purpose  to  discuss  the  relative  merits 
of  the  open  and  closed  methods  of  treat- 
ment, nor  the  advantages  and  disadvantages 
of  the  various  operations  that  have  been  pro- 
posed, nor  of  the  different  devices  that  have 
been  developed  by  those  who  have  advocated 
open  treatment.  It  is  our  purpose  to  sum- 
marize briefly  our  methods  and  results  in  a 
group  of  97  fractures  in  which  we  have 
emploj'ed  open  treatment  in  one  form  or 
another. 

It  has  been  our  custom  to  treat  by  the  open 
method  only  those  cases  in  which,  in  our 
judgment,  it  was  impossible  to  secure  and 
maintain  satisfactory  approximation  by  the 
older  methods.  It  is  recognized  that  there 
exists  a  wide  difference  of  opinion  as  to  what 
should  be  regarded  as  satisfactory  approxi- 
mation. End-to-end  apposition  of  one-half 
to  two-thirds  of  the  fractured  surface,  with 
good  alignment  and  without  rotation  deform- 
ity we  have  regarded  as  satisfactorj^  without 
recourse  to  open  methods.  In  cases  in  which 
these  conditions  could  not  be  secured  and 
maintained  we  have  employed  open  treatment 
unless  there  existed  general  or  local  conditions 
which   contra-indicated   operative  measures. 

METHODS   EMPLOYED 

We  have  endeavored  to  employ  in  each 
indi\idual  case  that  means  of  fixation  which 
seemed  easiest  of  application  in  the  particular 
condition  presented,  provided  it  sufficed  to 
secure  and  maintain  a  satisfactory  reduction 
until  the  proper  fixation  dressing  of  plaster  or 
splints  could  be  applied.  Plaster  casts,  with 
windows  cut  out  for  after-care  of  the  wound, 
have  been  the  means  of  fixation  most  frequent- 
ly employed.  Where  plates  or  bands  have 
been  used  it  has  generally  been  our  custom  to 
re-open  the  wound  under  local  anesthesia  and 
remove  the  plate  about  two  or  three  weeks 
before  removal  of  the  fixation  dressing  so  as 
to  allow  time  for  the  wound  to  heal  before  the 
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patient's  discharge.  In  open  operations, 
particularly  on  the  long  bones,  we  have  been 
impressed  by  the  frequency  with  which 
strands  of  muscle,  fascia,  or  periosteum  have 
been  found  impacted  between  the  ends  of 
the  fragments,  often  in  such  a  location  as  to 
render  entirely  impossible  anything  Hke 
complete  reduction  by  indirect  methods. 

AFTER-CARE 

Patients  who  have  had  fractures  treated 
by  the  open  method  should  be  given  massage 
and  active  and  passive  motion  after  removal 
of  the  fixation  dressings  in  exactly  the  same 
manner  as  patients  treated  by  the  cldsed 
method.  The  joints  should  receive  early 
attention  in  order  to  avoid  ankylosis,  stiffness, 
and  prolonged  disability. 

In  a  series  of  97  cases  treated  by  open 
method  the  bones  aft'ected  were: 

Cases  Cases 

Femur 26       Lower  jaw 2 

Fibia 14      Upper  jaw i 

Humerus 1 1       Patella 6 

Tibia  and  fibula 12       Carpal  bones 2 

Fibula I       Metacarpal  bones 2 

Radius 5      Metatarsal  bones i 

Ulna I       Olecranon 2 

Radius  and  ulna 6  Both     radii     and     both 

Clavicle 4  ulna; i 

The  means  of  fixation  employed  were: 

Cases 

Lane  plate 38 

Intramedullary  graft 2 

Bone  graft  (sliding) 4 

Bone  screws  or  bone  pegs 5 

Silver  wire 33 

Kangaroo  tendon i 

Parham-Martin  band i 

Open  reduction,  no  fixation  device 9 

Excision  of  fragment 3 

Steel  nails  or  screws 6 

We  have  encountered  the  following  com- 
plications: 

Cases 

Infection  (simple  fractures) 2 

Infection  (compound  fractures) 12 

Failure  of  union i 

Delayed  union 3 

Infection,   failure    of    union — amputation    (compound 

fracture) i 

Bone  graft  lost  by  infection,  later  union i 

Reiracture  by  fall  after  removal  of  cast 2 

mber  j,  igJO.     (For  discussion  see  p.  S4.) 
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Infection  occurred  in  two  cases  of  simple 
fracture  which  were  subjected  to  open  opera- 
tion. In  the  first  one  of  these,  the  fracture  con- 
sisted of  a  comminuted  fracture  of  the  femur 
with  several  large  loose  fragments.  The 
patient's  condition  was  extremely  bad  on 
account  of  shock  and  exposure.  The  opera- 
tion in  this  case  consisted  of  simple  circular 
wiring  of  the  ends  of  two  of  the  fragments 
with  silver  wire.  Notwithstanding  the  \ery 
simple  procedure  a  very  severe  infection 
ensued,  which  resulted  in  a  long-standing 
osteomj-elitis. 

The  second  case  was  one  with  comminuted 
fracture  of  both  bones  of  the  leg  in  an  elderly 
man  due  to  an  explosion  of  dynamite.  In  this 
case  there  was  extensive  comminution  of 
both  the  tibia  and  fibula  with  considerable 
bruising  of  the  surrounding  tissues.  The 
operation  carried  out  in  this  case  consisted  of 
a  sliding  bone  graft,  which  was  done  about 
4  or  5  days  after  the  injury.    Evidently  the 


injury  to  the  surrounding  tissues  made 
conditions  unfavorable  for  open  operation; 
infection  followed  with  loss  of  the  graft  and  a 
long-standing  osteomyelitis  which  required 
several  months  to  clear  up. 

In  both  these  cases  healing  finally  occurred 
with  union.  In  a  few  of  the  other  cases  there 
have  been  slight  superficial  infections  which 
cleared  up  without  any  osteomyehtis  after 
removal  of  the  fixation  device. 

It  has  been  our  impression  that  the  pre- 
servation of  the  periosteum  is  very  important 
in  open  operation,  especially  on  the  long 
bones;  that  in  no  case  should  the  periosteum 
be  stripped  or  scraped  from  the  bone  in 
apphnng  the  fixation  device.  In  using  the 
Lane  plate  we  are  very  careful  to  preserve 
the  periosteum,  applying  the  plate  outside 
the  periosteum  and  after  the  screws  have  been 
turned  down  securely,  they  are  given  a  half 
turn  backward,  in  order  to  prevent  harmful 
pressure  necrosis  on  the  bone  and  periosteum. 
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MARYLAND 

By  S.  SHELTON  WATKINS,  M.D.,  Lolisville,  Kentucky 

From  the  Departments  of  Surgeo'  and  Pathology  of  the  Johns  Hopkins  University  and  Hospital 
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SCLEROMA  of  the  upper  respiratory 
tract  is  a  very  rare  disease  in  this 
country.  A  few  cases  have  been  re- 
ported but  all  that  are  authentic  have  oc- 
curred in  immigrants  from  Europe  (i,  2,  3,  4). 
Only  two  cases  have  been  encountered  in 
some  one  and  a  half  million  patients  treated 
in  the  wards  and  out-patient  department  of 
the  Johns  Hopkins  Hospital  during  the  past 
30  years:  one  was  in  an  immigrant  who  had 
been  treated  in  Berlin  before  coming  to 
America;  the  other,  which  is  recorded  in 
detail  below,  is,  so  far  as  we  can  learn,  the 
first  case  observed  in  a  native  of  the  L'nited 
States.  The  patient  was  a  negro,  born  in 
Baltimore,  who  had  not  been  out  of  this  coun- 
try, except  to  the  West  Indies  and  Central 
American  countries,  where  he  went  as  a  fire- 
man on  a  ship  that  phed  between  Baltimore 
and  southern  ports. 

The  following  is  an  abstract  from  the  hos- 
pital records  of  the  case  (Surg.  No.  42,107). 

R.  C,  colored  male,  born  in  the  United  States; 
age  23;  laborer  and  sometimes  marine  fireman. 
Admitted  March  12;    died  March  18,  1917. 

There  was  nothing  of  interest  in  the  famih'  or 
personal  history  except  an  admission  of  an  attack 
of  gonorrhoea  6  years  before,  and  a  denial  of  lues. 

Frcsfiil  illness.  According  to  the  patient,  on  one 
occasion,  3  years  before,  he  had  suffered  from  an 
attack  of  "short  windedness"  which  lasted  for 
about  12  hours.  He  had  no  pain  or  difficulty  in 
swallowing  but  complained  of  a  sense  of  tightness 
over  the  upper  central  part  of  the  chest.  He  ex- 
perienced no  more  trouble  until  6  months  later  when 
he  had  two  attacks  in  4  daj's,  each  lasting  through 
the  forenoon.  Three  weeks  before  admission  (the 
patient  says)  he  was  in  St.  .Augustine,  Florida,  and 
caught  a  severe  cold.  That  night  he  began  to  have 
difticult\-  in  breathing  which  gradually  became  worse. 
He  returned  to  Baltimore  on  ^Larch  5,  and  after  a 
night  of  severe  dyspnoea,  walked  to  the  hospital. 
He  complained  of  having  something  in  his  throat 
that  "needs  to  be  raised."  He  had  no  pain  or  diffi- 
culty in  swallowing.  The  patient's  sister  thought 
that  he  had  lost  about  40  pounds  in  the  last  3  or  4 
years. 

On  admission,  he  was  found  to  be  suffering  from 
marked  inspiratory  dyspnoea  so  that  he  had  to  sit 


up  in  bed.  He  was  expectorating  large  amounts  of 
thick  tenacious  sputum.  The  temperature  was 
101.5°  F.;    pulse  110;    respiration  38. 

The  routine  physical  examination  which  included 
the  ears,  nose,  mouth  and  pharynx  revealed  nothing 
of  importance.  Over  the  front  of  the  chest  the 
breathing  had  a  tubular  quality  but  there  were 
no  rales.  Examination  of  the  larynx  at  this  time 
was  unsatisfactory.  We  felt  that  we  were  prob- 
ably dealing  with  a  case  of  gummatous  infiltra- 
tion of  the  larynx  and  trachea,  and  we  accord- 
ingly gave  the  patient  mercurial  inunctions  and 
potassium  iodide  by  mouth.  The  treatment,  how- 
ever, seemed  to  make  him  worse  and  it  was  soon 
discontinued  despite  the  fact  that  the  W'asser- 
mann  test  gave  a  4-t-  reaction.  During  his  stay 
in  the  hospital  the  temperature  ranged  from 
101.5°  to  98°;  it  was  usually  below  100°.  His  con- 
dition was,  apparently,  improving  until  the  day 
of  his  death  (March  18),  when  the  following  notes 
were  recorded: 

A  good  view  of  the  larynx  was  today  obtained  for 
the  first  time.  There  was  nothing  abnormal  above 
the  cords,  except  slight  oedema  of  the  arytenoids. 
The  false  and  true  cords  were  easily  seen.  (Edema- 
tous red  tissue  was  seen  below  the  cords  which  was 
evidently  producing  the  obstruction. 

The  patient  has  been  having  increasingly  difficult 
respirations  this  afternoon  and  evening.  At  7  p.m. 
he  was  sitting  up  in  bed  because  oif  labored  breath- 
ing; and  during  inspiration  made  a  hoarse,  wheezing, 
crowing  noise.  Occasionally  he  coughed.  He  was 
given  8  minims  of  adrenalin  hypodermatically. 

At  about  9  o'clock  the  patient  was  much  more 
comfortable,  the  respirations  had  dropped  to  26  per 
minute  and  were  somewhat  less  labored.  At  10:25 
they  suddenly  became  much  slower  (6  per  minute) 
and  he  died  before  the  house  officer  could  get  to  the 
ward. 

Autopsy  (No.  5068)  made  at  2  p.m.,  March  19, 
1917,  by  Dr.  William  P.  Finney,  Jr.  (only  the  posi- 
tive findings  of  the  autopsy  record  are  here  quoted): 

There  are  one  or  two  quite  large  glands  at  the 
bifurcation  of  the  trachea,  but  there  are  no  enlarged 
mediastinal  glands.  On  opening  the  trachea  from 
below  upward  nothing  of  interest  is  encountered 
until  the  lower  level  of  the  isthmus  of  the  thyroid 
gland  is  reached.  At  this  point  the  mucous  mem- 
brane of  the  trachea  begins  to  become  thickened  and 
there  is  a  gradually  increasing  stenosis,  until  finally 
at  the  level  of  the  vocal  cords  there  is  an  almost  com- 
plete occlusion  (Fig.  x).  The  obstruction  is  seen  to 
be  due  to  a  thickening  of  the  mucous  membrane 
which  is  grayish-white  in  color,  has  a  rather  granular 
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appearance,  and  is  overlaid  with  a  small  amount  of 
mucopurulent  material.  On  the  surface  of  the 
mucous  membrane  there  are  a  few  white  papillo- 
matous bead-like  masses,  only  2  to  3  millimeters  in 
diameter  and  emerging  about  the  same  distance 
above  the  surface.  .Above  the  vocal  cords  there  is 
no  change  in  the  mucous  membrane  except  in  the 
region  of  the  anterior  commissure.  Nowhere  does 
there  seem  to  be  any  deep  ulceration  of  the  mucous 
membranes,  but  the  surface  here  and  there  gives  the 
appearance  of  being  superficially  ulcerated.  There 
are  several  puckerings  in  the  arch  of  the  aorta,  at 
the  base  of  the  aortic  valves,  and  in  the  abdominal 
aorta,  especially  above  the  bifurcation. 

Microscopical  notes  on  the  larynx.  Sections 
taken  through  the  mucosa  and  cartilaginous  rings  of 
the  upper  trachea  and  larynx  show  that  the  path- 
ological changes  extend  from  i  centimeter  above  the 
vocal  cords  to  the  lower  border  of  the  isthmus  of  the 
thyroid  gland. 

The  chief  histological  features  are  the  following 
(Figs.  2,  3,  4,  5  and  6). 

1.  All  ciliated  epithelium  is  replaced  with  squa- 
mous epithelium. 

2.  The  submucous  infdt ration  consists  of  small 
round  cells  and  plasma  cells.  There  are  no  poly- 
morphonuclear leucocytes  present.  The  blood- 
vessels are  not  congested  and  there  is  no  haemor- 
rhage. An  occasional  mucous  gland  is  seen.  The 
lymph  spaces  are  slightly  enlarged  and  more  prom- 
inent than  usual. 

3.  In  this  infiltrated  area  are  seen  large  numbers 
of  small  spherical  Jbodies  (the  hyaline  bodies  of 
Unna).  These  stain  well  with  practically  all  the 
aniline  dyes.  With  eosin  they  stain  very  lightly  and 
with  Van  Gieson's  stain,  bright  yellow.  With 
methyl  violet,  gentian  violet,  methyl  blue  and 
fuchsin,  they  stain  deeply  the  color  of  the  dye. 
These  bodies  occur  sometimes  singly,  sometimes  in 
pairs,  sometimes  in  clusters  of  four  or  more.  Singly 
or  in  pairs  they  are  quite  large  and  have  a  diameter 
about  five  times  that  of  a  red  blood  cell.  When 
occurring  in  clusters  some  arc  large  and  some  quite 
small.  A  nucleus  is  seen  in  many  of  these  hyaline 
bodies. 

4.  There  are  a  large  number  of  swollen  pale  cells, 
the  so-called  Mikulicz  cells  which  have  been  well 
described  as  "lace,"  "foam,"  or  "bubble"  cells. 
They  have  a  nucleus  similar  to  that  of  a  small  round 
cell  or  plasma  cell.  The  cell  outline  has  a  diameter 
10  or  1 5  times  as  great  as  that  of  an  ordinary  plasma 
cell.  The  cytoplasm  does  not  stain  at  all  but  run- 
ning through  the  cell  body  are  fine  reticular  lines. 
These  give  the  characteristic  appearance  as  if  a 
number  of  tiny  soap  bubbles  were  cut  in  cross-sec- 
tion. 

5.  Within  these  Mikulicz  cells  or  in  the  spaces 
which  they  usually  occupy  just  beneath  the  epithel- 
ium may  be  seen  short,  thick  bacilli.  These  do  not 
stain  readily  but  are  stained  well  with  aqueous 
methyl  violet  if  they  are  left  in  the  stain  i  or  2  days, 
and  not  decolorized  too  much  in  alcohol. 


The  section  of  one  of  the  puckered  scars  in  the 
aorta  shows  a  destruction  of  the  elastic  fibers  of  the 
media  characteristic  of  a  syphilitic  raesaortitis. 

From  the  above  description  and  the  accom- 
panying microphotographs  there  can  be  no 
doubt  that  this  patient  had  a  scleroma  of  the 
larynx  and  trachea  with  no  involvement  of  the 
nasal  mucous  membrane.  This  man  was  a 
native  of  Baltimore  but  his  occupation  as 
fireman  on  a  ship  had  taken  liim  to  the  West 
Indies  and  Central  America.  He  had  never 
been  in  Europe. 

If  the  true  nature  of  the  malady  had  been 
recognized  and  a  low  tracheotomy  performed 
soon  after  admission  to  the  hospital,  his  life 
would,  probably,  have  been  prolonged  for  sev- 
eral years.  The  cUnical  diagnosis,  however, 
was  syphihs  of  the  larynx  and  trachea,  and 
until  a  few  hours  before  death  his  condition 
had,  apparently,  been  much  improved  by 
simple  rest  in  bed.  The  true  nature  of  the 
disease  was  recognized  onlj'  when  the  micro- 
scopical sections  from  the  mucous  membrane 
of  the  larynx  and  trachea  were  studied. 

The  autopsy  disclosed  syphilitic  lesions  of 
the  aorta,  but  this  was  entirely  independent  of 
the  lesion  in  the  larynx  and  trachea. 

HISTORY    OF    SCLEROiM 

In  view  of  the  fact  that  American  physi- 
cians are  unfamiliar  with  scleroma,  the  fol- 
lowing brief  description  may  be  of  interest. 

The  disease  was  first  described  in  1870  by 
Hebra  (5),  who  named  it  Rliiiiosklcrom.  be- 
cause the  nasal  passages  are  often  primarily 
involved.  It  is  endemic  in  Austria,  Poland, 
Galicia,  East  Prussia,  and  Southern  Italy. 
Sporadic  cases  have  been  reported  from  several 
other  countries.  Some  authorities  think  that 
it  was  brought  to  Europe  from  Asia  (o). 

Etiology  and  incidence.  The  etiological 
agent  in  scleroma  has  not  been  definitely 
determined.  In  1882  von  Frisch  (7),  for  the 
first  time,  isolated  in  pure  culture  from  sclero- 
ma nodules  a  bacillus  which  he  considered  to 
be  the  cause  of  the  disease  and  which,  there- 
fore, he  named  the  Rhinosklcrom  bacillus. 
It  appears  as  a  very  short  rod  and  has  a  cap- 
sule; it  grows  on  ordinary  media  and  stains 
easily.  This  bacillus,  which  is  always  to  be 
found   in   the  oldest   lesions   and   in  stained 


WATKINS:     PRIMARY   SCLEROMA   OF   LARYNX 


4g 


sections,  is  seen  chiefly  in  the  MiivuHcz  cells. 
Other  workers  also  have  isolated  the  same 
bacillus  from  lesions  of  scleroma,  but  no 
one  has  succeeded  in  reproducing  the  disease 
in  animals.  Von  Frisch  failed  to  do  so  in  dogs, 
rabbits,  and  guinea-pigs,  using  a  pure  culture 
of  the  bacilli,  lymph  from  the  tissue,  or  a 
piece  of  the  diseased  tissue.  Many  others 
have  tried,  employing  various  animals,  but 
all  have  failed  (8). 

The  failure  to  produce  the  disease  and  the 
fact  that  the  rhinoscleroma  bacillus  closely 
resembles  the  bacillus  Friedlaender,  bacillus 
mucosus  capsulatus  and  bacillus  ozena?  have 
led  several  authors  to  cjuestion  its  specificity. 
Babes  (q)  found  the  von  Frisch  bacillus  in 
about  50  per  cent  of  cases  of  chronic  inflam- 
mation of  the  nasal  mucous  membrane,  and 
he  and  Perkins  (10)  claim  that  it  cannot  be 
distinguished  from  the  Friedlaender  bacillus. 
Neumann  (11)  found  organisms  similar  to 
the  von  Frisch,  Friedlaender  and  ozena 
bacilli  in  the  nasal  cavities  of  20  per 
cent  of  normal  persons.  On  the  other  hand, 
Brunner  (12)  isolated  the  von  Frisch  bacillus 
in  30  consecutive  cases  of  rhinoscleroma,  and 
he  claims  that  by  serological  tests  it  can  be 
distinguished  from  the  other  organisms  of  the 
same  group.  Bailey  (13)  also  believes  that 
the  rhinoscleroma  bacillus  can  be  distinguished 
from  all  other  bacilli  by  means  of  its  cultural 
characteristics  and  immunological  reactions. 

The  mode  of  spread  is  not  known,  but  some 
authors  consider  it  contagious  and  recommend 
that  these  patients  be  isolated  (14  and  15). 
It  occurs  chiefly  in  small  villages  where  the 
living  conditions  are  very  unhygienic. 

The  incubation  period  is  not  known  be- 
cause of  the  insidiousness  of  the  onset. 
Children  as  well  as  adults  may  be  attacked. 

Pathological  anatomy.  At  first  Hebra  (16) 
thought  that  the  condition  represented  a  new- 
growth,  because  of  the  microscopical  appear- 
ances. In  1872,  Gerber  (17)  after  a  micro- 
scopical stud}'  concluded  that  it  was  due  to  a 
chronic  inflammatory  process,  and  since  then 
this  has  been  the  prevaihng  opinion.  Sclero- 
ma most  often  begins  in  the  anterior  portion 
of  the  nasal  mucous  membrane,  but  it  may 
appear  primarily  anywhere  in  the  upper  res- 
piratory passages.     It  may  also  start  on  the 


Yv^.  I.  .\utopsy  50OS — S.  U i-i  inia  ■if  the  larynx.  The 
longitudinal  section  shows  the  extent  of  the  process.  The 
cross-sections  show  the  tize  of  the  lumen,  o,  At  the  level 
of  the  vocal  cords;  b,  at  the  level  of  the  isthmus  of  the 
thyroid. 

skin  of  the  upper  lip  or  the  vestibule  of 
the  nose,  but  tends  to  spread  very  slowly  in  the 
mucous  membrane.  The  lacrimal  ducts,  the 
Eustachian  tubes,  the  nasopharynx,  the  oro- 
pharynx, the  soft  and  hard  palates,  the  larynx, 
trachea,  and  bronchi  may  become  involved. 
In  the  larynx  it  'usually  begins  just  below  the 
vocal  cords. 

The  lesions  are  usually  bilateral.  In  the 
beginning  they  appear  as  smafl,  soft,  oedema- 
tous,  bluish-red  nodules  which  have  well 
defined  edges.  Later  these  nodules  deeply 
infiltrate    the    mucous    membrane,    become 
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Fig.  2.  A  section  of  the  mucous  membrane  of  the  trachea 
at  the  level  of  the  thyroid  gland,  a,  The  ciliated  epithelium 
has  been  replaced  with  squamous  cells;  b,  areas  composed 
almost  entirely  of  Mikulicz  cells;  c,  the  round-cell  infiltra- 
tion and  strands  of  scar  tissue  which  have  entirely  destroyed 
all  normal  elements  of  the  mucous  membrane. 

grayish  in  color  and  very  hard,  even  showing 
calcified  areas.  They  do  not  ulcerate,  except 
as  a  result  of  trauma  and  when  the  skin  is  in- 
volved. The  disease  does  not  destroy  under- 
lying bone  and  cartilage.  The  neighboring 
lymph  glands  are  practically  never  involved. 
According  to  the  microscopical  appear- 
ances, the  scleroma  lesion  begins  around  the 
blood  and  lymph  vessels  in  the  adventitial 
layer  of  the  mucous  membrane,  and  is  thought 
to  spread  by  way  of  these  vessels.  At  first 
the  vessels  become  dilated  and  then  small 
round  and  plasma  cells  accumulate  in  large 
numbers  around  them.  This  causes  the 
oedema  and  the  early  appearance  of  the 
nodules.  There  is  also  a  great  increase  in  the 
elastic  and  connective  tissue.  'Later,  the  walls 
of  the  blood  and  lymph  vessels  become  obht- 
erated  by  the  connective  tissue  and  the  cellu- 
lar elements  die.  The  softness  is  now  lost, 
except  where  the  lesion  is  spreading,  and  the 
mucous  memlirane  of  the  original  focus  Ijl'- 
comes   replaced   by   connective    tissue.      The 


epithelium  may  or  may  not  be  alTected,  but 
when  it  is  implicated,  the  ciliated  cells  are 
converted  into  thick  layers  of  stratified  squa- 
mous cells,  and  eventually  the  normal  struc- 
ture of  the  mucous  membrane  is  destroyed. 
In  the  skin,  the  sweat  and  sebaceous  glands 
are  destroyed  and  the  hairs  are  lost. 

The  most  characteristic  microscopical  find- 
ing in  scleroma  is  the  large  cell  with  vacuolated 
and  poorly  staining  protoplasm  which  is 
known  as  the  '"Mikulicz,"  '"foam,"  or  '"lace" 
cell.  It  was  first  described  by  Mikulicz  (i8) 
in  1877,  whose  publication  on  scleroma  is 
among  the  best.  These  cells  vary  in  size 
but,  when  typical,  have  a  diameter  from  15 
to  20  times  as  large  as  that  of  a  red  blood 
corpuscle,  and  usually  contain  one  or  more 
nuclei.  The  foamy,  reticulated  appearance 
of  the  protoplasm  has  been  attributed  to  the 
mucus  elaborated  by  the  rhinoscleroma  bacil- 
lus, which  is  present  in  large  numbers  within 
them.  They  are  most  numerous  in  the  oldest 
lesions  and  are  most  often  seen  just  under  the 
epithelium.    Mikulicz  cells  are  thought  to  be 
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Fig.  3.  A  section  of  the  mucous  membrane  of  the  larynx 
below  the  vocal  cords,  a,  .\  thick  layer  of  squamous  cells 
has  rc])laccd  the  ciliated  epithelium;  h,  epithelial  pearls 
closely  rcscmblinj;  those  seen  in  a  squamous-cell  carcinoma; 
(',  the  cellular  inlillralion.  The  predominalini;  types  of 
cells  are:    mononuclears,  Mikulicz  cells,  and  spindle  cells. 
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a  degeneration  or  hydropsic  form  of  large 
mononuclear  leucocytes. 

Another  characteristic  of  scleroma  is  found 
in  the  homogeneous,  round  masses  of  hyahne- 
like  material,  which  are  scattered  throughout 
the  tissue.  These  bodies,  first  described  by 
Unna  (ig),  have  a  diameter  from  3  to  5  times 
that  of  a  red  blood  corpuscle  and  stain  in- 
tensively with  all  of  the  acid  dyes.  Some 
authors  think  that  they  have  a  nucleus; 
others,  that  they  have  not.  Their  origin  has 
been  ascribed  to  degenerated  red  blood  cor- 
puscles. Another  explanation  is  that  they 
represent  the  end-stage  of  the  IMikulicz  cells 
and  that  their  protoplasm  and  the  baciUi 
within  them  are  changed  into  hyaline. 

Symptomatology.  The  clinical  course  of 
scleroma  is  very  slow;  some  cases  last  from 
20  to  3c  years.  The  first  symptoms  are  apt 
to  be  nasal  obstruction,  repeated  epista.xis  or 
deformity  of  the  external  nose  and  upper  lip. 
The  skin,  when  involved,  becomes  dry, 
cracked,  and  ulcerated.  Later,  as  the  disease 
spreads  to  other  parts  of  the  upper  respira- 
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Fif,'.  4.  A  -li  iMh  iiMin  il„  l.uMiv  l.rl.iw  the  cords  ihat 
shows:  J,  i-)ense  scar  tissue  ol  this  type  replaces  all  cellular 
elements  in  the  end-stage  of  the  disease;  b,  the  intrinsic 
muscles  of  the  larynx  surrounded  with  scar  tissue  and 
round  cells  (c). 


l'"i ;.  5.  (/,  Tite  hyaline  bodies  of  Unna;  b,  the  "loam 
cells"  01  Mikulicz. 

The  presence  of  these  two  types  of  cells  together  with 
the  demonstration  of  organisms  in  the  Mikulicz  cells 
(Fig.  6)  establishes  the  microscopical  diagnosis  of  rhino- 
scleroma. 

tory  tract,  other  regional  symptoms  appear. 
In  the  larynx  the  disease,  as  a  rule,  begins 
below  the  vocal  cords  and  extends  upward  or 
downward.  The  symptoms  are  hoarseness, 
a  metallic  cough  and  dyspnoea.  The  last 
may  become  so  marked  as  to  require  a 
tracheotomy. 

The  lesions  are  very  hard  but  not  painful, 
except  shghtly  to  the  touch.  Sometimes  when 
the  disease  is  well  advanced  there  is  contrac- 
tion and  deformity. 

Scleroma  does  not  prove  fatal,  except  when 
the  larynx,  trachea,  or  bronchi  are  so  much 
involved  that  sufYocation  ensues. 

Diagnosis.  Scleroma  may  at  times  be  con- 
fused with  tertiary  syphihs,  leprosy,  lupus, 
sarcoma  or  carcinoma,  any  of  which  it  may 
closely  resemble.  Clinically,  the  points  in 
favor  of  scleroma  are:  marked  chronicity, 
absence  of  tissue  destruction  and  of  pain,  an 
ivory  hardness  of  the  lesions,  and  the  Euro- 
pean nationality  of  patient.  A  certain  diagno- 
sis, however,  cannot  be  made  without  a 
microscopical  study  of  a  piece  of  the  diseased 
tissue. 

Treatment.  All  forms  of  treatment  are 
almost  valueless  in  the  end-stage  of  this  dis- 
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Fig.  6.  An  oil-immersion  view  of  one  of  the  nests  of 
Mikulicz  cells  shown  in  Figure  2.  Note  the  large  number 
of  bacteria  in  these  cells. 


ease.  When  the  trachea  is  involved,  how- 
ever, the  dyspnoea  may  be  temporarily  re- 
lieved by  repeated  curettage  and  dilatations. 
In  the  early  stage  the  X-ray  and  radimn  have 
been  used  with  more  success  than  any  other 
agents.  Some  cases  have  greatly  improved 
and  a  few  "cures"  (20)  have  been  reported. 
Brunner  and  Jakubowsky  (21),  in  191 5,  re- 
viewed the  results  of  treatment  with  mercury, 
arsenic,  iodine,  salvarsan,  tuberculin,  the 
local  applications  of  caustics  and  the  actual 
cautery,  and  concluded  that  all  of  them  are 
of  no  value.  They  found  that  vaccine  therapy 
was  useful  in  treating  the  early  stages  and 
that  it  prevented  the  disease  from  spreading, 
but  that  it  was  useless  in  removing  the  older 
sclerotic  areas. 


In  conclusion  I  wish  to  acknowledge  my  indebtedness 
to  Clinical  Professor  S.  J.  Crowe,  Department  of  Sur- 
gery-, Johns  Hopkins  University,  for  assistance  in  several 
ways  in  the  preparation  of  this  paper.  Also,  I  wish  to 
thank  Professor  Halsted  and  Professor  MacCallum  for 
the  privilege  of  reporting  this  case. 
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PROPOSITIONS 

IN  a  paper  contributed  to  the  Australasian 
Medical  Congress  of  iqo8  I  submitted 
two  propositions:  (i)  that  the  primary 
supports  of  the  uterus  are  its  ligaments;  and 
(2)  that  the  secondary  support  is  the  pelvic 
diaphragm,  which  tends  to  prevent  undue 
stretching  of  the  ligaments  under  the  influence 
of  intra-abdominal  strain. 

SECONDARY   SUPPORT 

If  a  normal  woman  under  anaesthesia  and 
in  the  lithotomy  position  vomits,  the  vagina 
being  widely  opened  up  by  a  speculum  prac- 
tically to  put  the  pelvic  diaphragm  out  of 
commission,  the  uterus  is  driven  down  the 
vagina  during  the  effort  of  vomiting,  and  re- 
treats to  its  original  position  when  the 
effort  ceases.  If  the  speculum  be  replaced  by 
a  finger,  then  with  each  expulsive  effort  the 
levatores  ani  are  felt  to  contract  on  to  the 
finger  and  up  to  the  uterus,  rectum,  and 
bladder  as  these  organs  are  driven  down  to- 
ward the  pelvic  diaphragm.  Furthermore,  in 
cases  sometimes  encountered,  without  the 
slightest  uterine  prolapse,  but  with  a  torn 
pelvic  diaphragm  involving  the  sphincter  ani 
and  bowel  (complete  laceration  of  the  peri- 
neum), similar  effects  are  noted  with  the 
speculum,  but  diminished  effectiveness  of 
the  pelvic  diaphragm  with  the  finger.  To 
these  e.xperimental  facts  it  may  be  added 
that  procidentia  uteri  may  occur  with  a  per- 
fectly nomial  pelvic  diaphragm,  and  that 
uterine  prolapse  has  been  cured  by  shortening 
the  strong  structures  at  the  base  of  the 
broad  ligament  (passing  out  from  each  side 
of  the  uterus  and  vagina)  in  cases  where 
patients  have  refused  operation  on  an  accom- 
panying torn  pelvic  diaphragm. 

It  would  appear,  then,  that  the  pelvic 
diaphragm  plays  only  a  secondary  part  as  a 
support  of  the  uterus,  and  that  other  struc- 
tures, strong  and  elastic,  play  the  main 
part  in  holding  the  uterus  in  the  pelvis,  and 
are  thus  the  primary  supports  of  the  uterus. 

'  Address  given  before  Section  of  Gyniecologj'  and 


With  inefficient  primary  supports,  a  normal 
pelvic  diaphragm  does  not  prevent  uterine 
prolapse;  with  nonnal  primary  supports,  an 
inefficient  pelvic  diaphragm  does  not  cause 
uterine  prolapse. 

PRIM.ARY   SUPPORTS 

The  possible  primary  supports  of  the  uterus 
are:  (i)  the  mass  of  tissue  at  the  base  of  the 
broad  ligament  extending  outward  on  each 
side  from  the  uterus  and  vaginal  forni.x 
(cardinal  ligament  of  Kochs,  transverse 
ligament  of  INIackenrodt) ;  and  (2)  the  utero- 
sacral  ligaments. 

Cardinal  ligaments.  Clarence  Webster 
states  that  within  the  peritoneal  covering  of 
the  broad  ligaments  "are  fibromuscular  and 
elastic  tissues,  which  can  be  traced  as  bands 
in  several  places  running  from  the  uterus  to 
the  pelvic  wall.  The  upper  part  of  each 
ligament,  which  is  freely  movable,  containing 
the  tube  and  ovary,  can  have  nothing  to  do 
with  supporting  the  uterus.  The  lower  por- 
tion is  much  thicker  and  stronger.  This  has 
been  termed  the  cardinal  ligament  of  the 
uterus  by  Kochs,  and  the  transverse  ligament 
of  the  cervix  by  Mackenrodt."  According 
to  Eden,  the  transverse  ligaments  of  the 
cervix,  "described  by  Mackenrodt,  consist  of 
bands  of  firm,  fibrous  tissue,  which  form 
specialized  parts  of  the  visceral  layer  of  the 
pelvic  fascia;  arising  in  the  neighborhood  of 
the  ischial  spine,  they  pass  through  the  pelvic 
cellular  tissue  and  are  attached  to  the  sides 
of  the  cervix  and  vaginal  vault."  According 
to  Jellett,  "Mackenrodt's  ligaments  are 
fibrous  bands  inserted  laterally  into  the 
cervix  and  upper  part  of  the  vagina."  He 
refers  to  these  ligaments  as  "specialized  bands 
formed  from  the  endopelvic  fascia." 

If  all  the  structures  attached  to  the  uterus 
except  the  cardinal  ligaments  be  cut  away, 
the  uterus  remains  supported  in  the  pelvis. 
The  uterus  can  then  be  drawn  down  the 
vagina  only  by  the  exercise  of  strong  traction 
on  the  cervix,  and  springs  back  to  its  original 
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Fig.  I.  Anlcroposlerior  vertical  section  of  llie  pelvis 
showing  the  pelvic  diaphragm  (levator  ani  and  fasci;e). 
U.S.,  Ulcrosacral  ligament,  arrow  indicating  the  pull  on 
the  uterus;  and  v.v.,  the  vesicovaginal  fascia  of  Webster. 

position  whuii  the  traction  ceases.  The  sup- 
porting power  and  elasticity  of  the  cardinal 
ligaments  arc  in  this  way  amply  demon- 
strated. 

Ulcrosacral  ligaments  (Fig.  i).  If  all  the 
structures  attached  to  the  uterus  except  the 
uterosacral  ligaments  be  cut  away,  the  uterus 
sags  back  toward  the  sacrum,  because  their 
antagonist,  the  vesicovaginal  fascia,  no  longer 
acts.  When  traction  is  then  exerted  on  the 
cervix,  the  uterosacral  ligaments  arc  found 
to  exercise  no  little  resistance,  although  noth- 
ing like  that  of  the  cardinals  under  corre- 
sponding conditions.  In  the  erect  posture  the 
uterosacral  ligaments  would  appear,  from  the 
direction  of  their  action,  to  assist  in  holding 
up  the  uterus,  my  personal  view  being  that 
one  of  their  fimctions  is  to  reinforce  the 
cardinals.  Bearing  on  this  is  the  fact  that  in 
lesser  degrees  of  uterine  prolapse  curtailment 
of  the  overstretched  uterosacrals,  with  rem- 
edying of  retroversion,  often  cures  the  pro- 
lapse. Here  the  curtailed  uterosacral  liga- 
ments hold  up  the  uterus,  and  by  giving  the 
cardinals  physiological  rest  encourage  their 
contraction. 

Vesicovaginal  fascia  of  Webster  (utero- 
pubic  ligaments  of  Schaffer  and  others).   The 


Fig.  2.  Vertical  section  of  the  pelvis  illustrating  the 
relations  between  the  cardinal  ligaments  and  |)elvic  dia- 
l)hragm.  ii.  Uterus;  v.  vagina^;  h,  bladder;  p.  i..  pars  interna 
of  the  cardinal  ligament;  p.  c,  pars  externa;  v.  b..  vesical 
band;  s.  s.,  fibrous  strands  passing  up  over  the  external 
iliac  vessels.  With  intra-abdominal  strain  the  levatores 
ani  contract,  and  tighten  up  the  pelvic  fascia;  this  gives 
the  cardinal  ligaments  a  firm  base  to  work  from  when  they 
contract  to  prevent  the  uterus  being  driven  downward; 
the  upward  pressure  of  the  contracted  pelvic  <liaphragm 
resists  the  downward  piessurc  of  the  uterus  and  bladder. 
(Semidiagrammatic.) 

uterosacral  ligaments  in  contracting  act  as 
tensors  of  the  vesicovaginal  fascia  and  anterior 
vaginal  wall;  to  this  extent  they  play  a  part 
in  supporting  the  bladder.  With  intra- 
abdominal strain  in  the  erect  posture  the 
body  of  the  uterus  is  driven  down  on  to  the 
bladder.  As  a  response  the  action  of  the  utero- 
sacral ligaments  tightens  up  the  vesicovaginal 
fascia  and  anterior  vaginal  wall  to  resist  the 
downward  pressure  of  the  uterus. 

The  round  ligaments,  by  keeping  the  uterus 
anteverted,  place  it  in  the  most  favorable 
position  for  resisting  intra-abdominal  strain. 

(IKNESIS 

A  complete  understanding  of  the  anatomy 
and  histology  of  the  cardinal  ligaments  is  con- 
sistent only  with  a  correct  appreciation  of  their 
genesis.  From  a  study  of  the  foetus  and  of 
the  cardinal  ligaments  in"  the  adult  I  came  to 
certain  conclusions  in  igi6,  which  will  now 
be  outlined. 

In  an  early  stage  of  dexclopmcnt  there  is 
adhesion  between  the  jK-lvic  fascia  (and 
posterolateral  wall  of  the  bladder)  on  the 
one  side,  and  the  embrvonal  uterus  about  the 
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Fig.  3.  The  uterovesical  pouch  has  been  freely  opened 
up,  and  the  bladder  turned  down  from  the  uterus  and 
vagina,  nt.,  Uterus;  i',  vagina;  b,  bladder;  ».,  ureter; 
p.  !.,  pars  interna  of  the  cardinal  ligament;  p.  c,  pars 
externa  of  the  cardinal  ligament;  v.  b.,  vesical  band.  (From 
dissection  made  at  the  Jlelbourne  Hospital,  llarch  i, 
1021.) 

level  of  the  future  internal  os  (and  the  lateral 
vaginal  fornix)  on  the  other  side.  With  retreat 
outward  and  general  enlargement  of  the  pelvic 
wall,  the  areas  of  least  resistance  in  the  ad- 
herent parts  are  drawn  out  into  strands 
(muscular,  fibrous,  or  mixed).  The  net  result 
is  the  formation  of  a  structure  of  a  definite 
anatomical  type  extending  from  the  side  of 
the  uterus  and  lateral  vaginal  fornix  outward 
to  the  lateral  pelvic  wall,  the  inner  segment 
(pars  interna)  being  a  definite  fibromuscular 
band,  and  the  outer  segment  (pars  externa) 
consisting  largely  of  fibrous  strands  spread 
out  radiatingly.  This  structure  is  what  is 
referred  to  when  I  speak  of  the  "cardinal 
ligaments"  (Fig.  2).  I  have  adopted  this 
term  purely  because  of  my  conviction  that 
these  ligaments  are  the  cardinal  element 
holding  the  uterus  in  the  pelvis. 

The  uterosacral  ligaments  will,  I  believe, 
be  found  to  have  a  similar  genesis,  the  pres- 
ence of  the  rectum  doubtless  playing  an  im- 
portant part  in  leading  to  the  development  of 
two  ligaments.  The  uterosacral  ligament  is 
commonly  described  as  a  cord-like  structure, 
but  I  regard  this  cord  as  the  free  edge  of  a 
flattened  fibromuscular  band. 


Fig.  4.  The  uterovesical  pouch  has  been  opened  up  to 
expose  and  isolate  the  surgical  segment  (pars  interna)  of 
the  cardinal  ligament  in  the  operation  of  looping  the 
cardinal  ligament.  The  forefinger  is  behind  the  right 
segment,  and  an  aneurism  needle  is  passed  under  the  left 
segment. 

.•\NATOMY 

A  rational  surgery  of  the  cardinal  ligaments 
is  possible  only  by  an  accurate  knowledge  of 
their  anatomy.  Prior  to  my  investigations, 
no  such  accurate  knowledge  had,  so  far  as  I 
know,  been  attained.  Bearing  on  this,  are  the 
statements  of  authorities  already  quoted,  and, 
as  still  further  bearing  on  it,  is  the  report 
in  the  British  Medical  Journal  of  a  discussion 
on  the  "Supports  of  the  Uterus"  introduced 
by  Professor  Hastings  Tweedy  at  the  Royal 
Academy  of  Medicine  in  Ireland  on  the  14th 
of  February,  1919.  Professor  Tweedy  stated 
that  "The  uterus  owed  its  stability  to  fibro- 
muscular bands,  radiating  in  every  direction 
from  the  muscles  surrounding  the  os  internum 
....  They  acted  as  true  tendons."  Pro- 
fessor A.  F.  Dixon  said  the  support  of  the 
uterus  "was  mainly  applied  at  the  lateral 
aspect  of  the  cervix  and  at  the  lateral  aspect 
of  the  vagina.  Here  the  subperitoneal  tissue 
was  packed  with  smooth  muscle  and  con- 
nective-tissue fibers,  radiating  outward  along 
the  vessels  and  nerves  which  abounded  in 
that  region.  The  dense  mass  was  continuous 
with  the  muscle  wall  of  the  cervix  and  the 
vaginal  fornix,  and  not  merely  adherent  to 
these  structures;  in  front  of   these,  it  was 
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continuous  with  the  muscular  wall  of  the 
lateral  angle  of  the  bladder,  and  formed 
the  ureteral  sheath." 

The  anatomy  of  the  cardinal  ligaments 
just  quoted  represents  some  advance  on  that 
of  the  pioneers,  but  is  hardly  definite  enough 
to  have  any  practical  value  for  the  operating 
surgeon.  The  results  of  my  own  investiga- 
tions will  now  be  described  (Fig.  3). 

The  cardinal  ligament  arises  by  three  more 
or  less  well-defined  fibromuscular  heads,  seen 
in  perfection  at  full-time  pregnancy  (Fig.  3). 
The  median  head  corresponds  to  the  con- 
tinuation inward  of  the  transverse  part  of 
the  uterine  artery,  and  is  given  off  from  the 
side  of  the  uterus  at  about  the  level  of  the 
internal  os;  the  superior  head  arises  imme- 
diately abo\-e  the  median  head,  the  ascending 
part  of  the  uterine  artery  curling  up  over  its 
anterior  surface;  while  the  inferior  head  arises 
from  the  lateral  vaginal  fornix.  These  heads 
converge  to  form  a  strong  fibromuscular 
band  passing  outward  on  the  posterior  layer 
of  the  broad  ligament.  At  its  outer  end, 
toward  the  origin  of  the  uterine  artery,  this 
inner  or  surgical  segment  (pars  interna)  of 
the  cardinal  ligament  spreads  out  radiatingiy 
into  fibrous  strands  (pars  externa)  passing 
through  the  lateral  pelvic  cellular  tissue,  and 
inserted  mainly  into  the  pelvic  fascia.  These 
fibrous  strands  are  reinforced  by  thin  sheet- 
ings of  condensed  connective  tissue  extending 
across  the  spaces  between  the  strands  and 
connecting  the  strands  together. 

From  the  inferior  margin  of  the  body  of  the 
surgical  segment  a  strong  broad  fibromuscular 
band  is  given  off  to  the  posterolateral  aspect 
of  the  bladder  in  a  position  corresponding 
with  the  ureter. 

The  surgical  segment  (pars  interna)  of  the 
cardinal  ligament  has  posteriorly  the  poste- 
rior layer  of  the  broad  ligament,  to  which 
it  is  adherent;  anteriorly  is  the  posterior  wall 
of  the  bladder.  The  transverse  part  of  the 
uterine  artery  passes  inward  on  the  anterior 
-surface  of  the  body  of  the  ligament,  and 
then  curls  upward  over  the  face  of  the 
superior  head.  The  upper  free  margin  of  the 
surgical  segment  slopes  downward  and  out- 
ward, while  the  lower  margin  is  in  relation 
with  the  ]K)sterior  surface  of  the  bladder.    The 


ureter  dips  forward  from  the  posterior  layer  of 
the  broad  ligament  to  pass  beneath  the  outer 
end  of  the  surgical  segment,  and  then  swings 
into  the  bladder. 

SURGERY 

The  foregoing  investigations  have  per- 
mitted me  to  work  out  a  scientific  operation 
for  uterine  prolapse,  as  well  as  to  render  the 
operations  of  hysterectomy  and  parametric 
ureterotomy  simple  and  safe. 

Looping  the  cardinal  ligaments.  At  the 
Australasian  Medical  Congress,  of  1914,  I 
described  my  operation  of  "Looping  the 
Cardinal  Ligaments  "  in  uterine  prolapse.  The 
anatomical  portion  of  the  paper  was  illus- 
trated by  a  beautifully  dissected  specimen 
made  under  my  direction  in  the  Melborune 
Hospital  by  Dr.  C.  Kellaway,  who  later  was 
acting  Professor  of  Anatomy  in  the  Adelaide 
University,  while  the  operation  was  illustrated 
by  5  successful  cases.  The  first  case  was 
operated  on  July  9,  1913,  and  remains  cured 
in  the  presence  of  an  active  life. 

The  operation  is  carried  out  through  an 
abdominal  incision,  the  utero-vesical  pouch 
being  freely  opened  up,  and  the  bladder 
turned  down  from  the  uterus  and  vagina. 
The  upper  free  margin  of  the  surgical  seg- 
ment of  the  cardinal  ligament  is  then  defined, 
and  the  ligament  bluntly  dissected  from  the 
posterior  layer  of  the  brt)ad  ligament  (Fig.  4). 
The  uterine  artery  is  now  seen  coursing  along 
the  anterior  surface  of  the  ligament,  while 
the  ureter  may  be  seen  and  felt  without 
difficulty.  A  threaded  curved  pedicle  needle 
is  passed  under  the  lower  margin  of  the  liga- 
ment, a  loop  of  the  ligament  drawn  forward 
by  the  thread,  and  the  base  of  the  loop  sewn 
down  to  the  lateral  aspect  of  the  uterus. 

For  associated  retroversion  I  graft  on  my 
operation  of  "Restoration  of  the  Round 
Ligaments":  the  anterior  layer  of  the  broad 
ligament  is  split  parallel  to  the  round  liga- 
ment, and  the  ojiening  closed  with  a  purse- 
string,  thereby  bringing  about  immediate 
contraction  of  the  round  ligaments.  The  free 
ends  of  these  purse-strings  arc  used  to  close 
the  original  opening  in  the  uterovesical  pouch. 
The  uterosacral  ligaments  are  then  curtailed, 
while  a  torn  pelvic  diaphragm  should  be 
re]iaired. 
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Hysterectomy.  The  crux  of  the  operation  is 
the  exposure  and  isolation  of  the  surgical 
segments  of  the  cardinal  ligaments,  as 
described.  They  are  caught  in  clamps  to 
control  the  uterine  arteries,  and  the  broad 
ligaments  are  clamped  to  control  the  ovarian 
and  round  ligament  arteries.  The  cardinal 
ligaments  and  broad  ligaments  are  divided 
internal  to  the  forceps,  Douglas'  pouch 
opened  up,  the  uterosacrals  divided,  and  the 
vagina  cut  across.  The  stumps  on  each  side 
are  secured  by  a  continuous  ligature,  the  free 
ends  being  used  to  close  the  rectovesical  gap. 
The  actual  hysterectomy  reciuires  only  four 
forceps  and  two  ligatures. 

Parametric  ureterotomy.  The  surgical  seg- 
ment of  the  cardinal  ligament  is  exposed, 
and,  if  necessary,  isolated.  A  stone  in  the 
ureter  may  then  be  extracted,  a  stab  incision 
for  drainage  made  into  the  vagina,  and  the 
uterovesical  opening  very  carefully  closed. 


CONCLUSIONS 

The  facts  submitted  in  this  article,  and  the 
results  obtained  in  uterine  prolapse  by  oper- 
ative treatment  based  on  those  facts  justify 
me,  I  believe,  in  claiming  that  the  opening 
propositions  in  regard  to  the  supports  of  the 
uterus  must  stand  as  a  satisfactory  guide  in 
surgical  practice,  while  at  the  same  time 
representing  the  solution  of  an  important 
problem.  , 

Kor  the  photosraphs  of  mv  drawings  I  have  lo  ihank 
Dr.  Barker,  Chief  Resident  'Medical  Officer,  Perth  Hos- 
pital. 
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VON  RECKLINGHAUSEN,  in  1896, 
advanced  the  theory  that  adenomyo- 
mata  of  the  fallopian  tube  originate  in 
the  wolffian  body,  since  in  27  cases  the  histo- 
logical picture  resembled  that  of  the  primodial 
kidney.  In  only  two  instances  could  he  trace 
any  relation  of  the  adenomyoma  to  the  mu- 
cosa of  the  tube.  The  first  case  he  explained 
as  due  to  a  rupture  of  the  gland  into  the  tube 
lumen;  and  the  second,  as  a  continuation  of 
a  union  between  a  wolffian  duct  and  a 
muellerian  duct.  His  hypothesis  completely 
overthrew  the  generally  accepted  opinion  of 
the  muellerian  duct  origin  of  tubal  adenomy- 
oma. 

Kossmann,  in  1897,  demonstrated  that  the 
tube  could  supply  gland  elements,  and  that  in 
a  small  number  of  cases  he  found  the  glandu- 
lar inclusions  in  tubal  adenomyoma  derived 
from  accessory  tubes.  He,  therefore,  ad- 
vanced the  hypothesis  that  these  adenomyo- 
mata  arise  from  the  accessory  muellerian 
ducts. 


Chiari,  in  1887,  concluded  that  6  of  760 
specimens  with  tubal  swellings  which  he 
examined  postmortem  were  not  tumors  in  the 
strictest  sense  of  the  term,  but  in  reality 
products  due  to  a  chronic  catarrh  of  the 
genital  system.  In  one  tube  he  saw  signs  of 
a  recent  inflammation,  from  which  he  con- 
cluded that  the  inflammatory  condition  in  the 
remaining  five  had  subsided. 

Von  Franque,  in  igoo,  showed  that  the 
epithelial  structures  of  the  tubal  adenomyo- 
mata  are  derived  from  mature  mucous  mem- 
brane by  a  process  of  inflammation.  He 
found  adenomyomata  in  cases  of  partially 
healed  tuberculous  salpingitis,  and  in  cases 
showing  chronic  inflammation  of  the  tube 
wall.  Likewise  Meyer,  in  1903,  found  similar 
processes  of  inflammation  in  cases  of  tubal 
adenomyoma.  Many  of  his  cases  were  asso- 
ciated with  tuberculous  and  gonorrhoeal  sal- 
pingitis, hydrosalpinx,  and  ovarian  diseases. 

Maresch,  in  1908,  investigated  the  origin  of 
what  he  termed  salpingitis  isthmica  nodosa,  or 
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adenomyomatous  structures  in  the  tubal  angle. 
He  relied  on  a  large  number  of  serial  sections 
and  also  used  the  method  of  injecting  the 
tubes.  He  was  able  by  these  methods  to 
trace  the  origin  of  the  adenomatous  structures 
from  mature  tubal  epithelium.  In  some  tubes 
which  showed  an  extensive  glandular  infiltra- 
tion of  the  tube  wall  he  was  able  to  trace  only 
one  point  of  origin  from  the  tubal  mucosa. 
This  explains  why  in  a  certain  percentage  of 
tubal  adenomyomata  no  origin  can  be  de- 
termined. 

CuUen,  in  u)o8.  was  al)le  to  trace  the  origin 
of  adenomyomata  of  the  uterus  from  mature 
uterine  endometrium  in  practically  every  case 
he  had  studied,  showing  that  a  wolffian  or 
mucUerian  duct  could  not  be  the  origin  of 
uterine  adenomyomata. 

From  the  findings  of  these  later  authors  it 
seems  strange  thai  the  hypotheses  of  von 
Recklinghausen  and  Kossmann  gained  such  a 
foothold  that  even  at  the  present  time  thay 
are  incorporated  in  some  textbooks. 

The  twenty-three  cases  of  adenomyoma  of 
the  fallopian  tube  herewith  reported  were 
found  at  operations  in  the  Mayo  Clinic 
between  January,  1910,  and  July,  ig2o. 
During  this  time  4,180  fibromyomatous 
uteri  were  removed,  of  which  332   (7.9  per 


cent)  contained  adenomyomata.  This  per- 
centage is  somewhat  higher  than  that  of 
Cullen's  in  igoS  (5.7  per  cent)  and  of  Mac- 
Carty  and  Blackman  in  1919  (6.43  per  cent). 
The  increase  is  due  no  doubt  to  the  added 
interest  aroused  by  these  writers  on  the 
subject.  Twenty-three  (6.92  per  cent)  of  the 
332  uteri  contained  tubal  adenomyomata. 
In  14  (60.8  per  cent)  of  the  23  we  were  able  to 
trace  a  direct  origin  from  mature  tubal 
epithelium.  In  6  cases,  adenomyomata  and 
tuberculous  salpingitis  were  associated.  In 
these  the  tuberculous  granulation  tissue  in  the 
tube  lumen  could  be  traced  in  to  the  tube  wall 
surrounding  the  adenomatous  structures.  In 
three  cases  no  direct  continuation  from  the 
tubal  mucosa  could  be  demonstrated,  but 
serial  sections  through  the  entire  tube  on  the 
uterine  side  showed  the  absence  of  any  gland 
structure.  From  this  we  conclude  that  the 
origin  is  most  probably  from  the  tubal  mucosa, 
but  due  to  the  inadequacy  of  our  methods  of 
sectioning  no  direct  point  of  origin  from  the 
tubal  mucosa  could  be  found.  These  latter 
cases  are  perhaps  similar  to  those  reported  by 
Maresch  who  by  means  of  very  careful  injec- 
tion was  able  to  trace  but  one  point  of  origin 
from  the  tubal  mucosa  in  a  small  percentage 
of  his  cases. 
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Fig.  s.  Fig.  6.  Fig.  7. 

Fig.  2  (248153)  and  Fig.  3  (186669).    Gland  structure  Figs.  5,  6,  7.    (180378)    Pliotomicrographs  of  a  series  of 

of  an  adenomyoma  arising  from  mature  tubal  epithelium.      sections  showing,  a,  the  origin  of  an  adenomyoma  of  the 

Fig.  4.  (268280)  The  origin  of  a  tubal  adenomyoma  and  tube  from  the  epithelium  of  the  tube  lumen,  and,  6,  the 
an  associated  subacute  salpingitis.  invasion  of  the  tube  wall  (see  Figure  i). 


Of  the  23  cases  reported,  5  were  associated 
with  acute  salpingitis,  6  with  tuberculous 
salpingitis,  i  with  ha^matosalpinx,  i  with 
hydrosalpin.x,  i  with  ectopic  pregnancy,  and 
I  with  papillary  carcinoma  of  the  ovary.  One 
of  the  patients  with  acute  salpingitis  had  been 
treated  for  a  gonorrhceal  infection  6  years 
previously. 

All  the  specimens  which  were  examined 
showed  some  evidence  of  an  inflammatory 
reaction,  from  a  moderate  lymphocytic  infil- 
tration in  some  part  of  the  tube  to  an  acute 
purulent  salpingitis.  Other  signs  of  pelvic 
inflammation,  such  as  cystic  ovaries,   tarry 


cysts,  and  pelvic  adhesions,  were  found  in  the 
remainder  of  the  cases. 

Grossly,  these  tumors  are  situated  in  the 
proximal  end  of  the  tube  and  isthmus,  and 
appear  as  small  sweUings  varying  from  a 
slight,  scarcely  noticeable,  thickening  of  the 
wall  of  the  tube,  to  a  mass  i  centimeter  to  2 
centimeters  in  diameter  (Fig.  i).  The  proc- 
ess, as  a  rule,  is  circumscribed,  though  in  one 
case  it  extended  through  the  entire  length  of 
the  tube. 

The  cut  surface  is  fibrous  and  gray  with  here 
and  there  small  glistening  areas  which  micro- 
scopically are  gland  spaces.    The  areas  of  old 
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Fig.  8.  (310572)  Adenomyoma  of  the  tube  with  an  asso- 
ciated acute  salpingitis.  The  gland  structure,  a.  is  break- 
ing away  from  the  tube  lumen,  b,  carrying  with  it  muscle 
libers  from  the  inner  longitudinal  muscle. 

Fig.  g.  (310572)  .Xdenomyoma  of  the  tube  associated 
with  an  acute  salpingitis,  showing  tube  lumen,  1;,  with  a 
hyperplastic  cellular  mantle  confluent  with  that  surround- 


ha'morrhagc  that  arc  frequently  noted  in 
uterine  adcnomyomata  are  not  seen. 

Twelve  (52.1  per  cent)  of  the  adenomyo- 
mata  were  bilateral,  7  (,^0.4  per  cent)  were  on 
the  rif^ht  side,  and  4  ( 1 7.4  per  cent)  on  the  left. 

Ilistologicaliy  the  fjlandular  structures  of 
tubal  adcnomyomata  are  immediately  sur- 
rounded by  smooth  muscle  libers  (Figs.  2  to 
12).  The  cellular  mantle,  so  common  in 
uterine  adcnomyomata,  is  either  absent  en- 
tirely or  only  very  thin.  This  may  be  due  to 
the  fact  that  the  tubal  adcnomyomata  arise 
in  the  jiroximal  end  of  the  tube  where  the  tul)c 
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ing  the  adenomatous  structure,  b.  This  is  a  section  of  a 
series  taken  adjacent  to  section  shown  in  Figure  8. 

Fig.  10.  (1030S2)  Adenomyoma  of  tube  associated  with 
tuberculosis. 

F'ig.  II.  (73421)  .\denomyoma  of  tube  associated  with 
tuberculosis. 

Fig,  12.  (73421)  Adenomyoma  of  tube  and  a  tuberculous 
salpingitis  in  other  portions  of  the  tube  (see  Figure  n). 

lumen  is  closely  surrounded  by  smooth 
muscle. 

The  average  age  of  our  patients  was  37 'j 
years,  the  eldest  64  and  the  youngest  17 
years.  A  liistory  of  previous  pelvic  infection 
was  noted  in  34.7  per  cent  of  the  cases. 
I'.ighteen  (78.25  per  cent)  of  these  patients 
had  never  given  birth  to  living  children  and 
15  (65.2  per  cent)  had  never  been  pregnant. 
Of  the  5  patients  who  had  living  children,  2 
had  been  pregnant  23  and  24  years  previously 
and  one,  aged  50,  had  in  association  with  the 
adenomyoma   a   jiapillary  carcinoma  of   the 
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ovary  which  had  transplanted  itseU'  into  the 
tube.  Only  2  patients  of  the  23,  therefore, 
aged  2g  and  32  years,  apparently  have  had 
normal  pregnancies. 

Ninety-one  and  three-tenths  per  cent  of  the 
patients  gave  a  history  of  abdominal  pain  and 
43.4  per  cent  complained  of  a  vaginal  dis- 
charge. The  average  duration  of  symptoms 
was  31.3  months.  No  other  definite  clinical 
symptoms  were  noted. 

CONCLUSIONS 

1.  The  term  "tuljal  adenomyoma"  is  a 
correctly  appUed  term  to  adenomyomata 
arising  in  the  tube,  since  the  origin  of  the 
glandular  portion  is  from  the  mature  epithe- 
lium of  the  tube. 

2.  The  hypotheses  of  the  origin  of  tubal 
adenomyomata  from  the  wolffian  and  mueller- 
ian  ducts  are  untenable. 

3.  Tubal  adenomyomata  are  in  every  case 
associated  with  an  inflammatory  condition 
and  most  probably  are  end  products  of  the 
process  of  inflammation. 

4.  Some  relation  exists  between  sterility 
and  the  presence  of  adenomyomata  of  the 
fallopian  tube. 

5.  There  are  some  slight  histological  dif- 
ferences between  tubal  adenomyomata  and 
those  ccnnmonlv  found  in  the  uterus,  but  this 


difference  is  most  probably  due  to  the  place 
of  origin  and  subsequent  development  and 
not  to  the  etiological  factor. 
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SUCCESSFUL  END-TO-END  SUTURE  OF  THE  COMMON  CAROTID 
ARTERY  IN  MAN 

By  HARRV  G.  SLOAX,  M.D.,  F.A.C.S.,  Cleveland 


SUTURE  of  the  common  carotid  artery 
appears  to  have  been  one  of  the  rarest 
of  operations  since,  in  a  careful  study  of 
the  literature,  the  author  has  been  able  to  find 
but  eight  cases,  each  occasioned  by  an 
aneurism.  Dr.  V.  Parczewski  (i)  records  a 
case  of  arteriovenous  aneurism  of  the  common 
carotid  in  a  man  of  21  in  which  the  vessel  was 
closed  by  a  circular  suture  after  the  removal 
of  about  2]/>  centimeters.  No  neurological 
symptoms  followed.  He  states  that  a  careful 
study  of  the  literature  has  led  him  to  believe 
that  this  is  the  first  case  of  its  kind  recorded. 

H.  von  Haberer  (2)  reports  one  case  of 
lateral  suture  of  the  common  carotid  for 
aneurism  out  of  a  total  of  42  operations 
for  aneurism,  and  4  cases  of  circular  suture 
for  aneuri.sm  following  war  wounds. 

lever  (3)  records  a  case  of  traumatic  aneu- 
rism involving  both  the  artery  and  the  vein  in 
which  a  resection  of  3  centimeters  of  the  com- 
mon carotid  was  made.  The  age  of  the  patient 
is  not  staled.  "During  the  operation  the 
common  carotid  was  closed  for  i  hour. 
Paralysis  of  the  opposite  leg  cleared  up  the 
same  evening,  whereas  the  paralysis  of  the 
arm  on  the  same  side  took  4  weeks  to  dis- 


Fig.  1.  Ends  of  the  artery  have  been  stripped  of  ad- 
ventitious tissue  and  arc  ready  for  the  placing  of  guy 
sutures. 


appear."  The  author  e.xjilains  this  difierence 
as  due  to  the  inverted  localization  in  the 
cortex,  the  motor  centers  for  the  foot  and 
leg  being  nearer  the  mid-line  of  the  cerebrum 
than  the  arm  center,  so  that  the  former 
derived  some  collateral  circulation  from  the 
opposite  hemisphere. 

Dr.  W.  Denk  (4)  reports  a  case  of  aneurism 
of  the  left  common  carotid  in  a  soldier  of  20 
years,  in  whom  he  united  the  vessel  by  a  cir- 
cular suture  after  the  removal  of  2  centi- 
meters. This  case  is  of  especial  interest  as  it  is 
the  only  one  of  the  eight  reported  cases  in 
which  the  presence  and  continuance  of 
pulsation  in  the  temporal  artery  on  the  side 
of  the  resection  was  noted. 

E.xperimental  findings  have  shown  that  the 
recovery  rate  after  ligation  of  the  common 
carotid  is  33  per  cent.  It  follows,  therefore, 
that  survival  does  not  necessarily  prove  that 
the  carotid  is  patent  after  circular  suture, 
especially  in  young  patients,  unless  the 
temporal  pulse  is  demonstrated. 

Our  patient,  aged  56,  presented  himself  in  July. 
TQ20.  with  a  recurrent  carcinoma  of  the  lower  lip  and 
neck.  The  primary  lesion  was  a  squamous-cell  car- 
cinoma of  the  left  lower  lip  which  had  been  operated 
on  elsewhere.  Three  months  before.  Dr.  Crile  had 
excised  the  gland-bearing  area  of  the  left  side  of  the 
neck  and  the  lower  triangle  of  the  right  side,  the 
latter  e,\cision  necessitating  the  resection  of  1.5 
centimeters  of  the  internal  jugular  vein  on  account 
of  the  invasion  of  its  wall  by  the  new-growth,  extend- 
ing from  an  infected  gland  at  the  junction  of  its 
middle  and  lower  thirds. 

The  plan  of  the  final  operation  was  to  clean  out 
the  superior  triangle  on  the  right  side  as  there  was 
an  enlarged  gland  just  at  the  angle  of  the  jaw. 
During  the  sharp  knife  dissection  in  the  deep  planes 
of  the  neck,  where  the  previous  excision  of  the 
inferior  jugular  vein  had  occurred,  we  nicked  the 
common'  carotid  as  it  lay  in  a  mass  of  scar  tissue. 
In  the  attempt  to  catch  the  supposed  spurter.  the 
carotid  was  caught  with  a  ha-niostat  which  imme- 
diately cut  through  the  sclerosed  vessel  walls. 
Before  the  bleeding  was  controlled  by  finger  com- 
pression above  and  below  the  bleeding,  the  vessel 
wall  was  badh-  damaged  by  hxniostats  for  about 
three-fourths  of  a  centimeter,  the  damaged  portion 
encroaching  on  about  half  of  its  circumference. 
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Fig.  2.    Method  of  circular  suture. 

Fig.  3.    Suture  line  completed. 


We  fully  appreciated  the  danger  to  life  at 
this  age  if  the  common  carotid  were  ligated. 
Twelve  years  previously  I  had  helped  Dr. 
Crile  in  the  excision  of  the  left  external  and 
internal  common  carotids  in  a  man  of  28  who 
was  suffering  from  an  endothelioma  of  the 
common  carotid  gland,  which  had  invaded 
the  vessel  walls.  Following  the  operation  he 
was  delirious  for  3  days.  His  right  leg  was 
weak  and  dragged  for  5  weeks,  but  ultimately 
rcco\ered  its  full  strength.  Clinical  experi- 
ence has  taught  that  the  older  the  patient, 
the  greater  the  danger  from  ligation  of  the 
common  carotid  artery  because  of  the  greater 
difficulty  in  maintaining  efficient  collateral 
circulation  through  the  more  rigid  vessels. 

In  regard  to  the  repair  of  the  vessel,  we 
have  found  it  easier  to  do  an  end-to-end 
anastomosis  than  to  make  a  lateral  repair  of 
the  vessel  wall.  Moreover,  in  this  instance  a 
lateral  repair  of  the  vessel  wall  would  cut 
down  the  blood  supply  to  that  side  of  the 
brain  by  probably  two-thirds.  In  addition 
there  is  evidence  that  a  thrombus  will  more 
probably  be  formed  distal  to  a  lateral  suture 
of  a  blood  vessel.  This  is  because  of  the 
greater  opportunity  for  stasis  in  the  peripheral 
back  eddy  of  the  blood  stream  just  after  it 
[jasses  a  constricted  point  in  the  vessel  lumen. 
We,  therefore,  decided  to  excise  the  damaged 
area  of  the  vessel  and  make  an  end-to-end 
anastomosis.  After  making  an  ample  exposure 
of  the  artery,  we  clamped  off  the  vessel 
]>roximally  and  distally  to  the  rent  with 
carotid  clamps  which  had  their  jaws  protected 


with  rubber  tubing.  The  damaged  area  of  the 
vessel,  8  millimeters  in  length,  was  excised; 
and  the  loose  tissue  was  cleaned  off  from  the 
cut  ends  (Fig.  i).  In  order  to  approximate 
the  divided  artery  without  tension,  we 
raised  the  patient's  head  on  a  small  pillow 
and  then  rotated  it  on  the  longitudinal  axis 
of  the  body,  fifteen  degrees  away  from  the 
side  on  which  we  were  operating.  In  other 
words  we  turned  the  man's  face  toward  his 
left,  and  at  the  same  time  approximated  the 
head  and  right  shoulder.  The  patient  had  a 
rather  heavy  neck  so  it  was  difficult  to  get 
sufficient  room  in  which  to  work  as  we  had  to 
make  our  suture  in  the  vessel  only  about  4 
centimeters  above  the  clavicle.  However,  by 
using  a  mosquito  htemostat  for  a  needle 
holder,  we  succeeded  in  placing  the  sutures. 
We   employed    Carrel's    original   method    of 


liy.  4.    I'alient  after  operation. 
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Fif;.  5.    Patient  five  months  alter  o|ieralion. 


suture,  i.e.,  three  guy  sutures  through  all  the 
coats  of  the  vessel,  and  then  a  continuous 
over-and-over  suture,  joining  the  cut  ends  of 
the  vessel  (Fig.  2).  We  used  straight  No.  16 
needles  and  triple  000  linen,  split  twelve 
times.  Needles  and  sutures  were  well  lubri- 
cated with  vaseline.  The  appro.ximation  of  the 
cut  ends  of  the  vessel  was  made  by  traction 
on  the  successive  guy  sutures. 

On  account  of  the  proximity  to  the  cla- 
vicle and  the  shortening  of  the  blood  vessel, 
the  most  difficult  part  of  the  suturing  was  on 
the  posterior  aspect  of  the  vessel  between  the 
first  and  third  guy  sutures.  Moreover,  the 
vessel  wall  was  cjuite  sclerosed,  and  had  very 
little  elasticity.  The  patient  had  a  moderate 
degree  of  sclero.^is  of  his  large  vessel  and  at 
the  time  of  ojieration  his  blood  pressure  was 
156  millimeters  mercury  systolic,  and  100 
millimeters  mercury  diastolic.  It  was  possible 
to  peel  off  a  ring  from  the  cut  end  as  one 
would  uncurl  the  end  of  a  coiled  spring.  In 
removing  the  distal  carotid  clamp  when  the 
suture  line  was  finished,  we  found  two  places 
from  which  line  streams  of  blood  spurted. 
A  single  stitch  at  each  of  these  points  made 
an  absolutely  tight  suture  line  that  allowed 
no  leakage  whatever.  The  suture  line  was 
further  protected  by  pulling  the  deep  fascia 
over  it  and  stitching  it  in  place  (Fig.  3). 


After  the  repair  of  the  carotid  artery  was 
completed  we  proceeded  with  the  dissection 
of  the  neck.  The  gland-bearing  area  of  the 
superior  triangle  was  excised  01  bloc,  and  the 
skin  closed  with  clips.  During  the  operation, 
the  circulation  was  cut  otT  from  the  right  side 
of  the  brain  for  30  minutes;  but  on  completion 
of  the  operation,  we  were  able  to  feel  pulsation 
in  the  temporal  artery  on  the  side  of  the 
sutured  carotid.  The  second  day  after  the 
operation  the  pulsation  in  the  right  temporal 
artery  was  of  about  half  the  volume  of  that  of 
the  opposite  side.  However,  on  the  third  day, 
the  pulsation  on  the  two  sides  was  of  equal 
volume,  and  has  so  continued  ever  since. 
Recovery  from  anaesthesia  was  not  delayed, 
antl  at  no  time  since  the  oj^eration  have  there 
been  any  nervous  symptoms  or  any  abnormal 
response  in  the  deep  reflexes  of  the  opposite 
side  of  the  body,  nor  has  there  been  any 
change  in  mentality.  The  patient  made  an 
uninterrupted  convalescence  and  has  been  at 
work  for  the  last  two  months  (Fig.  4). 
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ABDOMINAL  PREGNANCY  WITH  LIVING  CHILD 

By  E.  C.  MOORE,  M.D.,  F.A.C.S.,  Los  Angeles,  Califorx\ia. 


THERE  are  many  cases  of  abdominal 
pregnancy  on  record  where  the  foetus 
has  been  found  either  dead  or  only 
a  few  months  old.  The  number  of  cases 
going  to  term  with  delivery  of  a  living  child 
are  much  less  numerous,  while  those  where  the 
mother  survived  and  the  child  lived  a  year  or 
more  are  exceedingly  rare. 

Kelly,  in  his  Operative  Gynecology,  1898, 
gives  a  table  of  77  cases  of  ectopic  viable 
foetus  delivered  under  coeliotomy  from  No- 
vember, 1809,  to  November,  1896.  Thirty-five 
of  these  infants  died  within  50  hours  of  birth 
and  only  7  are  recorded  as  having  lived  for 
one  year  or  more.  Probably  more  than  seven, 
however,  survived  because  the  data  on  this 
point  seem  to  be  incomplete. 

The  object  of  this  paper  is  to  put  our  case 
on  record,  and  to  mention  a  few  cases  which 
have  been  found  in  the  literature  where  it  is 
positively  certain  that  the  mother  survived 
and  the  child  lived  for  at  least  one  year. 

The  first  four  cases  have  been  taken  from 
Kelly's  table.  In  order  to  identify  these  cases 
the  operator's  name  is  given. 

1.  Treub.  Operation,  May  29,  1887.  Mother 
recovered.    Child  well  at  seven  and  one-half  years. 

2.  Olshausen.  Operation,  November  i,  1888. 
^lother  recovered.    Child  well  at  one  year. 

3.  George  Rein.  Operation,  February  4,  iSqo. 
ilother  recovered.    Child  living  in  1894. 

4.  M.  Price.  Operation,  October  23,  1892. 
Mother  recovered.     Child  well  in  1897. 

5.  Horsley  (4)  mentions  Lockett's  case  where  the 
mother  recovered  and  the  child  was  living  20  months 
after  operation. 

6.  J.  S.  Horsley  (4).  Operation,  December  13, 191 1. 
Child  found  among  the  intestines,  covered  only  by 
a  thin  membrane.  The  placenta  and  sac  had  a  dis- 
tinct pedicle  coming  from  the  left  broad  ligament. 
The  baby  was  a  well  formed  boy  weighing  6  pounds. 
Mother  and  child  were  both  well  more  than  a  year 
after  the  operation. 

Sittner  (7)  has  made  a  very  comprehensive 
survey  of  the  literature  on  this  subject  and 
has  collected  179  cases  of  extra-uterine  preg- 
nancy with  viable  foetus  delivered  by  coeliot- 
omy. He  has  written  three  articles  on  this 
subject,  in  the  first  one  of  which  he  collected 


121  reported  cases  taking  in  the  years  1813 
to  1900.  In  his  second  article  he  adds  15 
more  cases,  bringing  his  statistics  up  to  1902. 
His  third  article  comprises  43  additional  cases 
found  from  1902  to  April  19,  1906,  making 
in  all  1 79  cases.  Some  of  these  foetus  had  not 
gone  to  term,  but  there  were  122  which  were 
more  than  32  weeks  old.  Fifty-nine  of  them, 
or  48.3  per  cent  died,  within  4  weeks  of 
delivery,  showing  that  51  per  cent  of  these 
children  lived  more  than  i  month.  There  are 
eight  cases  among  those  last  collected  by  Sitt- 
ner which  conform  with  the  requirements  of 
this  paper.  Only  the  briefest  possible  refer- 
ence to  each  case  will  be  made  because  those 
who  are  especially  interested  can  easily  obtain 
Sittner's  original  article. 

7.  A.  Benckiser,  Karlsruhe.  Operation,  February. 
1890.  Mother  survived.  Child  (male)  living  in 
1906.    (Case  No.  11.) 

8.  .\.  Fischer,  Tiflis.  Operation,  October  4,  1902. 
Mother  survived.  Male  child  died  at  the  age  of  2 
3'ears.    (Case  No.  24.) 

9.  G.  Calderini,  Bologna.  Operation,  June  12, 
1903.  Mother  survived.  Child,  female,  living  in 
1906.    (Case  No.  27.) 

10.  H.  Schmit,  Linz.  Operation,  July  17,  1903. 
Mother  survived.  Male  child  living  in  1906.  (Case 
No.  28.) 

11.  R.  Chrobak,  Vienna.  Operation,  November 
17,  1903.  Mother  survived.  Female  child  living 
in  1906.     (Case  No.  ^2>-) 

12.  D.  Popofif,  St.  Petersburg.  Operation,  Sep- 
tember, 1904.  Mother  survived.  Male  child  died 
at  the  age  of  15  months  of  intestinal  catarrh.  (Case 
No.  35.) 

13.  Th.  Landau,  Berlin.  Operation,  ]March  20, 
1905.  Mother  survived.  This  child,  male,  was 
under  Sittner's  personal  observation  and  at  the  age 
of  2  years  was  reported  by  him  as  living  and  well. 
(Case  No.  39.) 

14.  J.  Jerie,  Prague.  Operation,  September  12. 
1905.  Mother  survived.  Female  child  reported  to 
be  living  on  November  27,  1906.  (Case  No.  42.) 

15.  F.  A.  Dorman's  (2)  case  operated  .'Vpril  25, 
1017,  within  I  week  of  term.  The  sac  was  found  to 
be  connected  with  the  right  broad  ligament.  Uterus 
was  the  size  of  a  3  months'  pregnancy,  contained 
four  fibroids,  and  had  a  large  pedunculated  fibroid 
attached  to  the  left  horn  and  a  small  one  to  the 
right  horn.  The  child  was  a  girl  weighing  6  pounds 
and  14  ounces.    The  mother  recovered. 
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lb.  F.  A.  Dorman's  second  case,  operated  upon 
November  17,  1917,  12  days  before  estimated  term. 
This  case,  like  the  preceding  one,  was  intraliga- 
mentous, the  attachment  being  to  the  left  broad 
ligament.  A  living  baby  girl  weighing  4  pounds  and 
II  ounces  was  delivered.  The  mother  recovered. 
In  a  letter  received  from  Dr.  Dorman,  dated 
November  2,  1920,  he  writes:  "Up  to  reports  of 
very  recent  date  both  of  the  ectopic  babies  reported 
by  me  were  in  excellent  health  and  developing  nor- 
mally." 

17.  N.L.Hood  (3).  Operation,  December22, 1909. 
A  living  girl  baby  weighing  7K  pounds  was  removed 
from  the  sac.  There  was  a  concavity  on  the  left 
side  of  the  child's  head  caused  from  resting  against 
the  vertebral  column.  The  sac  was  between  the 
layers  of  the  right  broad  ligament,  the  placenta 
lying  partly  on  its  anterior  wall  and  partly  on  the 
uterus.  The  mother  recovered,  but  had  to  have  a 
secondary  operation  for  a  sinus  which  extended  down 
into  the  pelvis.  This  closed  in  August,  1912.  The 
child  at  the  age  of  3  appeared  normal  in  every  way. 

18.  Horsley  (5)  in  his  second  article  mentions  the 
following  two  cases.  C.  Adjaroff's  case.  Mother 
and  child  perfectly  well  two  years  after  operation. 

19.  Potocki's  case.  Mother  recovered.  Child 
was  living  at  2)4  years  of  age,  but  was  deaf  and 
dumb. 

20.  Dubose's  case  mentioned  by  Lee  (6)  deserves 
especial  attention,  as  it  seems  safe  to  say  it  probably 
is  the  only  one  of  its  kind.  A  negress,  35  years  old, 
had  given  birth  to  an  apparently  full-term  baby. 
The  midwife  who  confined  her  recognized  the  pres- 
ence of  twins,  and  not  being  able  to  effect  a  delivery 
of  the  second  child,  sent  for  aid.  A  diagnosis  of 
abdominal  pregnancy  with  viable  foetus  was  made 
and  the  patient  operated  upon  the  next  day.  A 
large  right  ovarian  amniotic  sac  was  found  with 
pedicle  from  the  top  and  upper  posterior  surface  of 
the  right  broad  ligament.  This  was  ligated  and  the 
entire  sac  and  placenta  removed.  The  extra-uterine 
child  weighed  2  ounces  more  than  the  intra-uterine 
child.  The  convalescence  was  uneventful  and  the 
mother  and  both  children  were  normal  22  months 
later. 

The  history  of  my  case  is  as  follows  : 
The  patient,  Mrs.  N.,  29  years  of  age,  was  preg- 
nant for  the  first  time,  although  she  had  been  married 
for  more  than  5  years.  Her  last  menstruation  came 
on  March  12,  1915,  but  was  not  normal,  as  she 
flowed  only  i  day,  whereas  the  flow  usually  con- 
tinued about  5  days.  Shortly  after  this  she  began 
to  have  morning  nausea  and  enlargement  of  the 
breasts.  For  about  6  weeks  the  pregnancy  seemed 
to  progress  normally,  then  she  began  to  have  severe 
cramplikc  pains  in  the  lower  abdomen.  These  pains 
came  and  went  for  about  2  weeks,  when  early  one 
morning  she  was  seized  with  excruciating  pains  in  the 
lower  abdomen,  more  pronounced  on  the  right  side. 
She  felt  very  faint  and  had  to  vomit.  Her  attending 
physician  advised  an  operation  at  this  time.  She 
remained  in  bed  for  10  days,  occasionally  having  a 


great  deal  of  pain,  which  gradually  became  less 
severe.  Quite  frequently  between  the  second  and 
third  months  there  was  a  slight  bloody  vaginal  dis- 
charge. During  the  sixth  month  of  pregnancy  she 
had  very  little  pain,  but  from  that  time  on  she 
vomited  a  great  deal  and  the  foetal  movements 
caused  much  pain.  On  November  12,  1015,  her 
physician.  Dr.  Speicher,  decided  something  must 
be  done  to  relieve  her  and  asked  Dr.  M.  L.  Moore  to 
see  the  patient  in  consultation.  Upon  examination, 
the  position  of  the  child  seemed  abnormal,  the  cer- 
vix small  and  undilated,  so  an  abdominal  operation 
was  advised.  The  patient  would  not  consent  to 
this  until  November  27,  1915.  At  operation,  I 
found  the  omentum  and  small  intestine  adherent  to 
the  anterior  abdominal  wall,  which,  after  separating, 
showed  a  large  mass  covered  by  small  intestine  and 
omentum,  showing  recent  inflammation  and  covered 
with  lymph.  The  mass  had  the  appearance  of  a 
twisted  pedicle  cyst.  The  veins  in  the  omentum 
were  decidedly  enlarged.  The  uterus  was  about  the 
size  of  a  3  months'  pregnancy  and  was  pushed  to 
the  left  by  this  mass.  The  mass  was  attached  to  the 
posterior  surface  of  the  right  broad  ligament  and  to 
the  lateral  pelvic  wall  and  also  extended  up  toward 
the  liver,  being  attached  to  the  omentum  in  this 
region.  The  colon  was  free  from  any  attachment. 
The  cord  from  the  placenta  extended  to  the  left 
up  under  the  spleen  where  the  child  was  found  free 
among  the  intestines,  not  surrounded  by  any  sac. 
The  intestines  on  the  right  side  were  more  or  less 
adherent  to  one  another,  due  to  the  fact  that  the 
membranes  were  adherent  here  to  the  coils  of  intes- 
tine. Clamps  were  placed  on  the  broad  ligament  be- 
low the  attachment  of  the  placenta  and  the  entire 
broad  ligament  with  placenta  was  removed  en  mosse. 
The  child  was  a  girl  weighing  5  pounds  and  9 
ounces  and  had  no  deformities.  In  a  letter  received 
from  the  mother,  dated  November  12,  1920,  she 
states  that  both  she  and  her  little  daughter  are  well. 

This  makes  21  authentic  cases  and  un- 
doubtedly many  others  could  be  included  if 
it  were  possible  to  obtain  the  necessary 
information.  Cragin's  (i)  five  cases  illustrate 
this  point.  The  live  mothers  operated  upon 
by  him  made  good  recoveries.  Two  of  the 
infants  were  dead  at  the  time  of  operation 
and  the  remaining  three  left  the  hospital  in 
good  condition.  One  was  reported  normal 
at  the  age  of  5  months.  Because  of  Dr. 
Cragin',s  death  it  has  been  impossible  to  learn 
the  fate  of  these  three  cliildren. 
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THE  WEAK  SPOT  IN  AMERIC.\N  SURGERY' 

By  THOMAS  S.  CULLEN,  M.D.,  F.A.C.S.,  Baltimore 


^"^0  the  outside  world  the  members  of  a 
well  regulated  family  usually  present  an 
unbroken  front  amid  the  cares  and  tur- 
moil of  a  busy  life.  In  the  bosom  of  the  fam- 
ily, however,  all  reserve  is  removed,  and  the 
various  members  feel  themselves  free  to  dis- 
cuss one  another's  shortcomings  and  proffer 
suggestions  as  to  the  ways  by  which  better- 
ments may  be  made. 

As  members  of  the  College  of  Surgeons  we 
are  in  reality  members  of  a  large  surgical 
famih^  and  it  is  not  only  our  privilege  but  also 
our  duty  to  speak  out  freely  in  these  family 
gatherings,  and  to  suggest  means  whereby  the 
surgery  of  these  United  States  and  Canada 
may  be  improved. 

When  our  distinguished  colleague,  Dr. 
Franklin  H.  Martin,  who,  more  than  any 
other  man  has  been  instrumental  in  the  ad- 
vancement of  the  College  of  Surgeons,  asked 
me  to  speak  at  this  state  meeting  I  gladly 
consented,  and  in  casting  around  for  a  suit- 
able topic  one  subject  kept  continually  pre- 
senting itself — The  Weak  Spot  in  American 
Surf^cry. 

When  we  survey  the  surgical  field  and  see 
what  has  been  accomplished  in  abdominal 
surgery,  in  g}-necolog\%  in  the  surgery  of  the 
neck  and  recently  of  the  brain,  and  remember 
how  orthopedic  surgery  and  surgery  of  the 
nose  and  throat  have  advanced  we  are  natural- 
ly hlled  with  pride.  But  let  us  not  for  a 
moment  forget  that  the  advancement  along 
these  lines  has  in  large  measure  been  rendered 
possible  as  a  result  of  the  fundamental  labors 
of  Pasteur,  Lister,  Koch,  and  a  few  others. 
Had  it  not  been  for  the  epoch-making  dis- 
coveries of  these  men  our  remarkable  advances 
in  surgery  would  not  have  been  possible. 


Bacteriologists  have  not  only  shown  us  the 
way  but  have  also  in  large  measure  removed 
the  nightmare  of  tetanus  by  giving  us  a 
curative  antitoxin. 

SURGICAL   PATHOLOGY 

In  some  of  the  larger  hospitals  there  has 
been  a  very  close  co-operation  between  the 
surgeon  and  the  pathologist  for  the  last  25  or 
30  years.  In  these  hospitals  the  surgical 
cases  have  been  carefully  described,  the 
surgical  procedures  have  been  given  in  detail, 
the  material  removed  has  been  examined 
macroscopically  and  microscopically,  the  im- 
mediate and  after-results  have  been  recorded 
with  precision,  and  finally,  the  composite 
picture  of  the  given  surgical  disease  has  been 
followed  from  beginning  to  end.  In  other 
words,  the  sap  has  been  collected,  boiled  down, 
and  we  have  the  sugar.  The  results  of  long 
years  of  observation  and  study  have  been 
concentrated  into  definite  concrete  surgical 
facts. 

Those  of  you  who  have  had  the  pleasure  of 
being  in  the  sugar  bush  know  that  it  takes 
barrel  upon  barrel  of  sap  to  make  a  relatively 
small  amount  of  sugar.  It  has  taken  an 
infinite  amount  of  labor  and  many  observa- 
tions to  establish  a  few  certain  surgical  facts, 
facts  of  inestimable  value  not  only  to  the 
surgeon  but  also  to  the  patient. 

THE  ADVANTAGES  THE  SURGEON  HAS  OV'ER 
THE  P.4TH0L0G1ST 

The  surgeon,  when  he  opens  the  abdomen, 
sees  the  exact  relation  of  the  diseased  area  to 
the  surrounding  tissue.  On  the  other  hand, 
when  the  pathologist  receives  the  specimen 
this  setting  has  often  entirely  disappeared. 
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For  example  let  us  take  a  fallopian  tube  that 
has  been  converted  into  a  hydrosalpinx,  3 
centimeters  in  diameter,  and  that  is  adherent 
to  the  pelvic  floor.  While  the  tube  is  being 
loosened,  its  fimbriated  end  may  rupture  and 
the  fluid  escape.  Such  a  tube  when  it 
reaches  the  pathologist  may  not  be  much 
larger  than  a  normal  tube  and  apart  from  a 
few  adhesions  the  pathologist  finds  nothing 
wrong.  How  impossible  it  is  for  him  to  form 
an  adequate  idea  of  what  was  really  found  at 
the  time  of  operation. 

Again,  let  us  take  the  specimen  from  a 
chronic  appendicitis.  The  acute  inflammation 
has  subsided  and  at  operation  the  appendix  is 
normal  in  size  but  buried  in  adhesions.  And 
yet,  despite  the  fact  that  the  patient  has  been 
relieved  by  an  appendectomy,  the  pathologist 
may  find  little  or  nothing  to  indicate  why  it 
was  necessary  to  remove  the  appendage. 

Again,  the  manipulation  during  the  opera- 
tion may  totally  alter  the  form  and  relation  of 
the  structures  removed.  Let  us  take  a  case 
of  pelvic  inflammatory  disease  with  dense 
adhesions.  The  operator  sees  the  exact  rela- 
tion. If  a  bisection  has  been  done  and  each 
half  of  the  uterus  has  been  removed  separately 
and  then  the  tubes  and  ovaries  tied  off  on  each 
side,  the  pathologist  receives  four  pieces  of 
tissue  which  are  with  difficulty  replaced  in 
their  normal  relation. 

Those  of  you  who  have  used  the  binocular 
micro.scope  have  noted  how  graphically  the 
three  dimensions  are  brought  out.  With  two 
eye-pieces  you  focus  down  on  the  one  object. 
Now  let  us  suppose  that  the  surgeon  looks 
through  one  eye-piece,  and  the  pathologist 
through  the  other,  neither  can  possibly  get 
the  full  value  of  the  picture.  Metajjhorically 
speaking,  if  the  surgeon  wishes  to  get  an  ade- 
quate picture  he  must  use  both  the  eye-pieces 
• — in  plain  English  he  must  be  not  only  a  sur- 
geon but  also  a  good  pathologist. 

VVH.\T  A  KNOWLEDGE  OF  P.VTHOLOGY  ME.ANS 
TO  THE  SURGEON 

Frequently  the  surgeon  on  opening  the 
abdomen  is  in  a  quandary  as  to  what  he  should 
do  next.  He  sees  one  or  more  suspicious 
areas  and  says  to  himself:  "If  I  only  knew 
exactlv  what  these  areas  were  I  would  go 


ahead  or  back  out."  In  such  cases  he  usuallv 
closes  the  abdomen  without  doing  anything. 
On  the  other  hand,  the  surgeon  who  is  a  good 
pathologist  has  on  previous  occasions  been  in 
just  such  a  dilemma  but  from  frozen  sections 
of  the  tissue  has  been  able  to  determine  the 
exact  condition,  and  has  either  operated  or 
desisted  as  the  case  might  be.  After  a  few 
such  experiences  he  is  often  able  to  deter- 
mine v\dth  relative  certainty  the  actual  con- 
dition from  visual  inspection,  while  in  the 
doubtful  cases  he  may  again  resort  to  the 
frozen  section. 

A  thorough  knowledge  of  the  histological 
appearances  of  uterine  scrapings  is  of  great 
importance  to  the  surgeon.  Where  a  sus- 
picious appearance  of  the  cervix  e.xists  he  cuts 
a  piece  out,  has  it  examined  at  once,  and  if 
malignancy  exists  does  a  complete  hysterec- 
tomy- If  he  be  not  a  pathologist  and  has  no 
expert  at  hand  it  may  take  days  or  weeks 
before  he  can  know  exactly  what  he  is  dealing 
with,  so  that  valuable  time  is  lost,  and  the 
patient  suffers  prolonged  anxietj^  and  added 
expense.  Incidentally,  it  may  be  said,  the 
specimen  is  sometimes  lost  in  the  mails. 

When  malignancy  is  suspected  in  the  body 
of  the  uterus,  curettings  are  obtained,  the 
diagnosis  is  usually  made  in  a  few  minutes,  and 
the  appropriate  procedure  carried  out.  In  no 
other  surgical  field  does  a  close  co-operation 
between  the  pathologist  and  surgeon  bring 
about  such  brilliant  results  as  in  the  examina- 
tion of  uterine  scrapings. 

The  surgeon's  knowledge  of  the  histological 
architecture  of  the  pathological  condition  he 
is  dealing  with  is  often  of  great  practical 
import.  For  example,  on  opening  the  abdo- 
men he  finds  a  very  large  multilocular  ovarian 
cyst.  On  inspection  he  notes  that  it  conforms 
in  every  particular  to  the  common  multilocu- 
lar cystadenoma.  He  knows  that  this  is  be- 
nign, and  accordingly  can  with  impunity  tap 
it  and  remove  it  through  a  relatively  small 
incision,  feeling  certain  that  if  a  few  drops  of 
the  fluid  should  escape  into  the  abtlomen  it 
will  do  no  harm. 

On  the  other  hand,  if  the  cyst  walls  arc  very 
thin  and  the  cysLs  few  in  number  he  will  think 
of  colloid  carcinoma  and  will  accordingly 
make  a  long  incision  and  remove  the  tumor 
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intact,  because  if  some  of  the  cyst's  contents 
escape,  secondary  implantation  may  take 
place  on  the  peritoneum. 

Again,  when  he  is  dealing  wath  a  large  mul- 
tilocular  adenocystoma  densely  adherent  to 
man}'  loops  of  small  bowel  in  the  pehis  and 
also  inseparably  adherent  to  the  pelvic  wall 
he  will  remember  that  the  outer  walls  of  the 
cyst  are  composed  of  laminated  connective 
tissue  and  that  they  contain  no  epithelial 
elements.  Recognizing  this  important  fact 
he  will  make  his  incision  very  superficially 
through  the  outer  cyst  wall  in  the  pelvic 
region,  and  will  shell  the  main  tumor  out.  In 
this  way  he  will  leave  a  thin  shell  of  connective 
tissue  in  the  pelvis  which  is  relatively  innocu- 
ous and  will  convert  a  most  difficult  or  im- 
possible operation  into  a  relatively  easy  one. 

The  trained  surgical  pathologist  is  always 
on  the  lookout  for  new  conditions  or  for  links 
in  a  process  that  is  as  yet  not  thoroughly 
understood. 

A  few  weeks  ago  I  did  a  supravaginal 
hysterectomy  for  a  multinodular  myomatous 
uterus.  Myomata  are  so  common  that  most 
of  us  at  times  tire  of  removing  them.  In  the 
cul-de-sac,  however,  in  this  case,  I  found  a 
lobulated  pedunculated  nodule,  approximately 
II  centimeters  in  diameter,  and  densely  ad- 
herent to  the  sigmoid.  As  it  was  shelled  out 
I  noticed  bluish  cysts  beneath  its  surface,  and 
also  a  rusty  area  about  i  by  2  centimeters  in 
diameter.  In  brief,  the  tumor  was  a  pedun- 
culated, subperitoneal  adenomyoma.  In  over 
25  years  I  have  neverseen  such  a  specimen,  and 
it  demonstrated  very  clearly  how  these  tu- 
mors may  in  time  form  immobile  and  irre- 
movable adenomyomatous  growths  in  the 
pelvis.  Such  a  tumor  means  infinitely  more 
to  the  surgeon  than  any  remuneration  he 
might  receive  for  his  services,  and  he  would 
gladly  travel  far  to  obtain  so  invaluable  a 
specimen. 

On  November  17,  1920,  I  operated  on  a 
young  woman,  24  j-ears  of  age,  for  a  chronic 
appendicitis.  She  had  asked  me  to  be  sure 
and  examine  the  right  ovary  as  she  thought 
there  was  something  wrong  with  it.  I  drew 
the  ovary  out  through  the  gridiron  appendix 
incision  and  found  that  it  was  about  half  as 
large  again  as  normal.      Seeing  a  few  rather 


large  follicles  I  punctured  them  thinking  that 
the  increase  in  size  of  the  organ  was  due 
merely  to  these  simple  cysts.  A  fine  straight 
intestinal  needle  was  used.  The  first  cyst 
yielded  a  few  drops  of  clear  colorless  fluid. 
The  second  and  third  contained  similar  fluid. 
The  ovary,  however,  being  still  a  little  too 
large,  I  passed  the  needle  deep  into  its  sub- 
stance where  no  cyst  was  apparent,  and  im- 
mediately there  escaped  probably  a  fourth  of 
a  drop  of  an  oily  fluid.  This  would  doubtless 
have  been  overlooked  had  it  not  been  for  the 
whiteness  of  the  surface  of  the  ovary,  and  the 
excellent  electric  illumination  which  fell  on  it 
at  an  angle.  The  oily  fluid,  although  very 
scant,  gave  a  shimmering  eftect.  which  at  once 
told  me  that  we  had  to  deal  with  a  dermoid 
cyst.  An  elliptical  incision  was  made  over 
the  surface  of  the  ovary  and  a  dermoid  cyst, 
3.5  centimeters  in  diameter,  was  at  once  en- 
countered. It  was  shelled  out  intact  and 
about  two-thirds  of  the  ovary  left.  Had  it 
not  been  for  the  systematic  puncture,  the  ex- 
cellent illumination,  and  the  immediate  recog- 
nition of  the  oily  fluid  as  indicative  of  a  der- 
moid cyst,  it  would  have  been  overlooked,  and 
the  patient  would  have  in  all  probabiUty 
been  compelled  to  return  for  another  abdomi- 
nal operation  in  from  6  months  to  a  year. 

A  thorough  knowledge  of  surgical  pathology 
is  of  inestimable  value  to  the  surgeon.  Even 
when  alone,  he  always  has  the  advice  of  a 
competent  pathologist — if  he  has  had  a 
thorough  "binocular"  training. 

HOW  SH.^LL  WE  OVERCOME  OUR  WE.\K  SPOT — 
OTJR  L.A,CK  OF  P.A.THOLOGY? 

Very  easily.  Let  each  surgeon  have  asso- 
ciated with  him  a  good  pathologist.  Just  so. 
But  in  the  first  place  at  present  there  are  not 
enough  pathologists  to  man  adequately  our 
existing  medical  schools.  In  the  second  place 
the  trained  pathologist  is  too  valuable  a  man 
to  spend  his  time  around  the  operating  room 
for  half  of  the  day  in  order  to  help  out  the 
diagnosis  in  three  or  four  cases;  he  would  lose 
too  much  time.  In  the  third  place,  many 
small  clinics  cannot  afford  to  pay  a  real 
pathologist. 

It  is  clearly  evident  then  that  many  years 
would    elapse    before    all    operative    clinics 
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would  be  able  to  profit  by  the  services  of  a 
pathologist. 

But  suppose  we  send  our  pathological  ma- 
terial to  a  distant  laboratory.  This  has  defi- 
nite drawbacks.  In  the  first  place  the  surgeon 
cannot  command  the  advice  at  the  operating 
table  which  is  so  often  necessary.  Again, 
there  is  frequently  much  delay  in  packing  and 
forwarding  the  material  to  the  laboratory  and 
not  infrequently  specimens  are  lost.  Lastly, 
the  fact  that  the  surgeon  in  some  cases  must 
wait  days  or  weeks  for  the  pathological  report 
not  only  adds  greatly  to  the  patient's  hospital 
expenses  but  what  is  even  more  important  it 
has  a  bad  effect  on  the  surgical  assistants. 
When  the  case  is  fresh  in  their  minds  they 
grasp  it  as  a  definite  clinical  entity,  but  when 
days  and  weeks  pass  before  the  report  is  given, 
they  may  miss  the  laboratory  diagnosis,  or  if 
they  do  learn  it,  it  does  not  make  the  same 
indelible  impression  upon  them. 

No  well  regulated  business  house  would  be 
satisfied  with  such  a  cumbersome  and  slow 
method  and  the  long  period  of  suspense  will 
often  create  an  unfavorable  impression  on  the 
patient.  This  method  of  procedure,  although 
valuable,  is  only  a  make-shift — we  must  do 
better. 

Scattered  throughout  the  country  are  a  few 
laboratories  where  surgical  patholog>'  is  sys- 
tematically taught  and  where  graduates  in 
medicine  can  obtain  a  thorough  knowledge  of 
the  surgical  i)athology  of  the  branch  in  which 
they  are  specializing.  Every  surgeon  looking 
around  for  a  wide-awake  assistant  should  in- 
sist that  the  applicant  have  at  least  one  year's 
training  in  the  surgical  patholog\'  of  his  special 
branch.  The  earnest  young  man  will  imme- 
diately appreciate  its  value  and  will  at  once 
place  himself  under  the  tutelage  of  a  good 
surgical  pathologist  for  a  year  at  least.  At  the 
end  of  that  time  he  will  be  invaluable  to  the 
surgeon  and  will  in  most  instances  be  able  to 
advise  the  operator  during  the  operation  as  to 
the  exact  condition  present,  and  whenever  a 
frozen  section  is  necessary,  a  technician  can 
at  once  make  the  required  section  and  the 
assistant  render  an  intelligent  opinion  then 
and  there.  This  clearing  up  of  the  diagnosis 
will  not  only  enable  the  o])erator  to  do  more 
intelligent  work  but  will  also  be  of  great  value 


to  the  patient.  The  assistant  will  likewise 
.supervise  the  examination  of  all  pathological 
material  coming  from  the  operating  room. 
This  will  still  further  add  to  his  knowledge  of 
surgical  patholog^^ 

In  1S91  I  appHed  to  Dr.  Howard  A.  Kelly 
asking  if  I  might  enter  his  department  as  an 
interne.  He  said:  "Yes,  I  will  take  you,  but 
you  must  first  spend  several  months  with  Dr. 
Welch  and  Dr.  Councilman  studying  in 
pathology-  and  bacteriology'." 

In  due  time  the  assistant  becomes  a  full- 
fledged  surgeon  himself  and  having  realized 
to  the  full  the  value  of  a  fundamental  knowl- 
edge of  surgical  pathology-  will  insist  that  all 
those  coming  to  him  for  surgical  training  shall 
be  well  grounded  in  the  patholog\-  of  surgical 
diseases.  In  this  manner  there  is  no  reason 
why  the  surgeons  of  the  next  decade  should 
not  all  have  a  comprehensive  knowledge  of 
their  own  particular  branch. 

THE  TR.^INING  OF  THE  .^SSIST.ANTS  IX  THE 
GYNECOLOGIC.A.L  DEP.ARTMENT  OF  THE 
JOHNS  HOPKINS  HOSPIT.^L 

Each  year  four  of  the  graduating  class  are 
assigned  to  the  gj^necological  department. 
During  the  year  these  men  have  charge  of  the 
patients  in  the  private  and  public  wards,  take 
all  the  histories,  assist  at  operations  in  the 
morning  and  work  in  the  g\-necological  and 
cystoscopic  dispensaries  in  the  afternoon. 

At  the  end  of  the  year,  after  a  conference 
with  the  house  staff  and  the  visiting  staff  one 
of  the  four  men  is  picked  out  for  promotion. 
The  other  three  obtain  hospital  appointments 
elsewhere  or  enter  private  practice. 

The  man  who  has  been  selected  now  drops 
out  of  the  g\'necological  department  for  a  year 
and  becomes  an  assistant  of  Dr.  William  G. 
IMacCallum,  professor  of  pathology-.  During 
his  interne  year  this  man  has  obtained  a  very 
good  idea  of  the  difficulties  encountered  in  the 
various  abdominal  and  pelvic  operations  and 
consequently  is  better  able  to  ajiprcciale  the 
opportunities  aft'orded  him  in  the  pathological 
department.  He  is,  however,  no  novice  in 
this  laboratory  because  in  his  undergraduate 
days  he  received  his  instruction  here. 

He  is  now  permitted  to  make  numerous 
autopsies  and  gains  a  clear  idea  of  gross  patho- 
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logical  lesions.  While  making  the  autopsies 
he  has  the  opportunity  of  dissecting  out  the 
ureters  and  of  learning  the  relations  of  the 
pelvic  structures.  He  is  continually  dis- 
secting out  the  bile-ducts  to  see  if  they  are 
patent  and  has  ample  opportunity  to  observe 
carefully  the  lymphatic  ducts.  He  also  gains 
a  lasting  knowledge  of  the  relations  of  the 
abdominal  organs  and  of  the  blood  supply. 
After  a  j'ear's  opportunity  in  such  work  he 
can  never  again  get  lost  in  the  abdomen 
(How  many  of  us  would  gladly  embrace  such 
a  year's  training  even  now!).  In  addition  to 
all  this  he  gains  an  insight  into  the  lesions  in 
all  parts  of  the  body,  and  has  the  opportunity 
of  studing  the  histological  picture  of  the 
various  lesions  noted  at  autopsy.  He  like- 
wise has  the  privilege  of  attending  again  the 
undergraduate  classes  in  pathology  and  of 
participating  in  the  invaluable  pathological 
conferences  that  are  held  each  week. 

I  cannot  let  this  opportunity  pass  without 
publicly  thanking  Dr.  MacCallum  for  the  rare 
privilege  he  has  accorded  the  junior  men  of 
the  gynecological  department.  I  personally 
am  also  under  many  obligations  to  him  be- 
cause as  a  result  of  the  extra  year's  training 
in  general  pathology  the  incoming  man  will 
have  a  much  wider  grasp  of  gjmecological 
pathology. 

At  the  end  of  a  year  our  assistant  in  pathol- 
ogy returns  to  the  gynecologial  department, 
he  examines  and  describes  all  material  coming 
from  the  gynecological  operating  room,  super- 
vises the  cutting  and  staining  of  sections, 
and  gives  a  careful  and  detailed  description  of 
the  histological  findings.  Ample  time  is 
afforded  him  to  work  on  special  gynecological 
problems  and  he  is  within  easy  distance  of  that 
mine  of  information,  the  Surgeon  General's 
Library,  where  practically  every  book  and 
every  periodical  that  is  worth  reading  can 
be  obtained.  He  also  has  an  opportunity  to 
see  all  the  interesting  cases  treated  in  the 
department. 

During  the  following  year  he  is  first  assist- 
ant, assists  at  operations,  has  general  super- 
vision of  the  wards,  and  when  the  resident  is 
away  is  in  charge. 

During  his  final  or  fifth  year  he  is  the 
resident  gynecologist  and  has  full  charge  of 


the  department  and  in  addition  to  assisting 
the  visiting  surgeons  performs  many  major 
and  minor  operations  himself. 
The  finished  product  is: 

1.  A  man  who  has  a  good  knowledge  of 
general  pathology; 

2.  One  who  has  an  intensive  knowledge  of 
gynecological  pathology  and  is  the  author  of 
several  papers  on  this  subject; 

3 .  A  man  with  a  comprehensive  knowledge 
of  gynecological  and  abdominal  diseases; 

4.  An  expert  gynecological  and  abdominal 
surgeon; 

5.  One  who  has  formed  the  habit  of  looking 
at  his  cases  from  every  standpoint. 

A  man  with  such  a  training  will  not  only  do 
justice  to  his  patients  but  should  also  prove 
an  admirable  teacher.  He  is  bound  to  add 
to  the  sum  total  of  our  knowledge  of  gyne- 
cology and  abdominal  surgery.  Few  men 
who  have  become  real  investigators  will  ever 
be  satisfied  to  relincjuish  this  fascinating  field 
during  their  active  period  of  surgical  life. 

In  years  past  many  general  practitioners 
gradually  drifted  into  surgery.  This  is  rarely 
possible  today,  as  an  adequate  apprenticeship 
now  requires  several  years  of  intensive  study. 

Those  of  us  who  graduated  30  years  ago 
could  not  be  expected  to  know  surgical 
pathology.  The  same  applies  to  the  man  who 
has  been  in  practice  20  years,  but  the  man 
who  has  entered  the  surgical  field  during  the 
last  decade  has  not  the  same  excuse.  If  he 
has  sought  diligently  he  could  have  found 
some  excellent  teachers  of  surgical  pathology. 
An  occasional  one  has  embraced  the  oppor- 
tunity, but  ''where  are  the  nine?" 

I  have  always  been  grateful  to  the  late  John 
Caven  who  came  back  from  von  Recklinghau- 
sen's laboratory  in  18S9  bubbling  over  with 
enthusiasm.  It  was  he  who  pointed  out  to 
me  in  no  uncertain  terms  the  value  of  pathol- 
ogy. Later  it  was  my  good  fortune  to  study 
under  that  indomitable  teacher  Johannes 
Orth,  the  successor  of  Virchow.  But  to 
William  H.  Welch  I  am  under  an  everlasting 
debt.  For  over  20  years,  whenever  in  doubt, 
I  had  the  rare  opportunity  of  his  advice  and 
counsel.  He  was  never  too  busy  to  look  at 
my  specimens  and  to  spend  hours  if  necessary 
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in  making  their  meaning  clear  to  me;  and 
when  something  new  was  discovered  he  was 
really  more  pleased  than  if  he  had  found  it 
out  himself.  No  other  man  in  America  has 
ever  done  as  much  to  foster  the  spirit  of  labora- 
tory investigation  or  afforded  more  encourage- 
ment to  his  pupils  than  Dr.  Welch. 

If  one  wishes  to  build  a  small  cottage  the 
simplest  kind  of  foundation  is  sufhcient.  If 
on  the  other  hand,  he  desires  to  erect  a  mighty 
structure  deep  foundations  are  essential.  Pa- 
thology^ is  the  foundation  of  a  surgical  career. 

You  and  I  have  learned  much  from  the 
publications  of  other  surgeons.  Are  we  going 
to  be  sponges,  merely  assimilating  the  labors 
of  others,  or  are  we  going  to  do  our  share  in 
adding  to  the  sum  total  of  human  knowledge? 

The  publishing  of  surgical  papers  without 
including  the  necessary  pathological  reports 


is  like  leaving  out  several  chapters  of  an  in- 
teresting novel.  Those  of  you  who  have  neg- 
lected the  study  of  pathology-  should  take  it  up 
at  once.  You  will  then  learn  the  joy  it  brings. 
Often  you  will  hardly  be  able  to  wait  to  see 
whether  your  diagnosis  is  correct  or  not.  Day 
after  day  will  unfold  a  new  panorama  and  now 
and  again  you  will  have  the  delight  of  finding 
something  brand  new — something  that  has 
never  been  described  before. 

We  are  justly  proud  of  the  great  strides 
A.merican  surgery  has  made.  The  technique 
in  most  of  the  surgical  clinics  is  of  a  high  order 
and  the  operative  results  excellent.  Our  Col- 
lege of  Surgeons  represents  American  Surgery. 
If  America  is  to  lead  the  world  in  surgery  in 
the  near  future  every  member  of  this  our 
surgical  family  must  be  thoroughly  trained  in 
theone  thing  still  needful — surgical  pathology'. 


BRAIN  ABSCESS  FOLLOWING  FRONTAL  SINUSITIS 

By  W.  O.  OTT,  M.D.,  Rochester,  Minnesota 

Section  on  Neurologic  Surgery,  Mayo  Clinic 


A  CASE  of  brain  abscess  following  fron- 
tal sinusitis,  which  is  one  of  a  series 
previously  reported  from  the  Alayo 
Clinic  (i),  is  selected  for  this  report,  because 
it  illustrates  excellently  the  classical  symp- 
toms of  brain  abscess  and  some  of  the  prob- 
lems met  with  in  the  surgical  treatment  of  the 
disease. 

Case  112525.  The  patient,  a  girl,  aged  11,  was 
examined  in  the  clinic,  November  6,  1919.  Her  ton- 
sils and  adenoids  had  been  removed  7  years  before; 
otherwise  she  had  been  in  normal  health.  October 
ig,  igig,  she  was  taken  on  a  150-mile  automobile 
ride,  and  the  next  day  she  developed  a  coryza, 
which  lasted  6  days,  and  was  followed  by  headache, 
fever,  and  vertigo.  Ten  days  after  the  onset  a 
swelling  was  noticed  below  the  right  eyelid;  this 
extended  to  the  side  of  the  face  and  forehead. 
October  28  the  patient  had  a  temperature  of  102°. 
The  swelling  and  pain  persisted  and  November  5  a 
physician  made  an  incision  over  the  right  eyebrow, 
evacuating  pus. 

Examination  at  the  clinic  revealed  a  large,  smooth, 
fluctuating  swelling  over  the  forehead.  Extreme 
cloudiness  of  the  right  frontal  sinus,  with  some  cloud- 
iness of  the  left  antrum,  was  shown  by  the   roent- 


genogram. The  pupils  were  equal  in  size  and  normal 
in  reaction,  with  slight  hyperxmia  of  the  discs. 
No  pus  was  found  in  the  nose.  The  frontal  sinuses 
could  not  be  probed.  The  neurological  examination 
was  practically  negative  except  for  a  slight  ptosis 
of  both  eyelids.  November  8,  the  patient  suddenly 
went  into  general  convulsions,  which  lasted  3  hours. 
Following  this  she  was  unable  to  move  the  left  arm 
and  leg,  and  the  left  side  of  the  face.  The  right 
side  was  normal.  Jacksonian  convulsions  of  the  left 
leg  supervened  on  the  same  day;  ankle  clonus  was 
marked  on  the  left,  and  slight  on  the  right.  The 
Kernig  sign  was  positive;  the  neck  was  rigid.  In 
the  afternoon  of  the  same  day  there  was  a  marked 
Babinski  rellex  on  the  left  with  the  left  arm  and  leg 
rigid.  The  patient  was  stuporous  for  the  next  36 
hours,  with  persistent  left  spastic  hemiparcsis. 
November  7,  10,  and  17,  the  leucocyte  count  was 
23,600,  25,800,  and  12,000  respectively.  Left  pare- 
sis persisted  and  the  patient's  temperature  varied 
from  normal  to  100°  until  November  23,  when  it 
returncfl  to  normal  and  remained  so  until  the  opera- 
tion November  27,  when  a  fluctuating  mass  in  the 
frontal  area  was  drained.  The  patient  convalesced 
favorably  except  for  a  slight  fever  daily,  with  per- 
sistent weakness  of  the  left  side,  until  a  second 
operation  December  10.  At  this  operation  sequestra 
were  removed  from  the  right  frontal  bone.    The  dura 
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was  exposed  at  one  point  but  not  perforated.  The 
wound  was  drained  with  a  gauze  wick.  The  patient 
improved  rapidly  and  in  a  few  days  was  allowed  to 
go  home  under  observation. 

January  8,  the  patient  had  several  left  Jacksonian 
convulsions.  She  was  not  unconscious  during  the 
attacks.  The  third  operation  was  performed  Jan- 
uary ig,  1020.  Sequestra  were  removed  from  the 
frontal  bone  and  the  dura  was  exposed  over  the 
right  frontal  area  about  1.5  inches  above  the  orbit. 
Again  convalescence  was  satisfactory.  The  oedema 
of  the  eyelid  disappeared,  and  the  paresis  improved, 
so  that  there  was  only  a  slight  left-sided  weakness. 
The  patient  went  home,  and  from  January  24  until 
March  i  she  felt  quite  well,  but  still  had  slight  left- 
sided  weakness.  She  was  able  to  roller  skate  and 
play,  but  had  days  of  malaise,  with  loss  of  appetite. 
About  March  i  she  began  to  grow  worse;  headache 
and  bulging  of  the  area  of  the  skull  defect  appeared, 
with  daily  fever  and  pain  over  the  right  frontal  area. 

March  ig,  the  patient  returned  to  the  clinic. 
Examination  at  this  time  revealed  choked  discs  of 
four  diopters  in  both  eyes  and  a  slight  weakness  of 
the  left  side  of  the  face,  left  arm,  and  left  leg,  with 
some  exaggeration  of  the  deep  refle.xes  on  the  left. 
March  27,  under  ether,  through  the  site  in  the  frontal 
region  where  bone  had  been  removed  at  the  previous 
operation,  the  dura  was  exposed.  On  the  insertion 
of  a  trocar  and  cannula,  through  the  area  which 
had  become  walled  off  by  adhesions,  into  the  right 
frontal  lobe,  an  abscess  was  encountered  about  2 
inches  below  the  surface  under  the  outer  part  of  this 
lobe.  The  walls  of  the  abscess  were  firm;  it  con- 
tained about  3  ounces  of  pus.  The  abscess  cavity 
was  washed  out  with  saline  solution  by  inserting 
into  it  a  small  catheter  attached  to  a  syringe.  Two 
rubber  tubes  made  by  cutting  a  No.  16  French  male 
catheter  were  inserted  into  the  cavity  for  drainage. 

The  patient  made  a  rapid  recovery  and  was  able 
to  leave  the  hospital  on  the  sixth  day.  She  gained 
in  weight  and  strength  rapidly.  The  paresis  dis- 
appeared quickly,  and  the  choked  discs  constantly 
diminished.  One  tube  drain  was  removed  3  weeks 
after  operation,  and  the  second  tube  was  gradually 
shortened.  !May  2,  after  the  second  tube  had  been 
so  shortened  that  it  just  reached  the  outer  edge  of 
the  abscess  cavity,  the  dressings  slipped  during  the 
night  and  the  tube  fell  out.  During  the  following 
24  hours  the  symptoms  returned,  right  frontal  head- 


ache, malaise  with  clouding  of  the  sensorium,  slight 
fever,  and  increasing  left-sided  weakness.  A  curved 
forceps  was  very  gently  passed  down  the  drainage 
tract  and  a  catheter  re-inserted.  A  quantity  of  pus 
was  drained  and  the  symptoms  cleared  up  within  24 
hours  after  the  accident.  May  1 2  hardly  one  diopter 
swelling  in  each  eye  remained.  The  second  tube 
was  removed  May  20.  The  wound  healed  in  a  short 
time  and  the  patient  has  been  entirely  well  since. 

Brain  abscess  is  likely  to  develop  in  con- 
junction with  osteomyelitis  of  the  skull,  and 
thorough  drainage  is  advisable  during  the 
quiescent  stage.  In  the  case  reported,  during 
a  period  of  4I-2  months  the  patient  presented 
symptoms  of  intracranial  complications,  but 
the  signs  of  localized  abscess  did  not  seem  suffi- 
cient to  justify  exploratory  puncture  of  the 
brain  until  the  appearance  of  the  choked  discs 
and  the  increasing  left-sided  paralysis,  when 
a  diagnosis  of  abscess  was  made  and  explora- 
tion advised. 

The  postoperative  care,  and  especially  the 
drainage,  in  deep-seated  abscess  of  the  brain 
must  be  looked  after  carefully.  It  is  impor- 
tant that  the  drainage  tubes  be  left  in  place 
instead  of  being  withdrawn  and  replaced 
frequently.  This  point  has  been  emphasized 
by  Elsberg.  The  danger  of  too  early  per- 
manent removal  of  the  tubes  is  well  illustrated 
by  the  accident  in  this  case.  Drainage  tubes 
may  be  removed  safely  when  the  purulent 
drainage  disappears  and  only  a  slight  ropy 
mucilaginous  material  exudes.  This  stage 
may  be  reached  in  from  i  week  to  3  months 
after  the  operation. 
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NITROUS-OXIDE-OXYGEN  ANALGESIA  IN  MAJOR  OPERATIONS 

A  Further  Advance  in  Anociation 

By  G.  \V.  CRII.E,  M.D.,  F.A.C.S.,  Cletoland 


HERETOFORE,  in  considering  the  ad- 
vantages of  local  anssthesia,  alone,  as 
compared  with  general  anaesthesia,  alone, 
the  surgeon  has  been  placed  in  the  difficult  posi- 
tion of  choosing  between  two  evils:  he  must 
either  operate  with  his  patient  under  complete 
surgical  anaesthesia,  knowing  that  in  grave  risks 
the  interference  of  the  anaesthetic  with  the  inter- 
nal rcs])iralion  alone,  disregarding  all  other  un- 
favorable factors,  would  often  cause  death,  not 
on  the  table,  but  later.  Or,  if  the  surgeon  wished 
to  escape  this  horn  of  the  dilemma,  he  must 
discard  general  anaesthesia  altogether  and  adopt 
local  antesthesia  alone  as  the  method  of  his 
choice.  In  this  case,  many  of  the  patients  would 
go  through  the  operation  without  pain,  a  large 
number  with  pain,  and  all  of  them  with  great 
mental  anxiety  and  distress,  the  harmful  effect  of 
which  in  grave  risks  might  cause  death. 

Moreover,  bad  risk  patients  cannot  endure 
even  the  mild  degree  of  suboxidation  due  to 
surgical  nitrous-o.xide  anaesthesia.  The  types 
of  cases  of  which  this  is  particularly  true  arc 
starved  and  toxic  cases — cases  of  obstruction 
of  the  pylorus,  of  cancer  of  the  large  intestine  and 
of  diseases  of  the  gall-bladder  and  common  duct. 
This  danger  is  especially  manifest  in  cases  of 
severe  exophthalmic  goiter.  In  such  cases,  with- 
out question,  even  the  most  guarded  nitrous- 
oxide-oxygen  anaesthesia  is  harmful  to  the  extent 
to  which  it  interferes  with  the  internal  respiration, 
especially  the  internal  respiration  of  the  liver, 
the  myocardium  and  the  brain. 

Now  if  a  bad  risk  patient  cannot  safely  be 
carried  through  an  operation  under  inhalation 
ana'slhesia,  and  if,  on  the  other  hand,  he  cannot 
safely  be  operated  upon  under  local  ana-slhesia 
alone,  then  what  course  remains  for  the  surgeon? 

Tn  the  effort  to  solve  this  problem,  two  schools 
liave  developed:  one  consisting  of  those  who 
believe  in  local  anaesthesia  exclusively  in  bad 
risks,  and  for  most  operations;  the  other,  and 
larger  school,  comprising  those  who  believe  in 
general   anesthesia    for   all   patients,    and    con- 


sequently reject  those  cases  in  which,  according 
to  the  e.xperience  of  the  surgeon,  the  margin  of 
safety  appears  to  be  too  narrow  for  safe  operation 
under  a  general  anaesthetic. 

Behe\Tng  that  neither  of  these  schools  were 
attaining  the  most  desirable  results  from  the 
standpoint  of  the  patient's  comfort  and  safety, 
we  sought  in  our  clinic  to  adopt  a  course  which 
combines  the  advantages  and  avoids  the  disad- 
vantages of  each;  that  is,  to  employ  analgesia 
combined  with  local  anaesthesia. 

Since  1880,  when  KUkowitsch  successfully 
employed  nitrous-o.xide-oxygen  to  lessen  the 
pains  of  labor,  this  form  of  analgesia  has  been 
familiar  to  obstetricians;  and  during  later  years 
it  has  been  extensively  used  by  dentists.  Dr. 
Walter  Evans  and  others  have  advocated  the  use 
of  nitrous-oxide-oxygen  analgesia  in  minor  opera- 
tions, especially  in  operations  on  the  nose  and 
throat  and  in  certain  major  operations. 

In  our  clinic  we  first  employed  nitrous-oxide- 
oxygen  analgesia  for  bad  risk  cases  of  exophthalmic 
goiter  and  have  gradually  extended  its  use  to  bad 
risk  cases  of  all  kinds  until  now  it  is  employed  in 
appro.ximalely  go  per  cent  of  all  our  cases. 

It  happens  to  be  the  remarkable  property  of 
that  degree  of  nitrous-oxide-oxygen  anaesthesia 
which  is  known  as  analgesia  that  the  patient  is 
freed  to  a  considerable  extent  from  the  sensation 
of  pain,  yet  retains  his  intellectual  control,  and  at 
the  same  time  is  entirely  freed  from  his  emotions. 
One  could  undoubtedly  say  to  a  patient  under 
analgesia:  "Vou  will  die  in  a  few  moments," 
and  this  would  mean  to  him  merely  the  state- 
ment of  a  fact  in  which  he  was  not  particularly  in- 
terested since  by  analgesia  he  has  been  rendered 
incapable  not  only  of  expressing,  but  even  of 
feeling  an  emotion.  In  brief,  analgesia  completely 
separates  a  patient  from  his  emotions,  alTords  him 
great  relief  from  the  sensation  of  pain,  and  at  the 
same  time  allows  his  brain  to  function  suthciently 
to  aid  him  in  "carrying  on."  Of  paramount 
importance,  however,  is  the  fact  that  in  analgesia 
the  internal  respiration  is  not  in  the  least  imjiaireJ. 
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The  state  of  analgesia  may  be  continued  for 
the  largest  operation,  even  with  very  sick  patients 
without  any  bad  results.  Because  of  these  ob- 
servations we  have  been  collaborating  with 
Miss  Hodgins  and  other  members  of  the  anaes- 
thetic staff  in  an  endeavor  to  perfect  the  technicjue 
of  the  administration  of  analgesia  plus  local 
anaesthesia  as  the  greatest  aid  to  surgery  of  which 
we  can  at  the  present  time  conceive,  since  by 
means  of  it  the  patient  undergoes  a  pleasant 
experience  and  a  shockless  operation,  and  above 
all,  because  he  passes  through  the  operation  not 
only  with  his  internal  respiration  unimpaired, 
but  with  all  his  factors  of  safety  undiminished. 
The  chief  anaesthetist  of  Lakeside  Hospital, 
Miss  Agatha  Hodgins,  oilers  the  following 
practical  notes: 

It  is  one  thing  to  have  decided  upon  analgesia  as  the 
most  satisfactory  form  of  anesthetic;  it  is  quite  another  to 
administer  analgesia  properly.  To  accomplish  this  requires 
great  versatility,  a  quick  and  ready  understanding,  and  a 
sympathetic  attitude  toward  the  patient.  The  ideal 
ancesthetist  will  be  able  not  only  to  give  the  patient  con- 
fidence in  himself,  but  confidence  in  the  ana^thetist  and 
the  operator  as  well.  Skill  in  handling  psychical  and 
personal  factors  are  as  necessary  to  the  anesthetist  as  skill 
in  gauging  the  correct  amount  of  gas  and  oxygen  which  will 
assure  pure  analgesia  without  intoxication.  It  takes  at 
least  6  months'  training  under  an  e.xpert  anaesthetist  who 
can  give  good  analgesia  before  the  novice  will  have  de- 
veloped all  her  own  resources. 

The  anesthetist  must  be  carefully  trained  to  recognize 
promptly  the  approach  of  the  different  zones  of  anesthesia. 
In  true  analgesia,  the  patient  is  in  a  state  of  mental  in- 
difference which  is  manifested  by  a  placid  expression.  It  is 
possible  to  maintain  mental  contact  with  the  patient,  and 
to  get  responses  from  him.  It  must  be  borne  in  mind, 
however,  that  although  the  patient  still  has  control  of  his 
mental  faculties,  nevertheless  the  brain  processes  are 
considerably  retarded,  so  that  response  will  be  retarded 
accordingly.  In  true  analgesia  the  x'oice  is  thickened. 
Therefore,  when  there  is  a  thickened  voice  and  a  slow 
response,  it  is  evident  that  the  dosage  of  gas  should 
not  be  increased,  for  the  patient  is  on  the  border-line 
between  analgesia  and  anesthesia,  and  will  readily  pass 
into  the  state  of  anesthesia. 

Perhaps  the  best  index  to  the  comfort  of  the  patient  and 
the  degree  of  analgesia  is  the  expression  of  the  eyes,  which 
should  be  closely  watched  by  the  anesthetist.  If  the  ex- 
pression of  the  eyes  is  quiet  and  undisturbed,  and  the  eye 
movements  are  rather  slow,  the  anesthetist  may  be 
assured  that  analgesia  is  satisfactorily  established.  .\ 
more  rapid  movement  of  the  eyes  combined  with  a  worried 
expression  may  indicate  pain,  and  hence  the  necessity  of 
slightly  increasing  the  dosage  of  gas,  possibly  to  the  mom- 
entan,'  establishment  of  anesthesia.  On  the  other  hand, 
these  indications  may  be  a  warning  that  the  patient  is 
coming  out  of  the  analgesia. 

The  rate  of  respiration  is  of  the  utmost  importance.  \n 
increased  rate  almost  uniformly  indicates  pain.  .\n  at- 
tempt to  move  may  or  may  not  indicate  pain,  since  in 
analgesia  the  patient  to  some  extent  retains  control  of  his 
mental  powers,  and  the  brain  may  be  aiding  the  body  by 
shifting  it  to  a  more  comfortable  position.  For  example,  if 
there  is  traction,  the  patient  may  be  adapting  his  muscles 


to  the  traction,  thus  diminishing  the  pressure.  When  there 
is  pressure,  the  patient  usually  holds  his  breath,  in  which 
case  o.xygen  alone  should  be  administered,  and  the  nitrous 
o.xide  stopped  for  a  moment.  If  pain  is  clearly  indicated, 
the  analgesia  should  be  increased  to  anaesthesia,  but — and 
this  is  very  important — only  temporarily,  until  the  acute 
pain  stage  is  passed.  The  patient  should  be  brought  back 
as  quickly  as  possible  to  mild  analgesia  before  he  has  had 
the  chance  to  pass  into  the  second  stage  of  anesthesia. 
In  the  course  of  an  operation  it  sometimes  becomes 
necessary  to  change  the  po.sition  of  the  patient.  In  such  a 
case,  the  necessity  for  the  change  should  always  be  ex- 
plained to  the  patient  in  order  that  his  retarded  mentality 
may  not  be  disturbed  by  it.  It  is  an  important  part  of  the 
anesthetist's  task,  in  fact,  to  make  the  unusual  seem  usual. 
The  following  illustration  will  perhaps  elucidate  this  point. 
In  remoWng  a  large  goiter,  traction  and  pressure  are  almost 
unavoidable,  .^t  this  point,  the  patient's  eyes  usually 
indicate  pain  and  bewilderment;  but  if  the  anesthetist 
remarks:  "You  put  on  a  new  collar  this  morning.  It  is  a 
little  tight,"  the  patient  will  at  once  seem  satisfied  and  the 
e.xpression  of  the  eyes  will  become  comparatively  calm. 
The  advisability  of  talking  to  the  patient  during  opera- 
tion is  a  debatable  question.  Here  the  personality  of  the 
anesthetist  and  his  ability  to  form  a  correct  estimate  of  the 
personality  and  the  needs  of  the  patient,  and  hence  to 
form  a  sympathetic  mental  contact,  will  count  for  much. 
The  right  amount  of  conversation  will  be  an  aid  to  the 
patient;  too  much  will  disturb  him,  for  it  must  be  remem- 
bered that  the  pow-er  of  response  is  so  retarded  that  it  is 
difficult  for  him  to  answer;  and  moreover,  that  in  operations 
on  the  neck,  talking  on  the  part  of  the  patient  is  interfered 
with.  Though  this  is  not  true  in  all  cases,  it  is  frequently 
advisable  for  the  operator  to  speak  to  the  patient  when  he 
comes  in,  particularly  if  the  patient  has  expressed  any 
doubt  as  to  whether  or  not  the  surgeon  of  his  preference  is 
to  perform  the  operation. 

Under  analgesia,  the  sense  of  hearing  seems  to  become 
altered.  The  patient  often  speaks  much  louder  than  is 
necessary  but  he  is  also  extremely  annoyed  by  whispering. 
This  fact  should  constantly  be  borne  in  mind  by  all  those 
attending  the  operation.  .\ny  remark  that  is  made  should 
be  in  a  normal  speaking  voice,  for  whispering  invariably 
leads  the  patient  to  think  that  something  is  going  wrong. 
.\s  to  the  appreciation  of  time  and  space  under  analgesia, 
the  sense  of  each  is  exaggerated.  This  is  particularly 
noticeable  when  taking  a  patient  under  analgesia  into  an 
elevator,  for  he  seems  to  feel  the  drop  and  rise  more  than  is 
normal;  and  therefore,  when  it  is  necessary  to  take  such  a 
patient  in  the  elevator,  the  anesthetist  should  explain  what 
is  happening  as  simply  as  possible.  .\11  explanations 
should  be  simple,  should  relate  whatever  is  happening  to 
everyday  occurrences  which  the  patient  knows  will  not 
harm  him. 

The  operator  should  also  co-operate  with  the  anesthetist 
in  guarding  the  patient  against  pain  by  warning  the 
anesthetist  that  a  painful  procedure  is  about  to  take  place. 
This  is  particularly  true  in  dislocating  tumors,  and  when- 
ever unavoidable  traction  is  produced.  During  this 
period  the  patient  should  be  momentarily  advanced  to  the 
stage  of  anesthesia. 

It  will  be  evident  from  the  above  discussion 
that  an  anaesthetist  who  can  satisfactorily  ad- 
minister analgesia  must  possess  true  sympathy, 
coupled  with  that  type  of  intellect  which  can 
successfullv  conduct  a  debate,  an  intellect  which 
at  the  outset  forms  a  correct  estimate  of  the 
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problem  in  hand,  the  disease  pkis  the  personaHty 
and  intellect  of  the  patient.  It  is  essential  also 
that  as  the  operation  progresses  the  anaesthetist 
accurately  gauge  from  moment  to  moment  the 
sensitiveness  and  control,  or  lack  of  control,  on 
the  part  of  the  patient.  These  are,  indeed,  rare 
(|ualities,  but  an  anaesthetist  who  possesses  them 
has  an  opportunity  for  immeasurable  ser\'ice  to 
surgery. 

Our  record  of  1518  adminstrations  of  analgesia 
includes  the  following  major  cases: 

1 107  thyroid  operations  including  360  thyroid- 
ectomies and  389  ligations. 

140  abdominal  operations,  including  16  upon 
the  large  intestine,  26  upon  the  gall-bladder,  22 
upon   the  stomach.  S  exploratory  laparotomies. 


The  mortality  in  this  series  was  o.  59  per  cent. 
These  figures  include  an  unbroken  series  of  443 
thyroidectomies  and  ligations  without  a  death. 
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TUBERCULOUS  ULCER  OF  THE  ANTERIOR  VAGLXAL  WALL  WFIH 
RESECTION  OF  ULCER  > 

By  ERNEST  K.  CULLEN.  M.B.,  F..\.C.S.,  Detroit,  Michigan 

From  the  Department  of  Gynecology,  Harper  Hospital 


I^Vl'BERCULOUS  ulceration  of  the  vagina  is 
only  occasionally  observed.  It  may  be  the 
sec|uel  to  e.xtensive  peritoneal  and  pelvic 
tuberculosis.  Rarely,  however,  is  the  vagina  the 
only  pelvic  structure  involved,  and  to  this  group 
alone  shall  we  refer.  Those  cases  which  have 
been  reported  show  in  nearly  every  instance  an 
associated  or  pre-e.xisting  pulmonary  tuberculosis. 

Namias  (i)  in  1S61  reported  a  diffuse  tuber- 
culous ulceration  of  the  vagina  and  bilateral 
pulmonary  tuberculosis,  in  a  prostitute. 

Klob  (2)  in  1864  reported  a  case  showing  at 
autopsy,  tuberculosis  of  the  lungs,  tuberculous 
ulceration  of  the  intestine,  tuberculosis  of  the 
liver  and  tuberculous  ulceration  of  the  vagina. 

Descliamps'  (3)  patient,  25  years  old,  showed 
tuberculous  ulceration  of  the  vulva  and  vagina, 
tuljcrculous  ulcer  of  the  hand  and  bilateral  pul- 
monary tui)erculosis. 

Pitt  (4)  in  1887  reported  an  interesting  case  of 
a  small  ulcer  of  the  vagina  and  I  shall  present 
his  report  verbatim. 

There  is  a  single  irregular  ulcer  one-sixth  inch  across, 
with  loss  of  mucous  membrane,  one-fortieth  of  an  inch 
deep,  situated  three-fourths  of  an  inch  from  the  os  uteri 
on  the  anterior  wall  of  the  vagina.  The  lloor  is  irregular, 
the  margin  at  one  spot  is  undermined.  When  fresh  the 
margins  were  extremely  congested  and  swollen,  but  there 
was  no  infiltration  and  no  signs  of  adjacent  tubercles. 
The  ulcer  was  fairly  recent  and  not  healing. 


Ulcers  in  the  upper  part  of  the  vagina,  excluding  malig- 
nant and  traumatic,  are  uncommon.  None  are  recorded 
in  the  transactions  of  this  society. 

The  patient  in  whom  this  ulcer  was  found  had  been  in 
the  hospital  in  bed  for  4  months  previous  to  her  death, 
sut^'ering  from  phthisis.  Postmortem.  Numerous  tuber- 
cular ulcers  were  found  in  the  intestine  and  larynx. 

Zweigbaum  (5)  in  1888  reported  a  case  of  old 
pulmonary  tuberculosis  with  associated  tuber- 
culous ulceration  of  the  vulva,  vagina,  and  portio 
vaginalis. 

Havas  (6)  in  1897  reported  a  case  of  tuber- 
culous ulcer  of  the  introitus  vaginas. 

I  present  the  following  case  as  one  of  special 
interest  from  a  clinical,  pathological,  and  opera- 
tive standpoint. 

L.  S.,  age  37,  married,  admitted  lo  Harper  Hospitali 
March  22,  1920.  For  four  years  the  patient  has  com- 
plained of  recurrent  attacks  of  dull  aching  pain  in  the 
lower  abdomen,  and  dtiring  the  past  6  months  has  com- 
plained of  irregular  vaginal  bleeding.  For  the  past  6 
weeks  this  bleeding  has  been  slight  in  amount  but  con- 
stant. She  has  had  also  increased  frecjuency  of  urination 
during  the  day  time  and  occasional  smarting  sensation  in 
the  vagina.  The  patient,  her  husband,  and  a  son,  8  years 
of  age,  have  been  in  the  tuberculosis  department  of  the 
Herman  Kiefer  Hospital  for  2  years.  The  patient  and  her 
husband  are  suffering  from  pulmonary  tuberculosis,  and 
the  son  from  tuberculosis  of  the  right  hip-joint.  The 
husband  on  careful  examination  has  shown  no  evidence 
of  urogenital  tuberculosis.  Blood  Wassermann  tests  were 
made  on  Ixilh  the  patient  and  her  husband,  a  positive 
reaction   being   rei)orled  in   each   instance.     From   their 
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Fig.  I.  Tuberculous  ulcer  oi  anterior  vaginal  wall 
(natural  size).  The  ulcer  measures  appro.\imately  6  by  4 
centimeter.  The  margins  which  are  firm  are  elevated 
about  2  millimeters  above  the  base.  The  latter  presents 
the  typical  applejelly  appearance  of  a  tuberculous  ulcer 
and  on  manipulation  fine  bleeding  points  are  visible. 

histories,  however,  we  have  been  unable  to  obtain  any 
clinical  evidence  of  lues.  Relying  solely  upon  the  positive 
Wassermann  reaction  both  had  been  given  salvarsan  and 
mercury.  The  patient  had  txijhoid  fever  at  16  and  pneu- 
monia at  25.  Her  menstrual  history  has  been  perfectly 
normal.  She  was  operated  on  16  years  ago  for  a  right 
ruptured  extra-uterine  pregnancy.  She  gave  birth  to  a 
full-term  child  13  years  ago,  the  child  living,  however,  but 
3  days.  She  had  a  second  child  born  8  years  ago.  Both 
labors  were  normal.  .\  therapeutic  abortion  for  a  3 
months'  pregnancy  w'as  performed  in  June,  igig. 

General  physical  examination  of  the  patient  on  March 
23,  1920,  shows  moderately  active  bilateral  pulmonary 
tuberculosis. 

Abdominal  examination  is  negative,  except  for  slight 
pain  on  deep  palpation  over  the  left  lower  quadrant. 

Wtjliiidl  c.xamiiiati  111.  The  outlet  is  marital  with  some 
relaxation.  There  is  a  scant  bloody  vaginal  discharge.  The 
urethral  orifice  is  normal.  On  introduction  of  the  examin- 
ing finger  into  the  vagina  it  immediately  comes  in  contact 
with  a  roughened  area  on  the  anterior  wall.  Manipulation 
of  this  causes  some  bleeding,  but  the  patient  suffers  very 
little  discomfort.  The  cervix  is  normal  in  size,  points 
backward,  and  is  perfectly  smooth.  The  fundus  is  normal 
in  size,  in  anteposition,  but  movement  is  restricted.  The 
appendages  on  the  right  side  are  free.  Occupying  the  left 
fornix  is  a  small  cystic  mass  approximately  5  centimeters 
in  diameter,  which  is  movable  but  tender  on  manipidation. 

On  examination  of  the  vagina  with  the  speculum  an 
irregular  punched-out  ulcerated  area  (Fig.  i)  measuring 
approximately  6  by  4  centimeters  is  found  on  the  anterior 
vaginal  wall  beneath  the  base  of  the  bladder  and  extending 


Fig.  2.  (Photomicrograph  approximately  300  diam- 
eters.) This  section  taken  from  the  margin  of  the  ulcer 
presents  the  typical  picture  of  active  tuberculosis.  The 
giant  cells  in  this  section  are  especially  numerous. 

a  slight  distance  downward  along  the  urethra.  The  mar- 
gins of  the  ulcer  are  hard  and  elevated  about  2  millimeters 
above  the  base.  The  latter  presents  the  typical  apple  jelly 
a])pcarance  with  fine  bleeding  points  on  manipulation 

Smears  taken  from  the  ulcer  and  examined  with  the  dark 
field  illumination  were  negative  for  spirocha:tfe.  Smears 
were  also  negative  for  tubercle  bacilli. 

The  clinical  laboratory  findings  are  as  follows: 

Urine  examination  (catheterized  specimen)  shows 
spec  ilir  gra\  ity  i  .01 : ;  :u  id ;  ]ialc  color;  cloudy;  no  sugar;  no 
imlnxyl.  11(1  liilr;  >li'jlilr^l  trace  of  albumin.  The  centri- 
fugatcd  sediment  >vhich  is  slight  contains  a  few  squamous 
epithelial  cells,  numerous  pus  cells,  but  no  casts  or  blood. 
E.xamination  for  tubercle  bacilli  was  negative. 

Blood  examination  showed  haemoglobin  70  per  cent 
( Tali|ui-t  I ;  red  cells  3,700,000;  white  cells  14,000. 

I  )iiurip.tial  white  cell  count:  Polymorphonuclear  cells, 
74  per  cent ;  small  mononu  clear  cells  6  per  cent;  large  mono- 
nuclear cells.  17  per  cent;  transitional  cells,  3  per  cent. 

.\  blood  Wassermann  showed  a  4+  reaction.  (There 
were  no  clinical  manifestations  of  lues.) 

Roentgenological  report  by  Dr.  William  A.  Evans. 
Plate  of  the  chest  in  the  posterior  position  shows  no  evi- 
dence of  lower  lobe  pathology  nor  any  evidence  of  pleuritis. 
There  is  an  increased  deposit  at  the  hilus  on  both  s'des  and 
accentuation  of  the  linear  markings.  There  is  evidence  of 
a  bilateral,  parenchymal  infiltration,  this  being  seen  more 
especially  opposite  the  first  and  second  interspaces  on  the 
right  side,  and  opposite  the  first  interspace  on  the  left  side. 
There  is  an  area  of  increased  density  opposite  the  middle 
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portion  of  the  right  hilus  and  also  opposite  the  fifth  inter- 
space on  the  right  side.  The  appearance  is  that  of  a  well- 
resisted  parenchymal  tuberculosis. 

Cystoscopic  e.Namination  shows  the  bladder  mucosa 
normal  in  appearance  except  for  some  reddening  over  the 
trigonum.  Both  ureteral  orifices  are  normal.  There  is  no 
evidence  of  tuberculosis. 

April  S,  1920.  Under  gas  anaesthesia  two  small  wedge- 
shaped  pieces  of  tissue  were  removed  from  the  margins  of 
the  ulcer.  These,  on  microscopical  examination,  presented 
the  tjpical  picture  of  active  tuberculosis  (Fig.  2). 

Before  attempting  excision  of  the  ulcer  we  wished  to 
ascertain  what  curative  results  might  be  obtained  by  use 
of  the  roentgen-ray  or  radium.  Before  so  doing,  however, 
we  decided  to  relieve  the  patient's  abdominal  symptoms. 

Abdominal  iperalion,  April  14,  ig20.  median  incision. 
E.xamination  of  the  pelvic  structures  shows  the  presence  of 
a  left  cystic  ovary  6  centimeters  in  diameter  and  an 
adherent  tube.  The  right  tube  is  missing.  The  right  ovary 
and  uterus  are  normal.  Examination  of  the  pelvic  struc- 
tures shows  no  evidence  of  tuberculosis.  Scattered  over 
the  head  of  the  c;ecum,  however,  are  a  few  discrete  and 
confluent  tubercles.  The  appendix  shows  only  slight 
chronic  thickening.  Examination  of  the  other  abdominal 
viscera  shows  no  gross  evidence  of  tuberculosis.  The 
appendix  and  left  tube  and  ovary  were  removed.  Cn 
microscopical  examination  the  tube  shows  chronic  sal- 
pingitis, the  ovar>-  a  corpus  luteum  cyst,  and  the  appendix 
a  chronic  catarrhal  inflammatory  process.  No  tuberculosis 
is  evident  at  any  point. 

May  II,  1920.  Dr.  J.  E.  King  subjected  the  ulcer  to  a 
maximum  dose  of  roentgen-ray. 

May  29,  1920,  Dr.  J.  E.  King  inserted  50  milligrams  of 
radium  into  the  vagina  for  a  period  of  5  hours.  The  patient 
was  discharged  from  the  hospital  on  June  i,  1920. 

July  15,  1920,  a  second  similar-sized  dose  of  radium  was 
again  given. 

September  12,  1920,  the  patient  was  again  admitted  to 
the  hospital. 

The  roentgen-ray  and  radium  had  shown  no  appreciable 
effect  on  the  ulcer  and  we  decided  to  attempt  excision. 

Operation  September  7,  ig20.  Dilatation  and  curettage, 
excision  of  ulcer.  Dilatation  and  curettage  were  performed, 
but  only  a  small  amount  of  curettings  were  obtained. 

In  order  to  facilitate  removal  of  the  ulcer  and  also  to 
minimize  damage  to  the  bladder,  it  was  deemed  advisable 
to  make  a  vertical  incision  directly  through  the  ulcer. 
The  line  of  demarcation  between  the  base  of  the  ulcer  and 
the  underljing  fa.scia  was  more  definite  than  we  had 
anticipated.  The  line  of  cleavage  thus  obtained  made 
simple  the  removal  of  both  portions  of  the  ulcer,  leaving  a 
perfectly  clean-cut  wound.  The  margins  were  then  approxi- 
mated with  a  continuous  locking  suture  of  No.  2  cliromic 
catgut.  Three  stay  sutures  of  the  same  material  were 
employed.  Catheterization  showed  the  bladder  iminjured. 
Following  operation  catheterization   was  ordered   every 


S  hours  until  the  seventh  day  to  avoid  any  strain  on  the 
vaginal  wall.  Convalescence  was  slow  but  uneventful. 
There  was  some  breaking  down  of  the  wound  at  the  left 
upper  angle  but  this  soon  healed  by  granulation. 

Histological  report.  Examination  of  the  uterine  scrap- 
ings shows  a  perfectly  normal  endometrium.  Further 
sections  from  the  ulcer  show  the  same  picture  of  tuberculo- 
sis as  previously  reported  (Fig.  2). 

December  11,  1920.  The  wound  has  healed  perfectly 
and  the  patient  is  free  from  any  discomfort.  The  bladder 
condition  is  rapidly  clearing  up. 

February  i,  1921.  This  patient  returned  today  for  ex- 
amination. I  found  a  recurrence  of  the  tuberculous  pro- 
cess on  the  anterior  and  left  vaginal  walls  with  extension 
outward  toward  the  left  labium  minor,  in  close  proximity 
to  the  external  meatus.  The  patient  complains  of  burn- 
ing pain  in  this  area  on  urination. 

June  I,  1921.  Some  improvement  has  resulted  from 
frequent  applications  of  the  Kromayer  light. 

The  salient  features  of  this  case  are  the 
following: 

1.  The  tuberculosis  seemed  to  be  limited  to 
the  lungs,  the  head  of  the  caecum  and  the  anterior 
wall  of  the  vagina. 

2.  The  anterior  vaginal  wall  was  the  only 
pelvic  structure  involved  in  the  tuberculous 
process. 

3.  There  was  no  evidence  of  urogenital  tuber- 
culosis in  the  husband. 

4.  The  involvement  of  the  vaginal  wall 
appears  to  have  been  haematogeneous  in  origin. 

5.  It  was  possible  to  resect  the  ulcer  with 
subsequent  healing  of  the  wound. 

In  conclusion,  I  wish  to  express  to  my  resident,  Dr.  O.  C. 
Foster,  my  appreciation  for  much  of  the  clinical  data 
obtained  and  to  Dr.  C.  I.  Owen,  of  the  pathological  labora- 
tory, for  assistance  in  a  study  of  the  literature. 
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A  METHOD  OF  CRANIOPLASTY 

Using  as  a  Graft  One-half  the  Thickness  of  the  Bony  Part  of  a  Rib 
By  max  BALLIX,  M.D.,  F.A.C.S.,  Detroit,  Michig.\n 


A  BONY  defect  in  the  skull  shows  no  tendency 
toward  repair.  Though  the  periosteum, 
the  cancellous  diploe  between  the  two 
tables  and  the  dura  all  have  osteogenetic  powers, 
the  periosteum  soon  grows  down  over  the  edge  of 
the  defect  and  becomes  adherent  to  the  dura.  This 
cicatricial  union  prevents  or  limits  any  callus 
production.  The  only  exception  is  when  the 
wound  has  been  left  open  for  a  considerable  length 
of  time.  In  some  of  these  cases  the  skull  defect  has 
been  noted  "as  becoming  smaller,"  presumabh^ 
because  the  granulations  prevented  the  periosteum- 
dura  cicatrix  and  the  accompanying  infection  was 
a  stimulus  to  osteogenesis. 

The  exposed  dura,  meninges,  or  brain  substance 
soon  become  adherent  to  the  overhnng  skin  and 
this  is  followed  by  a  variety  of  symptoms.  These, 
known  only  vaguely  l^efore  the  war.  have  been 
seen  so  constantly  and  frequently  during  the  last 
few  years  that  they  have  been  grouped  by  some  ^ 
into  a  "trephine  syndrome." 

They  are :  (a)  headaches,  constant  and  severe, 
often  associated  with  melancholia  or  perversion  of 
the  disposition,  emotional  disturbances,  insomnia, 
etc.  They  may  be  made  worse  by  weather  chang- 
es, sunlight,  heat,  exertion,  etc.  (b)  Unpleasant 
sensations  of  vertigo  or  nausea,  especially  when 
suddenly  changing  position,  stooping  over,  turn- 

iNesselrode.  Surg.  Clin.,  Chicago.  igiS,  iii,  7S9. 


ing  the  head  quickly,  etc.  (c)  Inabihty  to  tolerate 
external  vibrations,  as  a  moving  train  or  shaking 
automobile;  sometimes  there  is  dizziness  on  walk- 
ing or  inabihty  to  stand  the  flicker  of  a  movie 
film,  (d)  A  sense  of  insecurity,  due  to  the  con- 
stant dread  of  further  injury,  often  preys  on  the 
patient's  mind.  "The  existence  of  a  loss  of  sub- 
stance preoccupies  the  patient  so  that  he  hves  in  a 
continued  state  of  inquietude  and  brooding."' 
Janssen'  in  a  series  of  ;^2^  collected  trephined 
cases,  found  some  or  all  of  these  symptoms 
present  in  98.  Warstat*  in  56  observed  cases 
found  only  4  which  showed  no  changes  of  this 
nature. 

Epilepsy  is  present  in  10  per  cent  of  trephined 
wounds  (Janssen^).  Holz**,  in  120  brain  wounds, 
found  1 1  cases  of  epilepsy:  9  were  in  wounds  of  the 
arm-leg  motor  areas,  2  were  extensive  occipital 
wounds.  It  generally  develops  2  to  3  months  after 
the  injury. 

Cranioplasty  relieves  most  of  these  symptoms, 
and  the  relief  is  generally  immediate.  Some  have 
advised  waiting  6  to  8  months  before  repairing  the 
defect,  beheving  that  there  is  danger  of  latent 
infection  before  this.  There  are  advantages  in 
doing  the  cranioplasty  early.  The  scar  process 
is  interrupted  so  many  months  sooner  and 
epilepsy  is  prevented.   Gilmour,  Hotz,  and  others 

-  Montpelier  med.,  1918,  55. 

3  Quoted  in  editorial.  Ann.  Surg.,  igig.  Ixix.  61. 

^Deutsch.  med.  Wchnschr.,  191S,  p.  112. 

^loc-  cit. 

'Beitr.  z.  klin.  Chir.,  191.5,  xcviii,  592. 


Fig.  I.    Rib  graft  in  place  in  tlie  skull  7  months  after 
transplantation. 


Fig.  2.    Incision  in  midaxillary  space  to  expose  sixth  and 
seventh  ribs.   .\lso  note  outline  of  skull  defect. 
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Fig.  3.  Quadrilateral  piece  of  (ascia 
excised  from  pectoralis  fascia 'some- 
what larger  than  skull  defect.  ^ 

Fig.  4.  Rib  exposed  by  pushing 
the  muscles  aside;  periosteum  incised 
along  upper  margin  of  rib  and  the 
outer  half  of  rib  chiseled  ofT  with  a 
narrow,  thin-bladcd  chisel,  splitting 
the  rib  gradually. 

Fig.  5.  Such  grafts  may  be  taken 
from  two  or  three  neighboring  ribs. 
Upper  insert  shows  graft.  Lower  in- 
sert shows  flexibility  of  graft. 


Fig. 


advocate  the  secondary  closure  as  soon  as  the 
wound  has  healed,  i.e.,  within  Ihe  first  month  after 
injury.' 

METHODS 

Before  the  general  appHcation  of  the  free 
autogenous  transplant  various  foreign  substances 
were  used  to  bridge  the  defect.  These  included 
plates  of  gold,  silver,  ivory,  horn,  mica,  rubber, 
cork,  celluloid,  and  paratlin.  They  were  all 
open  to  the  same  objection  as  all  heterogeneous 
grafts, i.e.,  delayed  suppuration,  frec(uently  necess- 

*  Canad.  M.  Ass.  J.,  1019,  ix.  022. 


ilating  their  rt'nunal  long  afterward.  These 
methods  now  ha\e  merely  an  historical  interest. 
Ne.xt  was  the  Koenig-Mueller  skin-osteo-perios- 
teal  tlap.  This  method  consisted  in  the  e.xchange 
of  two  pediculated  flaps.  One  taken  from  over  the 
defect  contained  only  the  scalp  covering  the 
defect.  From  the  neighborhood  a  second  tlap  was 
formed  with  a  pedicle  in  the  opposite  direction  to 
that  of  the  first  tlap.  This  second  fiap  contained 
scalj),  pericranium,  and  outer  table  chiselled  off 
carefully  from  the  diploe.  These  two  llaps  were 
exchanged,    so    that    the    bone-containing    Hap 
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Fig.  6. 


FiR.  7. 


Fig.  8. 

Vig.  6.  Skull  delect  e.\-posed  by  turning  down  quadri- 
lateral flap  and  dura  separated  from  periosteum  around  the 
edges  of  the  defect. 

Fig.  7.  Fascia  graft  placed  over  exposed  brain  and  pusli- 
ed  underneath  bone  edges. 

covered  the  defect  while  the  boneless  flap  took 
the  place  of  the  former.  The  disadvantages  of 
this  method  are  that  there  is  considerable 
haemorrhage  from  the  scalp  and  the  diploc  and  the 
exchange  of  the  flaps  causes  buckling  of  the 
pedicles.  Chiefly,  however,  the  spongiosa  is 
laid  directly  upon  the  dura,  which  tends  toward 
callus  formation  and  causes  subsequent  cortical 


Fig.  0. 

Fig,  8.  The  slots  are  prepared  for  the  reception  of  the 
bone  grafts  by  driving  chisel  into  the  diploe.  Insert  shows 
the  slot  completed. 

Fig.  9.  The  elastic  bone  graft  inserted  in  slots  to  repair 
defect. 

irritation.  We  have  used  the  Koenig-Mueller 
method  quite  successfully,  especially  in  Army 
work,  sometimes  combining  it  with  transplanta- 
tion of  a  flap  of  fascia  lata  to  prevent  adhesions 
between  the  brain  and  graft. 

The  objections  mentioned  to  the  Koenig-Muel- 
ler method  led  to  the  Hacker-Durante  modifi- 
cation.    Here  a  flap,  consisting  of  periosteum 
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and  outer  table,  was  made  near  the  periphery 
and  then  the  pedicle  twisted  so  that  the  periosteal 
surface  la}-  next  to  the  dura.  The  flap  was  not 
easy  to  make,  the  repeated  hammering  often 
produced  cerebral  concussion,  and  these  flaps  were 
liable  to  gangrene. 

The  French  use  cartilage  grafts,  introduced  by 
Morestin.  The  adv^antage  is  that  cartilage  is  more 
easily  fashioned  to  the  circumference  of  the 
cranium  than  is  bone.  Though  the  immediate 
results  are  good,  there  have  been  several  instances 
recorded  of  complete  or  partial  absorption  of  the 
graft,  leaving  the  patient  with  the  old  dreaded 
sense  of  insecurity. 

I-erichc.  Lyon  cliir.,  191 7,  Oct.  In  one  case  operated  on 
36  days  before,  in  one  i  year  previously,  the  cartilage  was 
replaced  by  connective  tissue.  In  two  other  cases,  after  5 
months,  the  cartilage  softened  and  did  not  give  the  same 
protection  that  bone  did. 

Wilson.  Ann.  Surg.,  igig,  l.xi.x,  230.  Cartilage  graft  in- 
serted i\\ml  12.  On  May  15  the  graft  was  "not  as  firm  as 
it  had  been  and  there  was  some  bulging  on  coughing." 

Autogenous  bone  transplantation  is  now  the 
method  of  choice  in  repairing  cranial  defects.  The 
bone  is  most  often  taken  from  the  tibia,  but 
grafts  have  also  been  used  from  the  rib,  sternum, 
trochanter  of  the  femur,  wing  of  the  scapula  and 
spine  of  the  ischium.  For  the  reception  of  the 
graft,  the  outer  table  is  beveled  off  for  one-half 
inch  at  opposite  edges  of  the  defect  and  the  graft 
held  in  place  by  sutures  through  holes  bored 
through  the  inner  table  (Morrison),  or  by  a 
lattice  of  sutures  across  the  periosteum,  or  the  ends 
of  the  graft  are  tucked  in  between  the  inner  table 
and  the  dura  (Nesselrode).  Using  one-half  the 
thickness  of  a  rib  as  a  graft  was  first  suggested  for 
bone  grafts  in  defects  of  the  mandible  (Gallie 
and  Robertson). 

Through  the  vicissitudes  of  opinion  regarding 
just  what  happens  to  bone  transplants,  most 
observers  agree  that  their  fate  depends  upon  the 
rapidity  of  blood  supply  plus  the  presence  of 
osteoblasts  (McWilliams')-  Osteoblasts  on  and 
near  the  surface,  in  a  position  to  absorb  nutriment 
from  the  bathing  lymph,  are  capable  of  living 
and  proliferating.  "At  the  end  of  ten  days, 
proliferation  of  these  osteoblasts,  on  the  periosteal 
and  endosteal  surfaces,  is  well  established.  The 
circulation  is  re-established  by  the  ingrowth  of 
new  blood  vessels  into  the  mouths  of  the  haversian 
systems.  This  takes  i)lace  witit  e.\traordinary 
rapidity.  In  small  porous  transplants  it  is  com- 
plete in  2  weeks. "  (Gallie  and  Robertson.-)  The 
rapidity  with  which  the.se  changes  occur  depends 
upon  the  size  and  density  of  the  graft  and  the 

*  Surg.,  Gyncc.  &  Obst.,  1916,  Jan. 
^  J.  Am.  M.  Ass.,  1918,  Ixx,  1134. 


number  of  surviving  osteoblasts  on  the  surface. 
In  large  or  dense  grafts,  requiring  deeper  or 
more  diflicult  penetration  for  the  blood  vessels, 
absorption  and  replacement  are  necessarily  slow. 

These  considerations  have  led  GaUie  and  Robert- 
son to  assert  that  half  a  rib  is  the  graft  of  choice 
e.xcept  where  support  is  wanted.  They  used  it  in 
repairing  a  loss  in  continuity  of  the  mandible. 
Carter^  has  used  a  similar  graft  in  rhinoplasty 
after  the  ItaUan  method.  Half  a  rib  was  trans- 
planted into  the  arm  and  two  weeks  later  an  arm 
flap,  with  the  contained  bone,  was  turned  into  the 
nose  defect.  Brown\  in  .Australia,  reported  a 
series  of  cases  in  which  half-thickness  rib  grafts 
were  used  for  cranioplasties,  but  his  method  differs 
from  ours  in  many  points,  which  seem  to  render 
the  method  used  by  us  preferable.  We  operated 
upon  our  first  cases  in  191S  without  knowing  of 
Brown's  article. 

.\n  ingenious  method,  recently  described  by 
Kreider^  may  be  advantageous  in  certain  cases. 
Wliile  operating  upon  a  very  recent,  depressed 
fracture,  two  large  bone  fragments  were  removed 
and  inserted  subcutaneously  in  the  hypochondrium 
for  preserv^ation.  Seven  weeks  later,  after  in- 
fection had  well  subsided  in  the  skull,  the  frag- 
ments with  some  adherent  fat  were  taken  from  tlie 
abdominal  pocket  and  re-implanted  into  the 
cranial  defect,  a  good  result  ensuing. 

The  technir^ue  of  our  method  is   as   follows: 

1 .  We  procure  the  graft  by  exposing  one  or  two 
ribs  on  the  side  of  the  thorax  through  a  flap 
incision.  We  use  the  sixth  and  seventh  ribs,  the 
middle  of  the  incision  being  about  the  mid- 
a.xillary  line  (Fig.  2). 

2.  A  quadrilateral  piece  of  fascia  is  excised  from 
the  pectoralis  fascia,  somewhat  larger  than  the 
skull  defect  to  be  covered  (Fig.  3).  This  fascia  is 
kept  in  a  warm  saline  solution. 

3.  The  rib  is  e.xposed  by  pushing  the  muscles 
aside.  The  periosteum  is  incised  along  the  upper 
margin  of  the  rib;  then  the  outer  half  of  the  rib  is 
chiseled  off,  leaving  the  inner  half  intact  up;)n 
the  pleura.  This  is  done  by  chiseling  along  the 
upper  margin  with  a  narrow,  thin-bladed  chisel, 
splitting  the  rib  gradually  for  the  required  dis- 
tance (Fig.  4).  After  the  rib  is  split  throughout  the 
length  of  graft  desired,  the  graft  is  removed  by 
biting  through  each  end  with  strong  bone  scissors. 
The  splitting  need  not  be  carried  down  to  the 
lower  or  inferior  edge  of  the  rib  (as  figure  shows 
erroneously).  A  very  little  caution  will  avoid 
entering  the  pleura. 

■J.  Am.  M.  Ass..  1913,  Ix,  jjS. 

*  Med.  J.,  .Australia,  1917. 

'  J.  .\m.  M.  .-Us.   i9-'o,  Lt-tiv.  io.'4. 
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Grafts  can  be  taken  from  two  and  three  adjoin- 
ing ribs,  if  necessary  for  covering  a  large  skull 
defect  (Fig.  5).  These  grafts  are  also  kept  in 
saline  solution,  and  the  chest  wound  is  closed  in 
layers. 

4.  The  skull  defect  is  exposed  by  a  quadrilateral 
flap.  The  skin  is  carefully  dissected  from  the 
underlying  adherent  brain  or  dura,  though  the 
minute  dissection  of  all  scar  tissue  from  the  brain, 
advised  by  some,  is  not  deemed  necessary.  The 
dura  is  separated  from  the  periosteum  around  the 
edges  of  the  defect  and  the  edge  of  the  bone  taken 
away  for  one-quarter  inch  around  the  entire 
periphery,  using  a  gnawing  bone  forceps  or  small 
chisel  (Fig.  6).  Irregular  defects  are  made  regular 
in  outhne  to  receive  the  grafts  properly.  The 
fascia  transplant  is  next  placed  over  the  exposed 
brain,  pushed  underneath  the  bone  edge  and 
smoothed  out.  Sutures  are  not  needed,  in  our 
opinion,  to  keep  this  fascia  graft  in  place  (Fig.  7). 

5.  The  bed  for  the  reception  of  the  bony  graft 
is  now  prepared  as  follows:  On  opposite  sides  of 
the  defect  the  outer  and  inner  tables  are  separated 
by  dri\ang  the  chisel  lightly  between  the  two, 
along  the  exposed  edge  of  the  diploe.  With  only  a 
few  strokes  of  the  chisel  a  short  slot  is  thus  easily 
formed  in  the  cancellous  middle  layer  of  the 
cranium  (Fig.  8). 

6.  The  rib  grafts  are  put  in  place  by  simply 
inserting  each  end  in  the  prepared  slot.  If  the  rib 
is  made  a  trifle  longer  than  the  defect  it  will  tend 
to  curve  outward,  away  from  the  brain,  and  will 
keep  its  position  in  the  slot  firmly  because  of  its 
elasticity  (Fig.  9).  Two  or  more  grafts  can  be 
placed  side  by  side  to  bridge  a  large  defect. 

7.  The  skin  flap  is  turned  back  and  sutured  in 
place. 

ADV.\NT.-\GES 

I.  Both  fascia  and  bone  are  obtained  from  the 
same  location.  In  all  other  methods  the  fascia 
graft  is  obtained  through  a  separate  incision  in  the 


thigh  or  abdomen.  Besides,  the  pectoral  fascia, 
light,  areolar,  with  fat  adhering  on  both  surfaces, 
is  a  better  protection  against  adhesions  than  is 
the  firm,  fibrous  fascia  lata. 

2.  The  rib  seems  to  have  a  natural  hne  of 
cleavage  in  its  center.  As  the  pleural  half  of  the  rib 
is  left  in  silu,  there  is  rapid  regeneration  and 
no  rib  defect  results. 

3.  A  graft  consisting  of  only  half  the  thickness 
of  the  rib  has  a  considerable  degree  of  springiness 
and  elasticity  to  it  (see  Figure  5,  insert).  This 
allows  it  to  be  easily  molded  to  the  skull  without 
the  necessity  of  sawdng  half  way  through  the  graft 
at  short  intervals  (Albee),  as  must  be  done  with 
denser  and  thicker  grafts  to  bend  them.  This 
impossibility  of  easily  shaping  bone  grafts  is  the 
chief  reason  why  Chutro  and  others  prefer  carti- 
lage grafts.  Our  half-rib  graft  has  this  advantage 
over  the  cartilaginous  graft  without  the  dis- 
advantage of  being  resorbed  early. 

4  The  wedge-shaped  slot  fashioned  in  the 
diploe  for  its  reception  requires  only  a  few  strokes 
of  the  chisel.  There  is  no  bleeding  as  in  exposing  a 
wide  area  of  the  diploe,  no  foreign  material  is 
needed  for  fixation  and  the  graft  can  be  set  in  with 
curve  enough  to  separate  it  from  the  underlying 
brain. 

5.  Brown's  method  does  not  include  the  fascia 
flap,  which  we  think  is  important  for  preventing 
adhesions  between  graft  and  brain.  He  keeps  the 
rib  graft  in  place  by  a  lattice  work  of  sutures, 
which  are  diflicult  to  take  in  the  periosteum  or 
galea  and  not  comparable  to  the  ease  of  fixating 
the  grafts  in  slots. 

Since  writing  this  article,  in  the  last  number  of  Archives 
of  Surgery  (vol.  i,  No.3,428),Dr.  Leo  Eloesser  recommends 
rib-grafting  for  the  repair  of  defects  in  long  bones  and 
mentions  that  "the  rib  is  particularly  well  adapted  for 
filhng  in  cranial  defects.  The  convexity  fits  in  well  with  the 
curve  of  the  cranium  and  gives  an  excellent  cosmetic 
result."  He  gives  no  special  technique,  however,  and  his 
cases  reported  are  all  transplantation  into  long  bones. 
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ACUTE    PARTIAL    ENTEROCELE 

Dr.  Charles  F.  Sawyer  read  a  paper  entitled 
"Acute  Partial  Enterocele."     (See  page  38.) 


DISCUSSION 

Dr.  Colemax  G.  Buford:  I  would  emphasize 
particularly  the  importance  of  a  point  and  the  treat- 
ment of  it,  quoted  by  Dr.  Sawyer  in  connection  with 
the  subject  of  partial  enterocele.  I  refer  to  entero- 
celes  occurring  into  drainage  tubes  used  in  the  ab- 
domen. He  quotes  two  cases  where  this  occurred, 
in  which  the  glass  drainage  tubes  had  to  be  broken 
in  order  to  liberate  the  gut.  It  would  seem  that  my 
experience  is  worthy  of  recording. 

.'\bout  191 1  I  attempted  to  do  away  with  gauze 
drains  and  gauze  wrappings  for  tubular  drainage 
in  the  abdomen.  I  realized  that  there  was  danger 
of  herniation  of  the  gut  and  omentum  into  the 
fenestrations  of  tub:\s,  and  I,  therefore,  chose  tubes 
with  the  distal  ends  closed  and  having  very  small 
lateral  fenestrations.  Several  months  passed  with- 
out any  difficulty,  when  upon  withdrawing  one  of 
these  tub'js,  I  brought  out  with  it  a  loop  of  intestine 
and  found  that  there  were  three  or  four  nipple-like 
projections  of  intestine  within  the  drainage  tube. 
These  had  become  cedematous  and  it  first  seemed 
impossible  for  me  to  get  them  out  without  breaking 
the  tube,  but  I  was  able  to  remove  them  without 
serious  damage  to  the  peritoneum  by  making  gentle 
tractions.  In  fact,  I  was  surprised  to  see  how  easily 
these  came  out.  .\bout  6  months  later  this  accident 
occurred  again,  but  on  this  occasion  the  tube  was 
literally  filled  with  protrusions  of  gut.  each  of  which 
was  swollen.  I  remembered  my  first  experience  and 
applied  the  same  method  of  gentle,  but  slow  trac- 
tion, and  released  all  of  these  without  its  being  neces- 
sary to  break  the  tube. 

I  will  say,  by  the  way,  that  I  have  seen  only  one 
partial  enterocele  following  an  operation.  That 
occurred  in  the  service  of  Dr.  Fenger  at  Mercy 
Hospital  about  1896  or  1897.  He  laparotomized  a 
mad  who  showed  a  permeable  bowel,  but  persistent 
vomiting  anil  abdominal  distention.  Several  days 
after  the  operation,  the  wound  was  opened  and 
a  partial  enterocele  between  sutures  in  the  line  of 
the  abdominal  incision,  was  found.  His  symptoms 
were  relieved  and  the  man  recovered. 


RESULTS  IN  THE  OPEN  TREATMENT 
OF  FR.ACTURES 

Dr.  Joseph  Smith,  Wausau,  Wisconsin,  read 
paper  entitled  ''  Results  in  the  Open  Treatment  of 
Fractures."    {iee  page  45. j 

DISCUSSION 

Dr.  Wlliau  Hessert:  One  of  the  last  state- 
ment^ made  by  the  essayist  was  that  it  was  not  good 
surgical  practice  to  leave  in  a  foreign  body.  I  would 
like  to  ask  him,  when  he  closes  the  discussion,  to 
tell  us  what  his  reasons  are  for  making  that  state- 
ment. Personally,  I  leave  the  foreign  body  in,  and 
do  not  take  it  out  unless  there  is  infection.  Roughly 
speaking,  in  100  cases  in  which  I  have  used  foreign 
bodies,  I  have  had  2  cases  of  infection, oneof  the  femur, 
and  one  of  the  fibula.  In  the  case  of  the  fibula  the 
plate  had  to  be  taken  out  on  account  of  infection, 
and  in  the  femur  the  plate  was  taken  out  because  a 
sinus  developed. 

.Aside  from  these  cases,  I  have  made  it  a  practice 
to  leave  the  foreign  body  in.  I  have  had  no  com- 
plaint on  account  of  its  weight.  None  of  these 
cases  has  had  the  [ilate  removed  by  other  surgeons, 
so  far  as  I  know. 

Dr.  E.vi.manuei.  Friend:  I  would  like  to  ask 
Dr.  Smith  how  many  cases  of  infection  he  has  had 
in  the  ,i,5  cases  in  which  he  used  Lane  plates.  I  am 
sure,  my  results  from  the  use  of  Lane  plates  arc  not 
as  good  as  his.  \  great  many  of  them  have  had  to 
be  taken  out. 

Dr.  Charles  E.  Kahlke:  I  would  like  to  ask 
Dr.  Smith  as  to  the  functional  results  obtained  in  the 
cases  of  Colles'  fractures.  We  see  too  many  of 
these  cases  coming  with  severe  deformity,  but  the 
greatest  distress  seems  to  be  to  abandon  ti.xalion 
rather  than  have  bony  deformity. 

Dr.  James  M.  \eff:  This  is  the  best  paper  I  have 
heard  on  the  surgery  of  the  bones  for  a  long  time. 
Dr.  Davis,  who  is  present  this  evening,  knows  that 
in  France  we  had  a  great  many  simple  fractures  of 
the  bones  that  were  plated.  We  used  the  Lane 
technique  throughoyt  and  very  rarely  had  infection. 
.\fter  plating  these  fractures  we  were  able  to  send 
the  patients  over  to  England  in  a  short  time,  instead 
of  keeping  the?n  in  France  for  a  long  time;  we  plated 
these  fractures,  put  ilie  limbs  in  lasis.  auA  sent  the 
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patients  over  to  England  inside  of  2  weeks.  Those 
we  did  not  plate  had  to  be  kept  in  France  for  several 
weeks.  We  plated  every  bone  in  the  body,  the  clav- 
icle, the  long  bones,  the  humerus,  both  bones  of  the 
forearm,  the  tibia,  the  fibula,  etc.  We  have  done  a 
great  deal  of  plating.  We  have  plated  the  clavicle 
in  a  number  of  cases  and  have  resorted  to  ring  in 
some.  In  the  latter  I  have  adopted  the  method  which 
I  described  in  a  recent  paper  on  wiring  of  bones, 
particularly  those  fractures  where  there  are  small 
fragments.  For  instance,  in  the  cases  of  CoUes ' 
fracture,  where  the  fracture  is  produced  by  falling 
on  the  back  of  the  hand,  with  a  displacement  for- 
ward and  upward  in  some  of  these  it  is  hard  to 
reduce  the  deformity.  We  have  had  some  of  these 
cases  where  v.-e  have  opened  the  parts  and  put  in 
wire  in  accordance  with  Lane's  technique  and  solder- 
ed the  wire  in  place  as  I  described  in  a  paper  read  at 
Rockford,  Illinois,  some  time  ago.  We  have  used 
silver  and  copper  wire  and  soldered  it,  first  tinning 
it  and  soldering  it  as  the  tinner  would  ordinarily 
solder  wire.  In  that  way  we  prevent  breaking  of 
the  wire  in  twisting  and  have  no  unwieldy  ends  to 
deal  with  nor  bend  down  afterward.  We  have 
employed  this  method  in  fractures  around  the  elbow- 
joint;  we  have  applied  it  to  fractures  of  the  clavicle 
and  to  Colles'  fracture  of  the  lower  end  of  the 
radius.  It  seems  to  me,  it  is  an  ideal  way  to  use 
either  copper  or  silver  wire  in  fractures  of  bones. 

I  agree  with  Dr.  Smith  regarding  infection.  We 
have  had  very  few  cases  of  infection  where  the  Lane 
technique  has  been  followed  out  to  the  letter. 

Dr.  N.  M.  Percy:  Dr.  Xeff  expressed  my  senti- 
ments when  he  said  that  this  was  one  of  the  best 
papers  on  fractures  he  had  heard  for  a  long  time. 
I  agree  with  practically  everything  Dr.  Smith  has 
said.  It  has  not  been  my  practice,  however,  to 
remove  a  Lane  plate  e.xcept  when  it  makes  trouble, 
or  when  there  is  a  likelihood  of  its  doing  so.  I  cannot 
see  any  objection,  however,  to  removing  plates, 
provided  this  is  done  early,  as  Dr.  Smith  advises, 
so  as  not  to  prolong  the  period  of  disability.  On  the 
other  hand,  it  has  been  my  experience  that  plates, 
properly  placed,  seldom  ever  cause  any  trouble. 
The  successful  use  of  plates  is  purely  a  matter  of 
technique.  I  have  put  plates  on  every  long  bone  in 
the  body,  the  interval  since  operation  varying  from  a 
few  weeks  to  12  years.  During  the  past  12  years  I 
have  plated  260  fractures  and  have  removed  the  plates 
in  cS  per  cent  of  the  cases.  .\n  acute  infection  has  fol- 
lowed the  operation  in  only  one  case.  In  some  cases 
the  plates  were  removed  because  of  a  mild  infection 
resulting  in  a  sinus  formation  a  few  weeks  to  j 
months  after  the  operation.  In  other  cases  the 
plates  were  removed  because  they  had  been  placed 
subcutaneously.  It  is  our  practice  to  remove  all 
plates  placed  subcutaneously,  especially  if  this 
region  is  subject  to  traumatism,  as  is  the  lower  por- 
tion of  the  tibia.  .\  plate  placed  deep  under  the 
muscles  is  seldom  removed. 

In  observing  Dr.  Smith's  slides,  I  noticed  that  in 
three  cases  in  which  there  was  a  fracture  of  both 


bones  of  the  forearm,  he  plated  one  bone  and  wired 
the  other.  It  was  noted  in  all  three  cases  that  both 
the  immediate  and  ultimate  results  were  more  per- 
fect in  the  bone  on  which  the  plate  was  used  than  in 
the  bone  which  was  wired.  I  would  like  to  ask  Dr. 
Smith  why  when  he  found  it  necessary  to  make  a 
fixation  of  both  bones,  he  plated  one  and  wired  the 
other. 

Dr.  H.\rry  Jackso.v:  I  would  like  to  ask  Dr. 
Smith  whether  he  has  inserted  any  plates  in  com- 
pound fractures.  I  have  had  a  few  of  these  cases  and 
I  have  not  been  able  to  hold  the  fragments  by  any 
other  means  than  by  Lane  plates.  In  using  the 
Lane  plate  in  the  deeper  tissues  I  have  been  sur- 
prised not  to  get  any  infection. 

Dk.  Budd  \'.\n  Sw'ERlNGEN,  Fort  Wayne,  In- 
diana: It  was  my  good  fortune  to  see  some  fracture 
work  in  San  Francisco  a  few  years  ago,  and  it  was 
the  practice  there  to  remove  the  plates  in  all  cases 
before  the  patients  left  the  hospital. 

In  some  of  my  own  work  I  have  found  good  reasons 
for  removing  plates.  In  the  first  place  the  screws 
become  loose  in  a  short  time  and  the  fragments  are 
not  held  securely  always.  No  matter  how  tightly 
they  were  put  in  at  first  a  pressure  atrophy  occurs 
around  them  and  we  find  them  loose  in  a  few  weeks. 
If  the  plates  are  left  in  very  long,  as  shown  in  the 
plates  this  evening,  there  is  a  piling  up  of  callus,  so 
that  you  have  to  chisel  down  in  order  to  get  at  the 
screws  and  remove  the  plate.  This  excess  callus 
often  causes  pain  and  if  near  a  joint  some  stiffness. 
These  plates  can  be  taken  out  easily  if  it  is  done  early 
and  whether  there  has  been  clinical  evidence  of 
infection  or  not,  there  will  be  found  some  more  or 
less  fluid  material  about  them  with  a  staining  of  the 
tissues.  I  am  incKned  to  think  that  in  some  cases  we 
remove  the  plates  too  early.  There  is  no  doubt  but 
that  a  plate  delays  union.  Its  presence  operates  in 
some  way  to  delay  the  formation  of  firm  callus. 

Dr.  Colemax  G.  Buford:  There  is  one  important 
phase  of  this  subject  which  possibly  we  ought  to  pay 
more  attention  to,  namely,  the  medicolegal  aspect. 
The  lawyers,  who  are  trying  these  Lane  plate  cases, 
seem  to  have  been  impressed  by  the  testimony  of  a 
few  men  to  the  eft'ect  that  it  is  wrong  to  leave  Lane 
plates. 

I,  personally,  do  not  think  there  is  any  law  that 
can  be  laid  down  as  to  whether  this  should  or  should 
not  be  done  at  a  certain  time  after  the  operation, 
and  I  am  sure  there  is  no  uniformity  of  belief  about 
it,  and  each  surgeon  giving  advice  or  testimony- 
should  be  very  careful  to  state  the  case  in  some  such 
form  to  the  counsel. 

Dr.  p.  H.  Krexsciier:  I  was  glad  to  sec  Dr. 
Smith  using  the  Lane  plate  in  so  many  of  his  cases 
with  such  good  results.  A  prominent  surgeon  re- 
cently made  the  statement  that  the  Lane  plate 
method  had  practically  gone  out  of  use.  I  have  used 
the  Lane  plate  in  many  cases  with  satisfactory  re- 
sults and  shall  continue  to  use  i  where  I  believe  it  is 
indicated.  I  was  glad  to  have  Dr.  Smith  show  the 
picture  of  the  case  in  which  he  had  used  the  Parham- 
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Martin  band.  I  have  used  it  in  lo  cases  in  the  last 
2  years  and  find  it  applicable  in  spiral  fractures  of 
the  tibia,  femur,  and  humerus.  I  believe  it  should 
be  used  in  short  oblique  and  spiral  fractures  as  well 
as  in  long  oblique  fractures. 

I  do  not  remove  the  Lane  plate  unless  there  is 
definite  indication.  I  have  never  used  a  plate  on 
compound  fractures  in  the  presence  of  infection. 
I  do  not  believe  that  the  Lane  plate  gets  loose  if 
the  proper  screws  are  used  in  its  application. 

In  the  last  2  years,  I  have  used  wire  staples  in  five 
cases  of  fractures  near  the  joint.  I  used  staples 
in  one  case  last  week  where  there  was  a  fracture  of 
the  external  condyle  of  the  humerus;  also  used 
staples  in  another  fracture  of  the  shoulder-joint. 
In  one  case  two  staples  were  used,  one  at  right- 
angles  to  the  other.  This  held  in  splendid  position 
the  head  of  the  humerus  which  had  been  entirely 
disconnected  from  the  shaft,  had  slipped  out  through 
the  joint  capsule  and  lay  underneath  the  pectoralis 
minor  muscles. 

Dr.  Smith  (closing) :  I  am  very  much  obliged  to 
the  gentlemen  who  have  brought  out  so  many 
interesting  points  in  the  discussion  of  my  paper. 

In  replv  to  the  question  of  Dr.  Hessert  as  to  why 
we  removed  the  Lane  plates,  I  think  an  examination 
of  the  slides  shown  will  answer  that  question,  at 
least  in  part.  You  doubtless  observed  that  in  those 
cases  in  which  the  plate  was  removed  early  there  was 
very  little  deformity  in  the  bone,  and  very  little 
irregular  callus.  You  also  remember  in  those 
two  cases  in  which  the  plate  was  not  removed  there 
was  a  good  deal  of  irregular  callus.  I  think  we  get 
much  nicer  and  smoother  healing,  less  rough  callus, 
when  the  plate  is  out.  The  point  raised  by  Dr. 
Buford  is  also  worthy  of  consideration.  There  is 
another  reason  why  the  plate  should  come  out,  and 
that  is,  a  certain  number  of  these  cases  will  have 
trouble  with  the  plates.  If  the  presence  of  the  plate 
docs  not  cause  infection  it  may  be  painful.  Patients 
occasionally  complain  of  some  discomfort  if  the 
plates  are  so  located  as  to  be  subjected  to  trauma. 

Another  reason  for  opening  up  these  wounds  and 
removing  the  plates  is  that  you  will  find  the  tissues 
where  the  plate  has  been  in  contact  with  bone  some- 
what discolored,  and  often  there  is  a  little  necrosis, 
and  for  this  reason  it  is  a  good  plan  to  get  rid  of  the 
foreign  body  and  give  the  bone  a  chance  to  make  a 
complete  restoration  to  normal  continuity. 

Another  thing  that  happened  in  one  case  was  that 
a  man  had  a  plate  that  had  been  applied  and  left 
in;  he  fell  and  broke  his  leg  again  at  about  the  same 
point,  and  the  old  plate  made  a  great  deal  of  trouble 
for  us  in  reducing  the  second  fracture.    That  may 


be  an  unimportant  reason  for  removing  it,  but  in 
this  particular  case  it  was  rather  important. 

In  reph-  to  Dr.  Friend's  inquiry,  I  would  say  that 
in  the  38  cases  in  which  we  employed  the  Lane  plate, 
we  have  had  no  infection  which  caused  any  trouble. 
In  one  or  two  cases  we  have  had  a  little  seropuru- 
lent  discharge,  but  not  enough  to  cause  any  trouble. 
These  wounds  heal  like  perfectly  clean  wounds. 
Since  the  paper  was  written  we  have  had  one  plating 
case,  in  which  there  was  slight  infection,  but  the  38 
cases  mentioned  in  this  paper  were  not  accompanied 
by  any  infection. 

Regarding  the  cases  of  CoUes'  fractures,  with 
malposition.  Dr.  Kahlke  inquired  about,  one  of 
them  was  lost  sight  of  after  reduction  had  been 
etYected,  and  the  other  died  a  year  or  two  afterw'ard 
from  influenza,  but  so  far  as  we  know  the  result  of 
this  operation  for  reduction  of  the  malposition  was 
quite  satisfactory.  The  patient  never  complaineo 
of  any  disability. 

Dr.  Percy  inquired  why  in  double  fractures  we 
plated  one  bone  and  wired  the  other.  I  think  chiefly 
for  cosmetic  purposes. 

In  reply  to  Dr.  Jackson's  question  as  to  the  use 
of  Lane  plates  in  compound  fractures,  at  the  present 
time  we  have  three  compound  fractures  of  the  leg 
in  which  we  have  used  Lane  plates,  after  a  thorough 
cleaning  out  of  the  wound.  If  the  plate  is  applied  in 
a  place  which  is  accessible  for  removal,  that  is,  near 
the  surface,  and  screws  are  used  barely  long  enough 
to  go  through  the  bone  and  not  penetrate  the 
marrow,  it  does  not  increase  the  danger  of  infection 
I  believe  it  is  a  good  deal  better  to  put  on  a  plate 
temporarily  and  secure  a  reasonable  degree  of  immo- 
bilization than  to  allow  the  limb  to  dangle  around 
without  any  fijcation,  especially  in  those  cases  where 
both  bones  of  the  arm  or  leg  are  broken.  In  our 
practice  we  have  quite  frequently  employed  a  small 
Lane  plate  to  secure  reduction  and  maintain  it  until 
a  plaster  cast  or  some  other  fixation  device  is  em- 
ployed, even  in  open  fractures,  and  we  have  not  seen 
any  worse  results,  so  far  as  infection  is  concerned,  in 
those  plated  than  in  those  which  were  not  plated. 

In  regard  to  the  Parham-Martin  band,  as  men- 
tioned by  Dr.  Kreuscher,  it  is  an  ideal  device  for 
certain  cases.  I  want  to  warn,  however,  against 
leaving  the  band  in  and  having  to  remove  it  at  a 
subsequent  time.  These  bands  may  be  difficult  to 
remove.  I  remember  one  instance  in  which  a  Par- 
ham-I\lartin  band  was  put  on  by  some  one  else,  and 
the  patient  came  to  us  on  account  of  pain  and  irrita- 
tion, and  we  undertook  to  remove  the  band  and 
found  it  was  so  completely  buried  in  callus  that 
its  removal  was  an  extremely  diflicult  undertaking. 
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Dr.  Karl   A.  Meyer  read  a  paper  on  "Gun- 
shot Wounds  of  the  Abdomen." 


PERTHES     DISEASE 

Dr.  D.  B.  Phemister:  This  case  of  Perthes' 
disease  is  of  interest  because  it  was  operated  on  and 
the  pathological  changes  in  the  head  of  the  femur 
and  hip-joint  were  determined,  and  because  of  the 
postoperative  regeneration  that  followed  curettage 
of  the  diseased  focus  in  the  femoral  head. 

C.  P.,  male,  age  10,  entered  Presbyterian  Hospital 
March  i,  1920,  with  the  following  history:  Onset  5 
months  ago  with  pain  and  limp  in  right  hip,  which 
did  not  confine  him  to  bed.  After  3  weeks  he  was  put 
to  bed  with  weight  extension  of  the  limb,  which  was 
continued  for  3  months.  For  the  last  6  weeks  he  has 
been  free  of  pain  and  walking  around,  but  consider- 
able limp  and  limitation  of  motion  persist.  E.xami- 
nation  showed  slight  limitation  of  fle.xion,  but  mark- 
ed limitation  of  abduction  and  rotation  in  the  right 
hip-joint;  otherwise  negative.  Roentgenograms 
showed  flattening  and  cavity  formation  of  the  center 
of  ossification  of  the  epiphysis  of  the  head.  The 
diagnosis  of  Perthes'  disease  was  made,  and  the 
patient  left  the  hospital  without  treatment. 

He  returned  4  months  later  with  slight  increase  of 
the  limp,  but  was  still  free  from  pain.  Second 
roentgenograms  showed  marked  increase  in  size 
of  the  area  of  destruction  and  further  collapse  of  the 
center  of  ossification  of  the  femoral  head.  Two 
small  sequestra  could  be  seen  in  area  of  destruction. 

The  hip-joint  was  opened  and  a  mild  sj'novitis 
with  a  straw-colored  effusion  and  villus  formation 
was  found.  A  window  was  excised  from  the  head 
of  the  femur  extending  into  the  center  of  ossifica- 
tion which  had  broken  down  in  its  lateral  portion, 
giving  rise  to  a  cavity  filled  with  granulations,  necro- 
tic debris  and  sequestra.  The  cavity  was  thoroughly 
curetted  and  the  hip-joint  closed. 

Bacteriological  examination  and  guinea-pig  in- 
oculations of  the  material  removed  were  negative. 
Histological  examination  showed  a  mOd  chronic 
synovitis  and  quiescent  inflammatory  changes  with 
small  sequestra  in  the  tissue  removed  from  the 
broken  down  center  of  ossification  in  the  head. 

Following  the  operation  there  was  rapid  filling 
in  by  new  bone  of  the  ca\'ity  remaining  after  curet- 
tage of  the  disintegrated  head,  and  5  months  after 
operation  practically  all  traces  of  the  ca\dty  had 
disappeared.  The  pathological  findings  speak 
strongly  for  the  infectious  nature  of  the  disease,  and 
the  postoperative  regeneration  suggests  that  opera- 
tion may  be  the  most  desirable  form  of  treatment. 

Dr.  Coleman  G.  Buford:  It  seems  to  me  that 
we  are  liable  to  confuse  this  type  of  cases  clinically. 


with  another  group  of  mild  hip  disturbances  which 
are  believed  to  be  at  least  one  of  the  phases  of 
coxavara  in  which  there  is  a  gradual  separation  of 
the  head  of  the  femur  from  the  epiphysis  with  more 
or  less  destruction  of  one  or  both,  and  more  or  less 
rotation  of  the  head.  The  X-ray  plates  of  patients 
with  this  disease  are  verj-  simOar  to  those  presented 
in  this  case  of  Perthes'  disease,  except  that  there  is 
no  sequestrum.  I  have  wondered  many  times  if 
these  were  not  merely  different  pathological  phases 
of  the  same  affliction.  If  they  are  not  the  same 
pathological  entity,  then  they  must  not  be  confused, 
as  the  clinical  symptoms  are  so  similar,  for  it  is 
certainly  true  that  those  referred  to  as  coxavara  do 
very  well  upon  non-operative  treatment,  and  I 
should  hate  to  see  one  of  them  operated  upon  in 
view  of  the  results  that  may  be  obtained  by  pro- 
longed immobilization  in  casts.  I  am  familiar  with 
the  outcome  of  a  few  of  these  who  have  had  this 
treatment  and  in  whom  the  motion  and  usefulness 
of  the  limbs  was  very  good  and  fully  as  satisfactory 
as  we  could  expect  from  drainage. 

a  compar.-\tive  study  of  end-results  of 
cholecystostomy  and  cholecystectomy 

Dr.  Frank  D.  Moore  read  a  paper  entitled  "A 
Comparative  Study  of  the  End-Results  of  Cholecys- 
tostomy and  Cholecystectomy."     (See  page  41.) 

DISCUSSION 

Dr.  A.  J.  Ochsn'er:  I  can  heartily  subscribe  to 
the  statements  made  in  Dr.  Moore's  conclusions, 
but  there  is  a  tendency  at  the  present  time  to  give 
the  impression  that,  because  there  is  considerable 
trouble  with  many  patients  after  cholecystostomy, 
therefore  we  should  perform  cholecystectomy.  For 
several  years  there  has  not  been  a  week  but  what  I 
have  encountered  several  cases  of  cholecystectomy 
that  have  had  as  much  or  more  trouble  after  this 
operation  than  they  had  before.  In  such  cases  the 
cause  of  the  trouble  is  probably  one  or  another  of 
the  causes  that  have  been  mentioned  by  the  essay- 
ist. I  believe  that,  instead  of  adopting  cholec}-s- 
tectomy  as  the  rule,  we  should  adopt  it  only  in  cases 
in  which  we  have  a  definite  reason  for  doing  it; 
namely,  a  diseased  gall-bladder  or  cystic  duct. 
Dr.  Moore  has  mentioned  a  group  of  cases  in  which 
cholecystectomy  is  contra-indicated,  in  acute 
inflammatory'  conditions  in  which  this  operation 
would  endanger  the  patient's  life,  and  in  which 
we  can  remove  the  gall-stones  and  give  relief  tem- 
porarily, and  remove  the  gall-bladder  later  on  in 
perfect  safety.  In  that  case  a  diseased  gall-bladder 
is  not  an  indication  for  a  cholecystectomy. 
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I  had  a  case  today  in  which  I  removed  the  gall- 
bladder 2  years  ago.  There  was  present  at  that  time 
a  small  amount  of  connective  tissue  which  I  con- 
sidered harmless  but  that  connective  tissue  has 
increased  so  as  to  obstruct  the  common  duct 
entirely,  and  the  woman  has  a  fistula.  I  have  no  way 
of  diverting  this  fistula  into  the  intestine  because 
the  gall-bladder  is  absent.  In  a  normal  gall-bladder 
from  which  we  have  removed  stones  the  cause  of 
late.r  trouble  is  malposition  and  kinking  of  the  cystic 
duct  because  of  a  sacculated  or  pendulous  gall- 
bladder, or  the  irritation  that  one  causes  by  inserting 
a  drainage  tube  into  the  gall-bladder  at  the  time  of 
operation. 

I  hafl  my  cases  followed  some  years  ago  and  found 
that  nearly  all  cases  of  cholecystostomy  in  which 
I  had  tamponed  the  gall-bladder  with  gauze  after 
the  operation  and  removed  the  gauze  on  the  sixth 
day,  and  did  not  put  a  drainage  tube  into  the  gall- 
bladder had  no  trouble  afterward.  But  the  cases 
in  which  a  drainage  tube  was  used,  and  there  was  a 
considerable  number  of  them,  had  trouble  after- 
ward. The  drainage  tube  had  caused  ulceration  of 
the  lining  of  the  gall-bladder,  and  that  in  turn 
caused  trouble  afterward.  The  gall-bladder  was 
damaged  as  the  result  of  the  technique  used,  but 
would  not  have  been  damaged  if  the  other  tech- 
nique had  been  employed. 

In  the  plan  of  overcoming  the  pendulous  gall- 
bladder by  attaching  it  to  the  transversalis  fascia  and 
peritoneum,  we  have  found  a  method  which  will 
usually  prevent  further  trouble.  I  believe  if  the 
gall-bladder  is  not  diseased,  it  is  well  to  leave  it  in. 

Dr.  Colf.m.w  G.  Buford:  To  emphasize  the 
importance  of  this  subject,  I  cannot  do  any  bet- 
ter than  to  quote  the  remarks  of  Dr.  Ochsner 
in  which  he  said  that  "Operators  seem  to  take 
the  nosition  that  because  there  is  a  tendency 
in  many  patients  toward  repetition  of  trouble 
similar  to  the  original,  they  would  not  have  had 
these  troubles  had  the  gall-bladder  been  removed." 
The  taking  out  of  gall-bladders  to  the  extent  that  it 
has  been  done  in  the  last  few  years,  has  probably 
b?cn  followed  by  more  difficulties  than  when  the 
gall-bladders  have  been  left  in.  The  pendulum  has 
swung  entirely  too  far  in  the  wrong  direction,  and 
we  as  surgeons  who  have  had  a  large  experience  in 
this  field  of  work  and  who  have  had  ample  time  to 
review  our  work  and  the  work  others  have  done  in 
the  last  15  to  20  years,  ought  to  check  up  on  this 
situation,  and  make  the  subject  clear  to  those  who 
have  not  had  the  same  opportunities,  and  by  so 
doing,  we  may  possibly  diminish  the  number  of 
gall-b'adders  that  are  being  removed.  It  must  be 
understood  that  in  many  of  these  cases,  the  infection 
W|is  not  primarily  in  the  gall-bladder,  nor  could 
tFiis  have  been  true  in  half  of  the  instances  in  which 
the  gaM-bladder  was  removed.  On  the  contrary, 
the  infection  has  usually  been  a  diffused  process 
throughout  the  bile-ducts  including  the  terminals, 
and  removal  of  the  gall-bladder  does  not  assist 
this  in  any  way,  but  really,  it  limits  the  opportunity 


for  prolonged  drainage  which  is  just  the  thing  that 
we  seek,  and  though  we  may  at  times  get  consider- 
able drainage  from  the  remnants  of  the  cystic  duct, 
should  there  be  a  recurrence  of  the  difficulty  for 
which  we  would  need  again  to  drain  the  biliary  tract, 
most  of  the  operators  would  find  it  pretty  ditTicult 
to  locate  a  source  through  which  they  might 
establish  such  drainage. 

In  the  nineties,  Fenger  was  doing  a  great  deal  of 
gall-bladder  surgery,  .\bout  i8q8  he  had  operated 
upon  24  cases  of  common  duct  stone,  while  Dr.  Senn, 
who  probably  did  a  ver\-  much  larger  volume  of  work 
had  had  only  one.  It  must  be  remembered  that  the 
number  of  cystic  duct  and  gall-bladder  cases  were 
many  times  more  numerous  than  the  common  duct 
cases.  I  state  this  to  show  the  volume  of  material 
which  Fenger  had  to  draw  conclusions  from. 
Shortly  after  I  went  with  him  I  asked  if  patients 
who  had  stones  removed  from  the  gall-bladder  did 
not  again  develop  such  stones.  He  remarked  that 
he  did  not  know  and  further  stated  that  he  was  not 
having  any  of  these  patients  come  back  and  that  he 
had  several  years  of  gall-bladder  surgery  behind 
him  from  which  to  form  an  opinion.  I  spent  nearly 
four  years  in  that  clinic  as  first  assistant,  and  almost 
all  of  the  gall-bladder  surgery  came  under  my  im- 
mediate observation,  and  I  do  not  remember  in  all 
of  that  time  of  his  having  removed  but  two  gall- 
bladders, nor  do  I  remember  having  patients  con- 
tinually coming  back  complaining  of  their  original 
difficulty.  What  was  the  reason  for  this?  It  was 
clear  to  us  at  that  time  that  this  was  not  primarily 
a  gall-bladder  difficulty,  but  a  diffused  process  in 
the  liver  and  that  the  liver  needed  drainage.  It 
was  also  clear,  from  common  knowledge  of  path- 
ology, that  a  few  days'  or  2  weeks'  drainage  was  not 
adequate,  and  therefore  these  patients  often  re- 
mained in  the  hospital  6  weeks  and  more  instead  of 
being  hurried  home,  and  the  drainage  tube  taken  out 
in  a  period  varying  from  4  or  5  days  to  2  weeks.  I 
believe  it  is  this  early  removal  of  the  drainage  tube 
and  the  resulting  inadequacy  of  drainage  as  to  time, 
which  is  accounting  for  so  many  recurrences  in  the 
practice  of  some  of  the  men.  It  certainly  has  not 
occurred  in  my  practice  where  I  have  made  it  a 
point  to  drain  for  a  long  time. 

Dr.  Evarts  tiraham  has  substantiated  the  early 
assumption  that  this  was  a  dilTused  difilcuity  by 
that  splendid  paper  which  he  presented  before  our 
society  2  or  ,?  years  ago  in  which  he  showed  micro- 
scopic specimens  taken  from  livers  of  nine  patients 
with  gall-bladder  infection. 

It  is  my  opinion  that  there  should  be  a  definite 
indication  in  each  c;use  for  the  removal  of  the  gall- 
bladder; that  there  must  be  extensive  and  per- 
maitent  damage  to  the  gall-bladder  wall  itself  or  to 
the  cystic  duct,  to  justify  the  operation  of  chole- 
cystectomy. 

Dr    O.  E.  Nadeau  read  a  paper  (by  invitation) 
entitled  "Bone  Metastases  in  Cancer  of  the  Breast." 
Dr.   .\rthur  Dean  Bevan  read  a  paper  entitled 
'\Simplicit>-  of  Surgical  Technique." 


BOOK   REVIEWS 


A  CRITIQUE  OF  NEW  BOOKS  IN  GYNECOLOGY  AND  OBSTETRICS 

By  GEORGE  GELLHORN,  M.D.,  F.A.C.S.,  Saint  Louis 


'  I  ^HE  fourth  edition  of  the  Operative  Gynecology 
■'•  of  Doederlein  and  Kroenig'  has  just  been  pub- 
lished. Ever  since  its  first  appearance  in  1905,  this 
book  has  been  a  landmark  in  gynecology  and  the 
many  thousands  of  gynecologists  the  world  over  who 
are  acquainted  with  the  work  will  agree  with  the 
statement  that  it  has  but  few  peers  in  modern 
medical  literature.  The  authors  were  exception- 
ally well  equipped  for  their  task  —both  in  the  prime 
of  life,  both  original  thinkers  and  tireless  research 
workers,  brilliant  operators  as  well  as  inspiring 
teachers  to  whom  students  would  flock  from  all 
corners  of  the  earth.  Kroenig's  untimely  death  a 
j-ear  or  so  ago  threatened  the  continuation  of  his 
monumental  work,  but  fortunately  for  us,  Doeder- 
lein, as  he  remarks  in  the  foreword,  felt  it  his  duty 
to  the  memory  of  his  friend  and  collaborator  to 
attend  to  the  present  edition.  That  this  was  no 
mean  undertaking  may  be  seen  from  the  many 
changes  and  additions  which  the  achievements  of 
the  last  8  or  q  years  had  made  necessary  and  which 
have  still  further  increased  the  already  imposing 
size  of  the  book. 

The  arrangement  of  the  subject  matter,  however 
has  remained  essentially  the  same  as  in  the  former 
editions.  The  general  part  is  constructed  on  a 
broader  basis  than  is  customary  in  works  of  this 
nature.  It  is  based  on  the  view  that  the  general 
principles  of  operative  technique,  the  pre-operative 
steps  and  the  prophylactic  and  therapeutic  measures 
after  the  operation  may  have  more  to  do  with  final 
success  than  technical  details.  The  problems  of 
disinfection,  of  the  illumination  of  the  operating 
room,  the  choice  of  narcosis,  the  prevention  of 
postoperative  complications,  a.  o.  are  dealt  with 
in  this  section.  This  part  contains  also  a  dis- 
cussion on  the  effect  of  the  removal  of  uterus  and 
ovaries  upon  the  female  organism  and  the  influence 
of  gynecological  operations  upon  the  nervous 
sj'stem.  Anybody  who  is  familiar  with  gynecologi- 
cal literature  knows  that  in  this  entire  field  the 
authors  have  either  been  pathfinders  or  that  they 
have  subjected  to  careful  and  extensive  investiga- 
tion suggestions  that  have  emanated  from  other 
quarters.  This  general  part  of  the  book  is,  there- 
fore, not  merely  a  compilation  of  literature  but  a 
most  valuable  expose  of  the  subject  based  upon 
thorough  scientific  and  practical  critique.    It  is  but 

^Operative  Gynaevologie.  By  A.  Doederlein  and  B.  Kroenig.  4lh  ed  , 
Leipzig:   Georg  Tiiieme.  1921. 


natural  that  the  extensive  personal  experience  of 
the  authors  leads  to  individualistic  expression,  yet, 
everj'where  do  they  give  full  justice  to  differing 
opinions  of  other  writers. 

This  sjTiipathetic  attitude  is  equally  well  pre- 
served in  the  second  and  larger  part  in  which  those 
gynecological  affections  are  discussed  which  under 
certain  conditions  require  operative  treatment. 
The  indications,  technique,  and  results  of  the 
various  operations  are  exhaustively  presented  in 
almost  Soo  pages.  The  gynecological  operations  in 
the  strict  sense  of  the  word  naturally  receive  fore- 
most consideration,  but  the  major  obstetrical 
operations  and  those  of  the  borderland  of  the  urinary 
tract  are  also  included.  Finally,  the  principles  of 
abdominal  surgery  are  represented  in  the  descrip- 
tion of  the  typical  operations  on  the  stomach,  intes- 
tines, and  gall-bladder  so  as  to  meet  the  practical 
needs  of  the  g\mecologist. 

Hardly  ever  has  study  been  made  as  alluring  or 
the  teaching  of  good  operating  been  presented 
as  clearly  and  attractively  as  in  this  book.  There 
is  no  encyclopedic  dullness,  but  the  selection  of  the 
best  in  gynecological  surgery,  and  this  best  is  given 
to  us  in  a  beautifully  simple  and  fluent  language 
which  bears  no  resemblance  to  the  massiveness  and 
involved  sentences  that  mar  so  much  of  scientific 
German  writing.  Even  a  superficial  knowledge  of 
German  will  suffice  to  follow  the  text,  and  if  a 
word  should  be  wanting  here  and  there,  a  glance  at 
the  magnificent  illustrations,  which  must  be  the 
envy  of  every  textbook  writer,  will  clear  up  any 
doubt.  Indeed,  the  reading  of  this  book  is  an  un- 
adulterated pleasure,  and  it  is  no  overstatement  to 
say  that  the  work  is  truly  indispensable  to  the 
modern  gynecologist  and  surgeon.  It  is,  therefore, 
fortunate  that  the  comparatively  moderate  price 
of  this  beautifully  appointed  book  of  more  than 
1000  pages  makes  its  acquisition  possible  to  wide 
circles,  particularlj'  among  American  readers. 

TN  Anspach's  Gynecology'  we  greet  a  new  and 
•*■  noteworthy  addition  to  our  Hst  of  .American  text- 
books. In  an  introduction,  John  G.  Clark  to  whom 
the  work  is  dedicated,  very  aptly  characterizes  it 
as  one  in  which  the  literary  references  are  selected 
with  great  care  and  successfully  combined  with  the 
observations  gathered  from  the  author's  matured 

'Gynecology.  By  Brooke  M.  .\nspach,  M.D.  Philadelpiiia  and 
London:   J.  B.  I.i  pincott  Co.,  rg2i. 
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experience.  Thus  a  well-balanced  textbook  has 
been  constructed  that  will  admirably  well  answer 
the  needs  of  the  student  and  practitioner.  The 
general  plan  of  the  book  follows  approved  lines. 
The  first  four  chapters  contain  the  fundamental 
facts  of  embryology,  anatomy,  and  physiology  of 
the  female  genitalia  which  are  essential  to  a  full 
under  standing  of  all  gynecological  problems.  Then 
follows  a  short  but  very  good  chapter  on  the  causes 
of  pelvic  disorders.  The  technique  of  arriving  at  a 
diagnosis  by  means  of  a  careful  ancmnesis  and  the 
various  methods  of  general  and  special  examination 
is  given  in  five  chapters.  The  examination  of  the 
urinary  tract  and  the  lower  rectimi  receive  special 
attention  commensurate  with  the  importance  of 
these  organs  to  the  gynecologist.  The  next  seven- 
teen chapters  deal  with  the  diseases  of  the  various 
organs  in  which  wc  are  interested;  in  each  of  these 
the  etiology,  pathology,  symptoms,  and  treatment 
are  systematically  and  succinctly  discussed.  Separ- 
ate chapters  are  devoted  to  such  subjects  as  gonor- 
rhoea, tuberculosis,  syphilis,  etc.  The  chapter  on 
backache  proves  that  the  author  never  loses  sight 
of  the  relation  of  the  genital  organs  to  the  entire 
organism.  .\  very  attractive  chapter  is  that  on  the 
hygiene  of  adolescence  and  the  relation  of  neuroses 
to  pelvic  disorders.  Operative  technique  and  post- 
operative treatment  are  presented  without  undue 
detail,  yet,  in  a  concise  and  instructive  manner. 
The  chapter  on  mechanical  and  medicinal  aids  to 
treatment  deserves  particular  notice  in  these  times 
when  gynecological  treatises  all  too  often  over- 
emphasize the  surgical  aspect  of  our  specialty.  The 
chapter  on  radiotherapy,  finally,  presents  to  the 
reader  a  clear  resume  of  the  present  status  of  this 
question. 

The  general  appearance  of  the  book  is  most 
pleasing.  The  numerous  illustrations  are  well 
chosen  and  instructive.  A  very  commendable 
feature  is  a  bibliography  at  the  end  of  each  chapter. 
These  references  are  apt  to  stimulate  the  desire  for 
consulting  the  original  sources  and  well  illustrate 
the  care  with  which  the  author  has  prepared  his 
work.  It  is  quite  certain  that  this  book  will  gain 
many  warm  friends  among  teachers  as  well  as 
students. 

/^N  reading  the  Operative  Gynecology  by  Crosscn' 
^^  which  has  recently  appeared  in  a  second  edition,  it 
is  easy  to  see  why  this  book  has  achieved  the  popu- 
larity which  we  predicted  in  our  review  of  the  first 
edition."  Simplicity  of  diction  and  good  drawings 
make  every  step  of  the  various  operations  described 
plain  to  the  reader  and  teach  impressive  lessons  in 
successful  operating.  Where  there  is  so  much  that  is 
excellent,  it  is  perhaps  unnecessary  to  point  out 
particulars;  but  the  reviewer  can  not  refrain  from 
calling  special  attention  to  the  chapter  on  radical 
abdominal  hysterectomy  for  cancer.  In  this  most 

'  Opcralive  Gynecology.  By  Harry  Sturgeon  Crossen,  M.D.,  I"..\.C.S. 
and  ed.     St.  Louis:  C.  V.  Mosby  Co.,  1930. 
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difficult  of  all  gynecological  operations  the  successive 
steps  are  exceptionally  well  described  and  depicted, 
and  the  surgeon  about  to  attempt  this  operation, 
will  find  himself  well  repaid  by  freely  consulting 
the  book.  Another  distinctive  feature  is  a  complete 
classification  of  all  operations  for  retrodisplacemeni 
and  prolapse,  together  with  brief  historical  data. 
These  operations  group  themselves  into  several 
categories  and  of  each,  one  or  more  representative 
methods  are  given  in  greater  detail  and  with  the 
same  lucidity,  both  graphic  and  pictorial,  on  which 
we  have  commented  above.  Aside  from  testifying 
to  the  great  industry  of  the  author,  these  two 
chapters  are  of  signal  importance  in  that  they 
show  the  reader  in  how  many  ditferent  ways  the 
problems  of  retrodisplacement  and  prolapse  may  be 
approached  surgically.  We  continually  talk  and 
teach  now^adays  of  individualization  in  therapy; 
but  when  it  comes  to  actual  practice,  is  it  not  a 
common  observation  that  in  the  treatment  of  the 
two  conditions  mentioned  many  operators  have  one 
pet  method,  preferably  one  of  their  own  invention, 
which  is  employed  more  or  less  in  all  cases?  It  is 
the  old,  old  story^  of  theory  and  practice  re-enacted. 
Anybody  with  experience  knows  that  the  special 
pathology  may  be  ditferent  in  any  two  cases  of  the 
same  disease,  that  in  each  one  different  problems 
may  have  to  be  considered;  in  short,  that  the  pa- 
tient to  be  operated  upon  is  entitled  to  a  selective 
treatment  fitting  her  indi\'idual  needs.  In  such  a 
selection  the  book  before  us  should  be  of  immense 
value;  but  the  beginner  may  well  be  bewildered  by 
the  multiplicity  of  methods  that  are  presented  to 
him.  Some  years  ago  there  appeared  in  a  Conti- 
nental journal  a  review  on  the  subject  in  which  were 
listed  154  different  methods,  or  modifications  of 
methods,  for  the  operative  relief  of  retrodisplace- 
ment. This  number  has  probably  increased  by  now. 
Many  of  these  procedures  have  definitely  been  dis- 
credited, others  are  still  sub  jiidke.  It  would  sim- 
plify matters  and  materially  aid  the  student  to  hear 
from  a  man  of  mature  judgment  something,  at 
least  in  a  general  way,  of  the  advantages  or,  better 
still,  the  proven  disadvantages  of  the  various 
methods;  and  the  necessary  space  might  well  be 
obtained  in  the  next  edition  by  condensing  the 
rather  long  chapter  on  ovarian  transplantation. 

'npHE  fact  that  the  second  and  enlarged  edition  of 
•*•  Green's  book'  has  not  been  delayed  by  the  war, 
indicates  the  value  of  the  work  and  the  well-merited 
esteem  with  which  it  was  received.  The  author  has 
chosen  the  form  of  case  histories  to  illustrate 
pathological  conditions  characterislic  of  the  five 
periods  of  woman's  life,  viz.,  infancy  and  childhood, 
pubert}-  and  adolescence,  maturity,  the  climacteric 
and  anility.  Each  of  these  sections  is  preceded 
by  an  introduction,  and  each  case  history  is  followed 
by  an  cpicrisis  in  which  the  lessons  to  be  learned 

'Dise.ascii  of  Women  ^ncludins  .Abnormalities  of  Prcsnancy.  I.abor 
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are  emphasized.  In  this  form  of  teaching  there  is  no 
thought  of  substituting  for  textbooks— rather  is  it 
intended  to  give  a  very  desirable  supplement  to 
bedside  instruction  and  home  study.  Another 
strong  point  in  the  book  is  the  attempt  at  closely 
linking  together  the  sister  sciences  of  obstetrics  and 
gynecology.  We  have  alreadj'  commented  upon 
this  point  in  our  review  of  the  first  edition.'  The 
study  of  this  book  may  be  recommended  not  onl}'  to 
the  student  but  also  to  the  practitioner  and  the 
specialist,  for  each  will  profit  from  the  wide  experi- 
ence of  the  author. 

'TpHE  attention  of  gynecologists  and  obstetricians 
■^  is  hereby  called  to  a  small  monograph  ^  by  Herbert 
Spencer,  of  London,  in  which  the  well-known  author 
puts  on  record  his  experience,  extending  over  a 
period  of  32  years,  with  tumors  complicating  preg- 
nancy, labor,  and  the  puerperium.  Thirty-seven 
cases  of  fibroids  are  reported  in  detail.  Of  these, 
5  were  treated  by  abdominal  myomectomy;  5 
others  were  subjected  to  conservative  cesarean 
section;  and  in  6,  caesarean  section  was  followed  by 
hysterectomy.  Two  women  died  from  sepsis;  i 
patient  died,  before  operation,  from  intestinal  ob- 
struction due  to  nipping  of  the  ileum  between  two 
subperitoneal  fibroids.  Fifty-five  cases  of  ovarian 
cysts  were  operated  upon  in  pregnancy,  labor,  or 
the  puerperium;  44  others  were  not  subjected  to 
operation.  Only  i  patient  died.  Ten  cases  of 
cancer  have  been  observed.  In  3  of  these,  high 
amputation  of  the  cervix  was  performed  after 
delivery  and  these  patients  have  remained  free 
from  recurrence  for  25,  22,  and  19  years  respectively. 
All  other  patients  died.  Space  does  not  permit  the 
recounting  of  details  regarding  diagnosis,  interre- 
lation of  tumors  and  pregnancy,  the  fate  of  the 
children,  etc.  Suffice  it  to  say  that  we  have  here  an 
extremely  valuable  contribution  on  a  most  import- 
ant subject. 

t)  ER  KELE  Y  and  Bonney  are  among  the  most  pro- 
■^  lific  writers  in  the  field  of  gynecology  and  obstet- 
rics, and  their  books  reflect  a  wide  personal  expe- 
rience. Here  is  the  third  edition  of  their  Difficulties 
and  Emergencies  of  Obstetric  Practice. ^Th.e  many  good 
points  of  this  book  have  been  acknowledged  in  a  pre- 
vious review  to  which  the  reader  is  referred,'  and  which 
were  summed  up  in  the  statement  that  the  book  is 
very  pleasing  and  will  be  read  with  profit  by  ob- 
stetricians, young  and  old.  It  may  be  added  here 
that  the  views  expressed  and  the  methods  advised 
are,  with  but  few  exceptions,  highly  individualistic 
and  as  such  they  are  of  particular  interest  even 
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though  there  may  be  a  divergence  of  opinion  here 
and  there.  There  is,  for  instance,  a  peculiar  posi- 
tion which  the  authors  prefer  for  bimanual  examina- 
tion, where  "the  patient  lies  on  her  side  with  the  cross 
axis  of  the  pelvis  oblique  whilst  the  shoulders  are 
nearly  horizontal,  the  trunk  being  somewhat 
twisted  at  the  waist."  The  authors  believe  that 
Abderhalden's  test  has  no  diagnostic  value.  The 
height  of  the  fundus  at  4  weeks  of  pregnanc3as  given 
as  being  2  inches  above  the  symphysis — a  statement 
with  which  few  will  agree.  In  the  treatment  of  the 
pre-eclamptic  and  eclamptic  periods  the  authors 
favor  prompt  operative  evacuation  of  the  uterus, 
preferably  by  caesarean  section.  Very  little  stress 
is  laid  on  expectant  therapy,  and  the  Stroganoff 
method  with  its  remarkably  good  results  is  not  even 
mentioned.  These  actively  surgical  tendencies  of 
the  authors  reveal  themselves  also  in  the  problem 
of  exophthalmic  goiter  in  pregnancy  wheie  they 
recommend  evacuation  of  the  uterus  prior  to  any 
operation  on  the  thyroid.  It  will  be  remembered 
that  the  conservative  school  following  Winters' 
lead,  holds  that  by  a  timely  thyroidectomy  many  a 
child  may  be  saved.  The  treatment  suggested  for 
puerperal  inversion  differs  in  some  essentials  from 
the  general  usage;  narcosis,  for  instance,  which  is 
commonly  considered  the  best  protection  against 
shock,  is  not  considered  absolutely  necessar)-;  nei- 
ther is  the  placenta,  if  still  adherent,  to  be  removed 
until  the  displacement  is  rectified,  nor  the  exposed 
surface  cleansed  before  reposition.  Interesting 
observations  were  made  on  200  patients  delivered 
in  "twilight  sleep";  labor  was  prolonged,  the  use  of 
the  forceps  was  more  often  necessary,  the  percentage 
of  ruptured  perineum  was  higher,  and  the  failure  of 
occipitoposterior  position  to  rotate  normally  was 
commoner.  "When  born  in  a  condition  of  oligop- 
noea  the  child  should  be  placed  in  its  cot  and  left 
alone.  There  is  no  doubt  that  some  practitioners, 
failing  to  recognize  that  the  child  is  really  not  in 
danger,  have  applied  vigorous  methods  of  resuscita- 
tion with  very  bad  results."  As  regards  obstetrical 
disinfection,  the  authors  regard  "violet-green,"  a 
member  of  the  aniline  group,  as  ranking  foremost 
among  the  non-irritating,  yet  powerfid  antiseptics. 
This  selection  might  be  extended  considerably 
but  it  will  suffice  to  indicate  that  the  specialist  in 
obstetrics  will  read  this  book  with  a  great  deal  of 
interest. 

PARTICULAR  attention  is  called  to  this  Report^  in 
^  which  22  papers  by  members  of  the  stafi'  are  re- 
printed. This  volume  shows  not  only  the  valuable 
clinical  research  which  the  stalT  members  have 
conducted  in  addition  to  their  routine  duties,  it  also 
reflects  the  appreciative  attitude  on  the  part  of  the 
Board  of  Directors  composed  of  laymen  who  seem 
to  be  in  closest  co-operation  with  their  medical 
staff  and  in  cordial  sympathy  with  their  problems. 
Other  Hospital  Boards,  please  copy ! 

5  Report  of  the  Scientific  Work  of  the  Surgical  Staff  of  the  Woman's 
Hospital  in  the  State  of  New  York.  Edited  by  George  Gray  Ward,  Jr., 
M.D.,  F..'\.C.S.  Vol.  II.  igig. 
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'  I  *HIS  Nursing  Manual'  contains  a  great  deal  more 
■*•  than  its  title  and  its  purpose  would  indicate.  In 
fact  it  is  so  complete  that  any  medical  student 
who  knew  all  there  is  in  it  would  pass  through 
examination  with  flying  colors.  The  mere  fact 
that  the  book  has  appeared  in  nine  editions  since 
igo3  proves  that  it  has  been  a  trustworthy  guide  to 
the  trained  nurse.  There  is  an  exceptionally  clear 
and  simple  exposition  of  the  matter,  and  every- 
where is  the  nursing  aspect  properly  emphasized. 

To  teachers  of  obstetrics  for  nurses  the  book 
opens  a  new  trend  of  thought  at  this  time.  We  may 
have  wondered  sometimes  whether  we  have  not  been 
overtraining  our  nurses;  whether  or  not  less  informa- 
tion about  the  seginentation  of  the  ovum  and  more 
regarding  painless  catheterization  had  been  in 
order,  less  of  fecial  circulation  and  more  about 
resuscitation,  less  of  internal  or  external  rotation 
and  more  regarding  the  care  of  a  patient  in  an 
eclamptic  convulsion.  And  now  that  the  "obstetric 
attendant,"  this  glorified  sort  of  an  upstairs  maid, 
has  appeared  on  the  scene,  greater  emphasis  on  the 
purely  practical  aspect  of  obstetrics  will  be  still 
more  desired.  For  this  new  category  of  helpers, 
books  such  as  the  present  volume  and  others  of 
like  type  seem  almost  too  erudite,  and  "first 
readers"  in  obstetrics  will  have  to  be  written  in 

*A  Nurse's  Handbook  of  Obstetrics.  By  Joseph  Brown  Cooke.  M.D-, 
Qth  ed.,  revised  and  enlarged  by  Carol>-n  E.  Gray,  R.N.  and  Philip  F. 
Williams,  M.D.  Philadelphia  and  London:  J.  B.  Lippincott  Co.,  1920. 


words  of  one  syllable.  Let  us  hope  that  the  existing 
scarcity  of  nurses  will  soon  be  remedied  so  that  the 
American  nurse  may  maintain  her  high  standard  for 
which  she  is  justly  famous  throughout  the  world. 

TN  the  meantime  there  is  all  the  more  reason  for 
■*■  redoubling  our  efforts  to  educate  the  prospective 
mother.  There  is  an  abundance  of  "guides  for 
mothers"  on  the  market,  and  their  very  number 
indicates  that  the  public  is  eager  to  read  and  to 
learn.  The  little  book  before  me^  seems  admirably 
well  suited  to  satisfy  every  demand  on  the  part  of 
the  laity.  It  gives  the  prospective  mother  just 
what  she  needs — not  too  much  as  unfortunately 
many  of  these  "guides"  do;  and,  furthermore,  it 
uses  plain,  straight  English.  In  the  entire  volume, 
there  are  but  two  technical  terms — "hypersecre- 
tion" and  "toxic" — which  remain  unexplained,  and 
these  might  easily  be  replaced  by  simpler  words  in 
the  next  edition.  There  is  sound  and  practical 
advice  throughout  the  little  work,  and  the  sympa- 
thetic and  encouraging  tone  in  which  it  is  written 
makes  it  ver\-  likable.  Not  the  least  valuable  part 
of  the  book  is  an  appendix  with  directions  about 
household  remedies  and  reparation  of  diets.  In 
the  prenatal  and  postnatal  care  of  his  patients  the 
physician  will  find  this  booklet  of  great  assistance. 

2  Maternitas,  a  loik  Concerning  the  Care  of  the  Prospective  Mother 
and  Her  Child.  By  Charles  E.  Paddock,  M.D.  Chicago:  Cloyd  K.  Head 
&  Co.,  1920. 


AMERICAN  COLLEGE  OF  SURGEONS 


SOUTH   AMERICAN    SURGEONS 

Report  of  Official  Visit  to  Peru,   Chile,   Argentine,   and  Uruguay  in   Behalf  of  the 
American  College  of  Surgeons,  by  Franklin  H.  Martin,  M.D.,  Chicago 


Foreword 

AGAIN  we  are  upon  the  comfortable  ship 
/-\  Ebro,  drifting  down  the  Hudson  River, 
passing  the  great  skyscrapers  and  the 
Statue  of  Liberty.  As  we  wave  farewell  to  the 
PaUsades,  with  their  snow-capped  columns,  we 
realize  that  we  are  leaving  the  January  winter 
of  the  United  States  and  are  started  on  our 
voyage  to  the  southern  continent  and  a  summer 
chmate.  WTiile  the  Statue  of  Liberty  is  still 
bestowing  her  silent  blessing  upon  us,  the  liberty- 
lovang  Americans  are  gathering  in  the  comfortable 
smoking  room  and  drinking  toasts  to  the  snow- 
bound inhabitants  of  dry  America. 

This  is  the  beginning  of  a  tour  of  two  surgeons 
and  their  wives  to  the  countries  of  South  America, 
primarily  for  the  purpose  of  creating  a  closer 
friendship  between  the  members  of  their  pro- 
fession on  the  two  continents,  and,  secondarily, 
to  become  familiar  with  their  forms  of  govern- 
ment and  with  their  institutions  of  learning, 
to  enjoy  the  novel  scenes  among  which  they 
live,  to  participate  in  their  home  life,  and, 
above  all,  to  learn  the  secret  of  their  charming 
courtesy. 

This  is  the  writer 's  second  trip  to  South  America . 
It  is  a  natural  sequence  to  repeat  the  trip  to 
that  continent  because  of  the  inexliaustible  things 
of  interest  with  which  a  surgeon  comes  into  con- 
tact on  a  first  \asit.  The  medical  men  of  South 
America  have  not  awaited  our  coming,  but  have 
perfected  themselves  in  the  art  and  science  of 
medicine  and  surgery  until  they  have  no  peers; 
and  now,  with  dignity  and  seriousness,  they  are 
ready  to  interchange  visits  with  us  and  to  re- 
ceive us  with  all  of  the  cordiaHty  and  graciousness 
of  their  cultivated  natures. 

The  visit  of  Dr.  W.  J.  Mayo  and  the  writer, 
which  was  made  last  year,  included  Peru,  Chile, 
Argentine,  and  Uruguay.  It  was  undertaken 
for  the  purpose  of  interesting  the  surgeons  of 
these  countries  in  the  .American  College  of 
Surgeons,  and  extending  to  them  Fellowship  in 


the  College.  Our  mission  was  most  pleasant  and 
most  successful  and  our  advances  were  received 
with  enthusiasm.  Seventeen  surgeons  of  Peru, 
thirty  of  Chile,  sixty-three  of  Argentine,  and 
fifteen  of  Uruguay  were  presented  as  candidates 
for  Fellowship  in  the  College  by  committees  of 
surgeons  that  were  established  in  each  of  the 
countries.  It  was  with  the  greatest  regret  that 
we  were  unable,  on  this  first  visit,  to  make  per- 
sonal acquaintance  with  the  profession  of  Brazil, 
Ecuador,  Colombia,  Venezuela,  Bolivia,  and 
Paraguay;  but  the  lack  of  time  and  limited 
transportation  facilities  made  it  impossible. 

Now,  with  Dr.  Thomas  J.  Watkins  of  Chicago 
as  a  companion,  we  are  visiting  Peru,  Chile, 
.\rgentine,  and  Uruguay  again,  and  Brazil  for 
the  first  time,  while,  through  the  good  ofBces  of 
Dr.  F.  J.  Corrigan  of  Cleveland  who  preceded 
us,  committees  have  been  established  in  Ecuador 
and  Bolivia,  which  countries  will  be  visited  later 
by  the  ofiicials  of  the  College.  We  also  hope  to 
include  Venezuela,  Colombia,  and  Paraguay. 

I.    The  Voyage 

The  voyage  to  South  America,  if  undertaken 
in  January  or  Februar}',  brings  the  traveler  to 
Chile  and  Argentine  during  their  summer  v'aca- 
tion  months.  However,  there  is  compensation 
in  the  fact  that  it  enables  one  to  escape  the  sever- 
est months  of  our  winter;  it  affords  a  long,  de- 
lightful, comfortable  sea  voyage  in  tropical 
waters;  and  it  enables  one  to  enjoy  in  those 
southern  countries  a  climate  similar  to  that  of 
Southern  California  in  the  same  months. 

We  sailed  from  New  York  on  January  29.  After 
two  days  of  cool  weather,  but  a  comparatively 
smooth  sea,  we  enjoyed  the  sunshine  and  warmth 
of  the  Florida  coast,  with  St.  Aiigustine,  Or- 
mond,  Daytona,  Palm  Beach,  and  Miami  easily 
discernible.  On  the  fifth  day  we  anchored  in 
Havana  Bay,  lunched  in  Havana,  and  had  a 
hasty  bird's-eye  view  of  this  old  and  interesting 
citv. 


93 


94 


SURGERY,   GYNECOLOGY  AXD   OBSTETRICS 


II.      ISTHM0S  OF  PaXAIIA 

/.     Th;  Canal 

On  the  morning  of  February  sixth  our  ship 
steamed  into  the  harbor  of  Colon  and  we  landed 
on  the  Isthmus  of  Panama.  Small  clouds  on  the 
horizon  obscured  the  sun  and  the  flat  lands  of 
Colon  were  not  yet  in  sight.  At  eight  o'clock  the 
low  lines  of  the  coast  appeared  and  the  shipping 
of  Colon  came  into  view.  War  ships  and  com- 
mercial ships  from  all  over  the  world  were  every- 
where about.  We  took  on  the  pilot,  the  quaran- 
tine officers,  and  the  customs  men,  and  slowly 
slid  alongside  one  of  the  large,  substantial,  clean 
docks. 

As  we  approached  this  gate  to  the  great  water- 
cut  we  enjoyed  the  same  beautiful  scenes  we  had 
looked  upon  previously — the  coast-line  of  billowy, 
feathery  green  of  the  jungle,  with  here  and  there 
a  two-story,  red-roofed,  screened-in  government 
employee's  residence,  a  hospital  or  an  office  build- 
ing, and  royal  palms  occasionally  projecting 
above  all  like  great  feather  dusters. 

In  Colon  we  observed  "the  system,"  which  is 
exemplified  in  the  well-built  docks,  and  the  load- 
ing and  unloading,  icing,  and  cooling  facilities 
furnished  alike  to  the  ship  traffic  of  the  entire 
world.  Shortly  we  took  a  special  train  for  our 
ride  across  the  Isthmus.  Our  first  stop  was  at 
Gatun  Locks,  just  to  the  east  of  Gatun  Lake, 
which  is  twenty-eight  feet  above  the  Atlantic 
Ocean.  From  this  vantage  point  we  looked  about 
and  saw  the  great  spillway  that  carries  off  the 
surplus  water,  and  that  also  creates  the  electric 
current  that  furnishes  light  and  power  for  the 
gigantic  machinery  of  the  Panama  Canal;  the 
attractive  towers  from  which  the  operators 
control  by  electric  buttons  the  seemingly  in- 
tricate mechanism;  the  traction  engine  and  the 
engineer  who  guides  the  various  ships  through 
the  great  Locks  that  will  accommodate  any 
vessel,  regardless  of  size;  the  emergency  gates 
standing  idle  waiting  for  the  unforeseen.  How- 
ever, the  real  charm  is  in  the  warm  and  balmy 
atmosphere,  in  the  soft  blue  mist,  in  the  little 
mountains  which  extend  north  and  south  and 
connect  the  mountain  ranges  of  the  two  Amer- 
icas, in  the  velvety  sward  that  wc  walk  upon, 
fashioned  by  nature  from  fern-like  grasses  and 
the  little  vine  with  the  miniature  purple  daisy, 
in  the  watch-like  perfection  of  it  all,  in  the 
little  villages  with  their  red-roofed  houses  the 
white  fronts  of  which  are  covered  with  red 
and  purple  bougainvillea,  all  guarded  by  royal 
palms  and  buried  in  ever-growing  tropical  green. 
WTiile  many  of  the   miniature  mountains  were 


cleared  of  growth  in  the  construction  of  the 
Canal,  a  carpet  of  smooth  green  remains  and 
extends  to  the  water's  edge. 

We  skirted  the  great  lake  created  bj^  the  over- 
flow and  were  fascinated  by  the  dead  trees  on 
whose  tops  rested  orchids  and  other  parasitic 
growth.  We  disembarked  from  our  train  and 
went  through  Culebra  Cut  on  the  little  submarine 
chaser,  the  Gold  Star.  The  quicksand-like  bottom 
of  the  Cut  is  being  elevated  continuously  by  the 
pressure  from  the  mountain-hills  on  either  side. 
and  there  is  nothing  to  do  but  scoop  out  the  earth 
with  their  great  dredges,  either  until  there  is  no 
bottom  or  until  the  two  mountains  have  been 
hauled  away.  After  passing  through  the  Cut.  we 
again  boarded  our  train  and  passed  through 
the  slip  to  the  Pacific.  EverjTvirere  are  the  purple 
mist,  cleanUness,  and  signs  of  the  careful  hus- 
bandman. It  is  here  that  Gorgas  did  his  mag- 
nificent work  in  building  an  everlasting  monu- 
ment to  the  people  of  the  tropics.  As  it  was 
once  the  pestilence  spot,  it  is  now  the  health 
garden  of  the  tropics. 

2.     Panama 

We  passed  through  Balboa  with  its  new  ad- 
ministrative buildings  of  Spanish  architecture, 
and  the  Ancon  Hospital  resting  on  the  terraced 
hill,  and  arrived  at  the  Panama  station,  whence 
we  were  hustled  to  our  hotel,  the  Tivoli.  All 
we  had  seen  on  the  Isthmus  was  beautiful 
when  last  we  viewed  it,  but  on  this  second 
occasion  there  was  no  disappointment;  it  was 
more  beautiful  than  ever.  Surely  Panama  must 
become  one  of  the  great  resorts  of  the  world. 

After  luncheon  we  drove  through  Balboa,  out 
to  Fort  Amazon,  and  over  the  causeway  which 
has  been  built  from  the  earth  taken  from  Culebra 
Cut  to  the  nearby  islands  that  are  so  wonderfully 
fortified  for  our  protection.  Looking  back,  we 
saw  low-l\ing  Panama  with  its  attractive  towers 
and  its  substantial  Spanish  architecture.  On  our 
return  we  drove  through  the  streets  of  Panama. 
As  this  was  the  week  preceding  Lent  the  carnival, 
which  is  celebrated  in  all  Latin-.-Vmerican  coun- 
tries at  this  lime  of  the  year,  was  in  full  sway. 
Beautiful  children,  and  young  men  and  women 
with  skin  of  all  shades,  brilliantly  dressed  but  in 
good  taste,  were  here  holding  forth  in  innocent 
gaiety. 

We  saw  our  numerous  friends,  and  on  the  fol- 
lowing day  inspected  the  new  site  for  the  St. 
Thomas'  Hosi)ilal,  visited  other  points  of  inter- 
est, and  later  had  luncheon  with  our  professional 
friends  on  the  broad  balcony  of  the  Union  Club, 
which  overlooks  the  Pacific. 
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J.  President  Bclisario  Porras — Gorgas  Memorial 
By  appointment,  we  called  on  Sefior  Belisario 
Porras,  President  of  the  Republic  of  Panama. 
The  purpose  of  my  interview  with  the  President 
was  to  discuss  with  him  the  proposed  memorial 
to  General  William  C.  Gorgas,  a  memorial  that 
will  be  an  object  lesson  to  the  people  of  the 
future;  that  will  typify  that  great  man's  char- 
acter; and  that  will  carry  on  the  work  that  his 
genius  has  organized  and  that  his  industry  has 
so  successfully  administered. 

Senor  Porras  is  sympathetic  to  and  is  taking 
the  initiative  in  a  plan  that  would  establish  in 
Panama  such  a  monument  —  a  great  laboratory 
in  which  could  be  conducted  a  research  in  tropi- 
cal diseases;  a  working  place  that  would  attract 
the  distinguished  research  workers  of  the  world; 
a  school  that  would  disseminate  to  the  practi- 
tioners of  medicine  from  all  countries  the  knowl- 
edge that  would  be  required  by  its  workers. 

In  this  country  the  plans  arc  being  developed 
by  Rear  Admiral  William  C.  Braisted,  M.C., 
U.S.N.  (Retired),  and  Seiior  Don  J.  E.  Lefevre, 
Charge  d' Affaires,  Panama  Legation,  Washington. 
At  four  o'clock  our  staunch  ship  quietly  slipped 
out  of  Balboa  Harbor.  It  was  early  enough  to 
enable  us  to  watch  the  new  city  of  magic  beauty, 
Balboa,  and  the  romantic  old  city  lying  farther  to 
the  south,  Panama,  slowly  disappearing  on  the 
horizon  as  we  steered  among  the  fortified  islands 
of  the  Canal's  entrance  toward  the  southern  con- 
tinent. 

III.  Peru 
/.  Lima 
With  five  days  of  perfect  sea  and  a  delightful 
temperature,  we  sailed  straight  past  Colombia 
to  the  head-lines  of  Ecuador,  where  in  our 
imagination  we  saw  Guayaquil  which  until  two 
years  ago  was  one  of  the  last  strongholds  of 
yellow  fever,  and  where  our  Gorgas  accomplished 
his  final  successful  work.  We  crossed  the  Equator 
and  continued  south  to  the  romantic  land  of 
Pizarro — Peru,  where  at  Callao,  the  seaport 
town  of  its  famous  capital,  Lima,  we  disembarked 
for  two  days  of  pleasure  and  profit.  During  our 
stay  in  Lima  we  were  the  guests  of  our  friend, 
Dr.  Juvenal  Denegri,  at  his  home  in  beautiful 
La  Punta,  a  summer  suburb  of  Callao  and  Lima. 
A  luncheon  was  given  for  us  at  La  Punta  on 
the  afternoon  of  the  first  day  of  our  visit  in 
Lima.  The  same  evening  we  were  the  guests  of 
the  Sociedad  de  Cirugia  del  Peru  at  a  banquet 
held  in  the  Botanical  Gardens  of  Lima. 

We  were  kept  very  busy  exploring  this  roman- , 
tic  city,  which  was  the  center  for  the  Spanish  ad- 


venturers who  conquered  Peru  and  destroyed  an 
ancient  civilization.  We  visited  the  Cathedral 
wliere  hes  the  conqueror  and  the  conquered, 
Pizarro,  and  the  museums  in  which  are  pre- 
served the  relics  of  the  Incas;  we  viewed  the 
mountain  sentinels  that  surround  this  old  city, 
the  narrow  streets,  and  splendid  monuments;  we 
took  a  sea  drive  along  the  rugged  coast,  and 
listened  to  the  cheer  of  children;  we  admired  the 
stolidity  of  the  Indian  police,  absorbed  the  at- 
mosphere, and  enjo3^ed  the  charming  friendship 
of  the  interesting  people.  In  two  days  we  en- 
deavored to  accomplish  the  impossible — gain  an 
impression  of  Peru's  historical  and  physical  charm. 

2.  President  Aiigiisto  B.  Leguia 
Through  the  courtesy  of  our  Ambassador  at 
Lima,  I  was  afforded  the  pleasure  of  an  inter- 
view with  Senor  Leguia,  President  of  Peru. 
Seiior  Legu'a,  who  knew  General  Gorgas  person- 
ally, was  most  enthusiastic  about  the  proposed 
plan  to  erect  a  memorial  to  General  Gorgas  at 
Panama,  and  volunteered  his  active  support. 

J.  Mollendo 
In  the  evening  of  Sunday,  February  si.xth,  we 
sailed  south  on  a  smooth  sea.  The  temperature 
was  delightful,  about  seventy  to  eighty  degrees 
Fahrenheit,  with  pure,  dry,  stimulating  atmos- 
phere in  a  territory  where  no  rain  has  fallen  for 
many  years.  We  were  fanned  daily  by  the  cool 
breeeze  of  the  Humboldt  Current,  which  kept  us 
comfortable  and  keen  to  enjoy  our  long  deck  hikes. 
The  rugged  coast  of  the  continent  and  the  coast 
range  of  mountains  were  constantly  in  view,  and 
we  had  occasional  peeps  at  the  snow-capped 
Andes  beyond.  Our  next  stop  was  at  Mollendo, 
a  Peruvian  outlet  from  BoHvia. 

IV.    Chile 

I .     Arica — Tacna — Iquique — A  ntojagasta 
Valparaiso 

The  following  day  we  stopped  at  Arica  and 
enjoyed  a  trip  across  the  desert  to  Tacna.  We 
also  had  one  day  each  at  Iquique  and  at  Anto- 
fagasta,  the  export  depots  for  copper  and  potash. 
At  Antofagasta  we  met  friends  who  were  anxious 
to  hear  from  us  northerners  the  story  of  the  day. 

Sunday,  February  thirteenth.  Early  in  the 
morning  we  sailed  into  the  Naples-like  Bay  of 
Valparaiso  and  saw  in  the  distance  a  smoky 
haze  over  the  city.  As  the  sun  cleared  the  mist 
and  revealed  the  city  in  the  curved  indentation 
of  the  sea,  it  became  apparent  to  us  that  some- 
thing unusual  was  happening.  We  heard  the 
booms  of  guns  and  shortly  discerned  the  faint 
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bray  of  bugles  and  the  fainter  tones  of  smaller 
instruments.  We  wondered  if  this  was  a  welcome 
to  the  voyagers  of  the  obscure  SS.  Ebro  on 
which  we  were  approaching.  If  so,  it  was  a  royal 
welcome,  because  wdth  a  nearer  view  we  noticed 
that  the  terraces  of  the  city  were  crowded  with 
the  people  who  cheered  and  waved  flags.  How- 
ever, we  were  soon  disillusioned  and  made  to 
realize  that  our  ship  was  not  the  object  of  all  of 
this  attention,  for  in  the  opening  to  the  harbor 
stood  a  great  black  hulk  which  proved  to  be  the 
Chilean  monster  war  vessel,  El  Torre,  that  had 
just  arrived  from  the  shipyards  of  England.  Close 
to  it,  fiylike,  were  a  multitude  of  smaller  steamers, 
and  around  them  smaller  launches  and  row  boats. 
The  new  battle-ship  stood  out  majestically,  its 
rigging  and  decks  covered  with  men  and  officers 
at  attention  for  the  welcome  of  a  proud  nation. 

Valparaiso,  the  seaport  metropolis,  and  Santiago, 
the  capita  lof  Chile,  were  before  us  to  be  explored 
during  the  coming  few  days.  A  delegation  of 
old  friends  boarded  our  ship  early  in  the  morning 
and  told  us  of  the  program  for  our  one  day's 
stay  in  Valparaiso  and  then  left  us  for  a  Httle 
time.  At  one  o'clock  they  returned  and  with  them 
in  full  regalia  for  the  festive  occasion  of  greeting 
the  new  battle-ship,  was  Dr.  Alberto  Adriasola, 
the  Surgeon-General  of  the  Chilean  Navy.  It  was 
good  to  look  upon  his  handsome  face  again. 
There  appeared  also  the  inevitable  newspaper 
men  with  their  batteries  of  cameras. 

We  were  tucked  away  on  the  Admiral's  launch 
and  wended  our  way  to  the  battleship.  El  Torre, 
where  under  the  chaperonage  of  the  Surgeon- 
General  and  under  the  conduct  of  the  Commander 
of  the  ship,  we  inspected  it  from  its  keel  to  the 
conning  tower.  It  was  an  inspiring  sight  to  look 
down  from  the  dizzy  heights  of  the  ship  upon  the 
hundreds  of  smaller  craft  that  were  there  to  give 
welcome,  and  off  to  the  shore-line  of  the  curved 
baj'  where  appeared  the  terraced  heights.  The 
day  had  become  more  beautiful  with  sunshine 
and  great  fleecy  clouds,  and  a  temperature  Hke 
our  fresh  June  days  of  the  north. 

2.  Vina  del  Mar — President  Arturo  Alcssaiidro 
When  we  had  fully  enjoyed  the  great  ship  we 
were  taken  ashore,  and  in  automobiles  drove 
through  the  suburbs  of  Valparaiso,  passing  along 
the  stately  avenues  which  were  lined  with  hand- 
some villas,  the  summer  residences  of  the  society 
of  Chile,  and  on  to  the  most  wonderful  of  race- 
courses at  Vina  del  Mar.  It  was  a  gala  day  at  the 
races  as  a  Prince  of  Spain  was  occupying  the 
President's  box,  close  to  which  were  our  seats. 
The  races  were  beginning,  and  disregarding  tips 


we  placed  our  bets,  and  with  the  luck  of  the  in- 
experienced, won. 

In  the  promenade  we  met  Dr.  Amunategui  of 
Santiago  and  other  friends  of  last  year.  WTiile 
walking  with  one  of  the  charming  senoras  the 
band  began  to  play  and  everyone  stood  at 
attention.  It  was  the  national  air;  the  President 
had  arrived.  Naturally  we  were  desirous  of 
seeing  him,  and  the  Senora  said:  "You  shall 
meet  him."  She  took  us  to  him  and  in- 
troduced the  members  of  our  party,  as  he  stood 
unostentatiously  under  a  large  tree.  He  seemed 
more  pleased  than  bored,  and  attempted  a  few 
words  in  English.  He,  Arturo  Alessandro,  has 
been  in  office  but  a  couple  of  months,  and  he  is 
astonishing  the  old  conservatives  by  his  demo- 
cratic ways.  He  insists  upon  going  about,  ap- 
parently unattended,  although  the  Senora  said 
he  was  constantly  under  the  surv'eillance  of 
secret  service  men.  From  appearances,  he  might 
on  this  day  hav^e  been  anv  one  of  a  thousand 
well-dressed,  unofficial  holiday  citizens  instead 
of  the  Chief  Executiv^e  of  a  great  nation. 

We  received  an  invitation  to  attend  the  ball 
which  was  being  giv^en  that  evening  in  honor  of 
the  Prince.  This  was  very  tempting  as  all  of  the 
society  of  Chile  would  be  present;  but  we  were 
obliged  to  reluctantly  decUne. 

Back  to  the  race-course  we  wandered  and 
watched  with  interest  the  great  crowds  of  people 
as  they  surged  about  the  track  and  the  grand- 
stand during  the  race,  and  when  the  race  was 
finished,  as  they  rushed  to  the  promenade  where 
champagne  corks  popped  in  the  restaurants  and 
gaiety  was  everywhere  manifested  by  these 
Latin  people. 

J.     Surgeon-General  Alberto  Adriasola 

Our  hosts  then  drov'e  us  back  toward  the  city, 
and  after  driving  about  its  edge  we  entered  upon 
a  valley  road,  from  where  we  climbed  to  the 
heights  above  the  town  and  Imally  emerged  at  the 
entrance  to  an  attractive  villa  which  was  situ- 
ated on  a  terrace  above  the  drive.  We  walked 
up  the  steep  winding  path,  on  either  side  of 
which  were  flowers,  shrubs  and  tropical  trees,  to 
General  Adriasola's  home.  Here  we  met  his 
charming  family — his  wife,  daughters,  sons,  and 
son-in-law.  Our  greeting  was  such  as  we  had 
learned  to  expect  from  these  people  of  the  south — 
so  warm,  so  gracious,  so  friendly.  This  charming 
family  captivated  us,  and  I  have  never  known  a 
father  and  a  mother  who  seemed  to  have  more  to 
,  make  them  satisfied. 

The  view  from  the  balcony  of  this  home  was 
most  inspiring.    Far  below  us  lay  a  panorama  of 
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Valparaiso  Bay  with  its  mass  of  shipping.  The 
entire  fleets  of  the  nations  could  anchor  here 
within  plain  \iew.  Indeed,  only  a  week  previous 
to  our  arrival  our  own  Pacific  Fleet  was  anchored 
in  the  Bay,  and  the  charming  senoritas  pointed 
out  to  us  where  this  or  that  favorite  Yankee  battle- 
ship had  lain.  They  had  sailed  away  within  a 
fortnight,  and  who  knows  how  many  fair  Chilean 
hearts  were  hidden  in  secret  recesses  of  those 
ships? 

After  tea  we  took  a  last  look  from  the  upper 
balcony.  The  sun  had  fallen  into  the  Pacific;  a 
brilliant  glow  covered  the  sky  and  gradually 
faded;  and  as  darkness  came  on  a  planet  ap- 
peared, then  a  thousand  twinkling  hghts,  out- 
lining the  city  below  like  sparkling  jewels. 

4.     Banquet  at  Union  Club 

Awed  and  silent  we  drove  down  to  the  city 
with  our  friends.  To  make  our  welcome  even 
more  impressive,  a  waning  moon  came  into  view 
over  the  eastern  mountains,  and  in  its  familiar 
appearance  and  charm  we  were  brought  back  to 
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earth.  At  dinner  at  the  Union  Club  we  met  the 
surgeons  of  Valparaiso  and  their  wives,  a  charm- 
ing company  in  whose  society  we  passed  a  most 
interesting  evening. 

At  midnight,  and  as  a  cUmax  to  this  great  day, 
our  friends  took  us  in  their  launch  to  our  ship 
which  was  anchored  a  half  mile  out.  The  Bay 
was  flooded  by  the  moonlight,  and  above  us 
shone  the  Southern  Cross,  reminding  us  that  we 
were  far  from  home.  But  around  us  was  abundant 
evidence  of  new  found  friends  who  would  endure 
for  all  time. 

5.  Valparaiso  to  Santiago 
Early  the  following  morning  we  bade  adieu  to 
our  good  ship  Ebro  and  were  taken  ashore, 
where  we  boarded  a  train  for  Santiago,  the  first 
arm  of  our  trip  over  the  Andes.  The  green  of  the 
fields  and  the  colors  of  the  flowers  were  heightened 
by  a  heavy  dew.  Our  gradual  climb  through  the 
valleys  of  the  foot-hills  of  the  mountains  of 
this  narrow  country  was  an  ever  interesting 
panorama  of  hamlets,  fields  of  corn,  alfalfa,  wheat 
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and  oats,  and  extensive  pastures  on  which  well  fed 
cattle  and  horses  were  grazing.  On  the  terraces 
of  the  hills  and  on  the  slopes  were  many  varieties 
of  fruits — mangoes,  melons,  nectarines,  peaches, 
oranges,  lemons,  pineapples,  pears,  alligator 
pears,  jilums,  apricots,  and  luscious  grapes.  We 
followed  the  beds  of  rivers  and  smaller  streams 
which  in  March  are  not  over-full.  Our  train 
skirted  hillsides  and  gave  us  an  everchanging 
view  of  the  valleys  and  glimpses  of  the  second 
range  of  hills,  with  the  real  mountains  beyond 
and  an  occasional  view  of  snow-capped  premiers 
still  farther  east.  At  the  hamlets  the  natives, 
many  of  them  half-breeds,  were  displaying  their 
wares^ruits,  bread,  and  cakes  of  all  descrip- 
tions. Along  the  road-side  were  adobe  or  bamboo 
huts  often  thatched  with  palm  leaves,  and  in  the 
open  sjjaccs  about  the  huts  congregaled  in- 
numerable children  and  dogs. 

6.     Santiago 
By   many   meanderings   we   passed   over   one 
range  of  hills  and  finally  dropped  into  the  valley 
that  holds,  like  a  gem  on  a  Princess'  bosom,  the 
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capital  city  of  Chile — Santiago.  We  recognized 
it  by  the  island-like  mountain,  Santa  Lucia,  a 
sentinel  in  brilliant  uniform  which,  with  dis- 
tinction and  dignity,  stands  guard  in  the  center 
of  the  city. 

While  in  March  one  can  \new  at  leisure 
natural  and  artificial  beauties  of  this  Capital, 
the  society  and  important  professional  and 
business  inhabitants  are  away  in  the  mountains 
or  at  the  seaside.  W'e  viewed  the  beauties  of 
nature  and  explored  the  curious  things  of  this 
Latin  city,  drank  in  the  pure,  dry  air  of  its 
valleys,  and  were  inspired  by  its  mountain 
sentinels  that  have  guarded  the  valley  through 
the  ages. 

\'.     Tin:  AxDES 

/.     Santiago  to  Los  AnJcs 

On  the  third  day  we  boarded  our  train  which 
followed  a  mountain  stream  and  climbed  into 
the  foot-hills  which  constantly  became  more 
and  more  rugged,  until  we  finally  faced  the  back- 
bone of  the  Southern  continent,  the  Andes! 
Tlie  trip  from  the  coast  at  X'alparaiso  to  the  coast 
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at  Buenos  Aires  is  made  in  tliree  stretches,  the 
first  from  the  coast  or  Santiago  to  Los  Andes, 
Chile,  a  small  city  well  up  lin  the  foot-hills  of  the 
western  edge  of  the  real  Andean  mountains;  the 
second  a  fourteen-hour  daylight  trip  from  Los 
Andes  over  the  Andes  by  a  narrow-gauge  cog 
railroad  to  JNlendoza  on  the  Argentine  side;  and 
the  third  a  twenty-two  hour  trip  from  Mendoza 
to  Buenos  Aires 'on  a  broad-gauge  train  with 
sleeping  and  dining  cars  attached. 

At  five  o'clock  we  reached  Los  Andes,  which 
is  an  attractive  city  with  much  green  foliage, 
water  running  through  the  streets,  and  clean 
pavements  of  cobble-stones.  A  plaza  or  park, 
with  a  promenade  and  a  band-stand,  occupies  a 
central  location,  and  here  all  the  citizens  con- 
gregate, some  of  them  well  dressed  and  refined 
in  appearance,  others  the  peasants,  many  of 
them  half-breeds  in  picturesque,  highly  colored 
costumes. 

The  hotel,  which  has  clean,  cubby-hole  rooms, 
is  built  about  a  concrete-floored  patio  in  which 
an  elaborate  dinner  was  served  out  of  doors 
under  electric  light.  This  was  indeed  a  welcome 
ending  to  an  interesting  day. 

2.  Los  Allies  to  Mendoza 
As  the  time  would  be  too  short  for  this  daylight 
trip  over  the  Andes  if  one  started  late  in  the 
morning,  it  is  begun  from  either  Mendoza  on  the 
Argentine  side  or  from  Los  Andes  on  the  Chilean 
side  at  six  o'clock  in  the  morning.  The  narrow- 
gauge  train  of  three  passenger  coaches  and  a 
well -stocked  commissary  car  awaited  us  in  the 
court-yard  of  our  hotel.  It  was  a  cheerful  if  a 
sleepy  group  that  climbed  aboard,  all  full  of 
anticipation  for  the  great  scenic  experience  of 
their  lives.  The  little  train,  business-like,  began 
its  upward  journey.  A  raging  stream  from  the 
mountains  dashed  impatiently  about  the  great 
boulders,  the  ambitious  waters  throwing  spray 
which  in  the  sunlight  made  innumerable  rain- 
bows. At  this  level  a  wealth  of  low-hanging  wil- 
low trees  bordered  the  banks  of  the  river,  and  in 
the  fields  and  on  the  mountain  sides  were  trees 
bearing  bananas,  oranges,  and  many  strange, 
unknown  fruits.  Almost  immediately  we  were 
in  the  midst  of  rugged,  rocky  peaks,  the  bases  of 
which  were  green  but  the  tops  bare  and  sharp. 
The  train  plunged  through  tunnels,  traversed 
shelves  of  rock,  crossed  valleys,  only  to  find 
another  shelf  or  another  valley  beyond;  but  con- 
stantly reached  higher  levels.  Shortly  many 
snow-capped  peaks  came  into  view,  and  in  many 
recesses  of  the  mountains  where  the  sun  rarely  pene- 
trated were  piles  of  snow  and  miniature  glaciers. 
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Only  a  foolish  and  ambitious  writer  would  at- 
tempt to  describe  a  mountain  scene;  and  it  is  an 
ambitious  traveler  who  after  one  or  two  trips 
can  remember  the  varied  details  of  a  ride  over 
the  Andes;  and  photographs  are  but  a  meager 
reminder  and  an  aggravation. 

After  struggHng  through  a  labyrinth  of  smaller 
but  impressive  mountains,  traversing  smaller 
valleys,  and  following  many  rushing  rivers  (any 
one  of  which  if  properly  harnessed  would  furnish 
power  to  operate  the  whole  Andean  system  of 
railroads),  the  little  train  emerged  in  a  wide, 
placid  valley  in  which  is  located  a  little  hamlet 
through  which  a  flat  river  winds  its  way.  The 
whole  valley  might  be  located  in  New  England, 
its  surface  is  so  undramatic.  On  a  pile  of  lumber 
sat  an  American  woman  caring  for  her  child,  an 
attractive  little  tow-head  who  was  playing  with 
improvised  toys.  The  husband  and  father  was 
undoubtedly  an  American  engineer  who  busied 
himself  in  an  attempt  to  find  a  way  of  transforming 
the  unlimited  power  of  the  Andes  into  American 
dollars. 
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But  the  beautiful  valley  lyiiifj  in  the  sunshine 
is  but  a  resting  place  for  nature  before  she  shows 
the  sightseer  what  she  really  can  do  to  astonish 
him.  Some  one  called  attention  to  the  giant 
mountains  ahead,  to  the  great  fields  of  snow  that 
spread  down  to  our  very  feet,  to  one  opening  and 
still  another  a  half  mile  above  us.  Between 
these  openings  which  penetrated  the  heights  we 
could  see  the  little  shelf  dug  out  on  the  mountain 
side,  and  were  reminded  that  that  was  where  we 
were  going.  Still  farther  above  us,  near  the 
clouds,  was  another  shelf  constituting  one  more 
great  switchback  to  guide  our  frail  train  to  still 
higher  levels.  Within  a  half  hour  we  were  looking 
down  from  the  first  shelf  to  the  placid  valley 
where  the  little  child  was  still  placing,  and  within 
an  hour  we  were  gazing  back  from  the  upper 
shelf,  from  where  we  could  see  the  trail,  a  zig-zag 
little  ribbon  of  bareness  worn  out  of  the  eternal 
rocks  representing  the  trail  of  the  traveler  in 
the  older  day  before  the  railroad  was  constructed. 
All  about  us  were  the  giant  mountains,  and  while 
we  were  nearly  two  miles  above  the  sea  level, 
they  still  towered  abov'e  us  in  their  majesty. 
At  this  height  we  emerged  into  another  valley 
in  which,  between  the  peaks,  as  if  in  the  palm 
of  the  Creator,  was  the  beautiful  Inca  Lake,  five 
miles  long  and  three  miles  wide,  surrounded  by 
masses  of  broken  rock  that  some  volcanic  con- 
vulsion had  tossed  into  the  breach.  We  climbed 
from  our  train  to  get  a  nearer  view  of  this  dis- 
tinguished body  of  water  wth  the  blueness  of 
the  Monday  rinse,  and  drank  in  its  beauty  and 
its  solitude.  Climbing  still  higher,  we  finally 
reached  a  little  barracks  and  the  customs  house 
that  marks  the  border  of  Chile.  Here  we  entered 
the  tunnel  that  connects  Chile  with  Argentine. 

VL    Argentine 

/.  The  Christiis — Aconcagua 
This  tunnel  through  which  we  were  passing  is 
one  of  the  great  engineering  wonders  of  the  world. 
It  is  two  miles  in  length,  and  has  the  distinction 
of  being  at  as  great  a  height  as  it  is  long.  In  its 
construction  the  estimate  and  actual  chainage 
were  practically  identical,  while  the  floor  levels 
from  the  two  sides  met  almost  e.xactly.  On  the 
Argentine  side  were  the  customs  house  officials 
of  that  country,  and  as  we  alighted  some  one 
pointed  to  a  depression  between  two  heights 
under  which  we  had  tunnelled  where  stands  the 
Christus,  a  gigantic  statue  erected  by  Chile  and 
Argentine  as  a  symbol  of  per])etual  jjeace. 

As  we  began  the  descent  on  the  .Argentine  side, 
we  saw  beside  the  road-bed  a  little  stream  two 


feet  wide,  the  head  waters  of  the  Mendoza  River 
which  at  its  mouth  is  a  mile  in  width. 

Soon  after  crossing  the  summit  the  train 
creaked  to  a  stop.  "All  out  to  see  the  premier 
peak  of  the  North  and  South  American  con- 
tinents." We  were  now  among  the  elect.  All 
around  us  was  a  group  of  great  ones.  As  is  true  in 
looking  upon  a  group  of  distinguished  men,  it 
was  difficult  in  such  an  assembly  to  pick  the  most 
distinguished.  Mount  Aconcagua,  a  long,  low, 
range-like  monster  covered  with  snow,  forty 
miles  away,  d?es  not  stand  up  in  so  satisfying  a 
way  as  does  Shasta,  which  although  only  one- 
half  its  height  has  the  advantage  of  being  a  great 
mountain  among  small  ones.  Aconcagua  is  a 
giant  among  giants. 

2.  Piienta  del  Inca 
.\  few  miles  farther  on  we  disembarked  at 
Puenta  del  Inca,  an  Argentine  mountain  resort 
frequented  by  the  society  of  ^lendoza  and 
Buenos  Aires.  An  attractive  hotel  occupies  a 
space  above  the  little  valley,  and  all  about  it 
tower  the  mighty  peaks  of  the  Andes.  Close  to 
the  hotel  is  an  interesting  natural  bridge  which 
spans  a  boiling  river,  and  there  are  hot  and 
mineral  springs  which  are  utilized  as  medicinal 
baths.  The  walk  from  the  station  to  the  hotel  in 
the  altitude  leaves  one  breathless,  but  if  of  a 
strong  heart,  keen  for  the  good  things  of  the 
table  which  are  served  at  the  hotel. 

Ha\ing  satisfied  the  inner  man  we  began  our 
descent  and  followed  the  little  stream  that  was 
growing  lustily  into  a  rushing  torrent.  We  re- 
membered that  last  year,  at  one  point,  the  end  of 
a  passenger  coach  was  protruding  from  its 
turmoil,  demonstrating  the  insecurity  of  our 
shelf  on  the  mountain  side,  especially  as  above 
us  in  an  almost  perpendicular  line  were  granite 
walls,  read>-  to  send  down  an  a\-alanche  of  rock 
which  would  carr\-  with  it  the  tri\ial  work  of 
man.  In  contemplating  the  wonders  of  this 
trip,  one  has  great  difficulty  in  deciding  whether 
to  admire  more  the  work  of  nature  or  the  work 
of  man.  In  many  places  and  at  many  limes  one 
may  see  duplicates  of  this  great  scene;  but  I 
doubt  if  there  is  a  place  on  earth  where  for 
fifteen  consecutive  hours  one  may  traverse  a 
mountain  range  and  see  the  constant  develop- 
ment of  marvellous  scenes  like  those  of  the  .Andes, 
with  the  premier  peak  of  a  continent  almost 
constantly  in  view  as  a  basis  for  comparison. 

In  the  afternoon  sun  the  bare  cliffs  on  the  east- 
ern descent  present  not  only  the  usual  grandeur 
but  a  symphony  of  startling  color — deep  reds, 
deep  and   |)ale  greens,  deep  and  pale  purples, 
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and  yellows  in  a  riot  of  shades,  while  abo\-e  is  the 
blue  sky  with  great  tleecy  clouds  caressing  am- 
bitious peaks.  As  the  twilight  falls,  v\ith  the 
sun  apparently  setting  many  times  as  we  curve 
about  among  the  mountains,  we  are  awed  into 
silent  contemplation  by  the  wonder  of  it  all. 
Finally  darkness  descends  and  the  stars  and 
planets  seem  near  enough  to  touch.  One  year 
ago,  as  we  approached  J^Iendoza,  we  looked  up 
from  one  of  the  deep  valleys  through  which  we 
were  passing  and  there  in  the  distance,  in  the 
light  of  a  full  moon,  not  disappointingly  as  in  the 
noonday,  stood,  boldly  and  in  great  majesty, 
Mount  Aconcagua  with  a  panoply  of  glistening 
snow  and  ice.  It  was  a  tatting  cUmax  for  the  last 
scene  of  a  great  drama.  Night  rolled  down  the 
curtain,  and  we  sped  into  the  city. 

J.     Mendoza 

Tired  and  hungry,  we  transferred  to  a  broad- 
gauge,  solid  train  of  the  continental  type  which 
consisted  of  comfortable  compartment  sleepers 
and  two  well-stocked  diners.  The  linen  was  clean, 
the  waiters  keen,  and  the  food  delicious  and  wel- 
come to  a  group  of  tired  people  who,  each  in 
his  own  way,  had  "taken  in"  the  Andes. 

Mendoza,  the  wine  center  of  Argentine,  its 
fields  for  miles  filled  with  growing  vines  loaded 
with  purple  fruit,  is  a  well-lighted,  modern  city. 
Its  altitude  makes  its  climate  attractive  for  the 
people  of  Argentine  during  the  hot  months  of 
the  year.  Although  unusual  for  this  season,  a 
terrific  rain  had  fallen  for  twelve  hours,  and 
had,  they  told  us,  extended  east  over  the  normally 
dusty  pampas.  Water  stood  in  the  low  places 
of  the  streets,  rushed  through  the  irrigating 
ditches,  and  ever\-where  was  delicious  freshness. 
This  presupposed  a  peaceful  sleep,  with  fresh 
air  filtered  of  all  dust. 

4.     The  Pampas 

WTien  we  awoke  in  the  morning,  our  train  was 
passing  quietly  over  the  flat  plains.  The  roads 
were  wet,  and  large  fields  covered  with  water 
stretched  in  every  direction.  While  eating  our 
breakfast  we  could  see  from  the  window  m_\'riads 
of  wild  fowl.  At  several  places  great  flocks  of 
flamingoes  flew  away  and  circled  back  to  light 
again  upon  the  water  after  the  train  had  passed. 
These  creatures,  as  large  as  swans  and  graceful 
in  outline,  with  a  wing  spread  of  from  three  to 
four  feet,  are  of  the  most  beautiful  scarlet,  and  as 
they  leave  the  water  and  fly  in  flocks  one  can 
only  liken  them  to  great  flames  of  fire. 

The  pampas  are  endless,  and  for  hundreds  of 
miles  thev  are  as  flat  as  a  billiard  table.    Thev 


produce  everything  that  will  grow  in  Nebraska, 
Kansas,  or  Iowa.  The  pampas  grass,  tall  and 
graceful  with  its  plume  of  white,  is  everywhere 
noticeable.  There  are  miles  and  miles  of  grazing 
lands,  with  thousands  of  cattle,  sheep  and  horses. 
Occasionally  w-e  saw  flocks  of  ostriches  which 
like  colts  in  a  Wisconsin  field  ran  away  in  mock 
fright  as  the  train  appeared,  displacing  a  wealth 
of  fluffy  feathers  that  would  make  a  Fifth  Avenue 
milliner  turn  green  with  envy. 

There  are  not  many  towns,  and  few  comfortable 
farm  houses.  The  land  is  owned  by  non-residents, 
and  the  tenants  evidently  have  neither  the 
inclination  nor  the  authority  to  demand  the 
comforts  that  are  enjoyed  by  the  farmers  of  our 
own  western  and  central  states.  At  any  rate,  it 
so  appears  to  the  casual  traveler.  Country  roads, 
which  might  attract  the  automobile  tourist, 
ha\-e  not  yet  been  constructed  in  Argentine. 

>.     Buenos  Aires 

The  approach  to  Buenos  Aires  is  similar  to  that 
of  all  large  cities  —  through  a  preliminary  prep- 
aration of  more  and  more  pretentious  suburbs. 
Buenos  Aires,  the  metropolis  of  South  America, 
impresses  one  as  does  any  great  cosmopolitan 
city  of  beauty  in  the  world.  Its  people  are  well 
dressed,  courteous,  and  have  the  appearance 
of  prosperity;  its  streets  are  well  paved  and  clean; 
its  vehicles  of  transportation  (automobiles,  elec- 
tric cars,  wagons,  etc.)  are  similar  to  those  of 
Paris,  New  York,  or  London;  its  hotels  are  con- 
tinental; its  public  buildings  imposing  and 
attractiv^e;  its  parks  numerous,  well  kept  and 
accessible  to  everybody;  its  monuments  are 
artistic  and  fuU  of  meaning;  its  opera  houses  and 
theaters  not  unhke  those  in  the  continental  cities 
wiiere  art  prevails;  and  the  commercial  spirit 
is  in  abeyance.  The  newspaper  men,  while 
persistent,  are  considerate  and  enterprising; 
the  cab  drivers  are  alert  but  possess  the  same 
speed  mania  that  seems  to  hav-e  taken  possession 
of  the  world;  the  streets  are  adequately  pohced, 
and  the  traffic  regulations  are  enforced.  The 
city  administration  must  be  efficient. 

We  were  met  by  friends  and  driven  to  the 
Plaza  Hotel,  which  was  not  new  to  us  as  we  had 
spent  a  pleasant  week  there  last  year.  It  was 
rather  like  going  home,  and  the  friends  and  flowers 
that  welcomed  us  made  us  feel  that  it  was  home. 

The  guide  books  are  filled  with  descriptions  of 
things  that  one  must  see  in  Buenos  Aires;  but  the 
outstanding  impression  of  any  city  is  the  at- 
mosphere that  it  creates  for  the  visitor.  In  the 
evening,  through  the  French  windows  of  our 
room  in  the  hotel,  we  could  see  the  swaving  trees 
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in  the  Plaza  San  Martin,  witli  its  live  oaks  and 
other  green  foliage,  the  lights  and  shades  height- 
ened bv  the  electric  lights,  and  beyond  the 
uniform  sky-line  of  Alansard  roofs,  all  of  which 
made  us  think  of  Rome  or  Paris.  In  the  morning 
this  same  Plaza  has  a  renewed  fascination,  the 
early  riser  sitting  on  a  bench  in  the  shade  reading 
his  newspaper,  the  walks  being  swept,  the  dew 
glistening  on  the  leaves  of  the  trees,  and  the 
flowers  abundant  and  fresh,  and  through  the 
branches  of  the  trees  a  vista  of  the  equestrian 
statue  of  San  Martin  v\-ith  his  outstretched  arm 
urging  his  warriors  on  over  the  Andes.  Later  in 
the  day  as  one  walks  through  the  broad  arched 
walks  of  this  park  the  world  is  awake  and  hun- 
dreds of  little  children  in  small  groups,  with  their 
j)laythings  and  their  white-garbed  attendants, 
are  making  a  harmonious  symphony  with  their 
little  treble  voices,  and  one  soon  realizes  that 
there  is  no  race-suicide  in  this  sunlit,  Catholic 
country. 

There  are  many  places  where  one  may  go  and 
absorb  interesting  impressions — Ihe  Avenida 
Florida,  a  shopping  street  about  twenty-five 
feet  wide  with  three-foot  walks  on  either  side, 
where  are  the  shops,  the  finest  in  the  city.  On 
this  narrow  thoroughfare,  a  mile  and  a  half  in 
length,  are  many  of  the  principal  trading  places, 
the  famous  Jockey  Club,  and  a  number  of  the 
I)alatial  residences  of  the  older  inhabitants 
which  are  gradually  being  crowded  out  by  the 
encroachment  of  business  houses.  The  street  is 
packed  with  vehicles  going  single  file  in  either 
direction  until  four  o'clock  in  the  afternoon,  when 
all  tratfic  is  prohibited  and  the  sightseers  and 
shoppers  overflow  from  the  side-walks  into  the 
street.  In  this  thoroughfare  at  one  time  or 
another  one  will  see  everybody  worth  while  in 
Argentine,  and  judging  from  the  costumes  and 
faces  and  languages,  any  one  worth  while  in  the 
broad  world. 

At  one  end  of  the  Avenida,  near  the  small  park, 
are  several  of  the  old  palatial  residences,  large 
iron  gates  admitting  to  the  court-yards  back  of 
the  five-story  i)lain  fronts  being  the  only  signs  to 
indicate  that  there  is  habitation  within.  In  one 
of  these  lives  our  friend.  Dr.  Herrera  Vegas,  a 
distinguished  surgeon  of  South  America.  Beyond 
the  iron  gate  one  sees  the  patio  of  growing  trees 
and  plants,  and  the  garage.  At  the  side  of  the 
entrance  is  the  porter's  room  where  the  friend 
or  the  stranger  is  received,  inspected,  and  ad- 
mitted. The  plain  walls  surround  a  wealth  of 
comfort  and  a  palatial  home.  Hence  the  Avenida 
Florida,  the  Fifth  Avenue  of  Buenos  Aires, 
houses  manv  interesting  things,  and  while  its  rea- 


son for  being  is  its  wealth  of  shops,  its  charm  e.xists 
in  the  people  who  live  in  it  or  who  come  and  go  to 
it. 

On  Sunday  afternoons  society  drives  in  a 
section  of  the  boulevard  Avenida  de  Mayo  or  in 
one  of  the  large  municipal  parks.  L'p  and  down 
they  ride  in  a  continuous  procession,  meeting 
those  going  in  the  opposite  direction,  and  at  the 
end  of  the  boulevard  turning  and  repeating  the 
drive.  Here  in  the  season,  between  the  hours  of 
five  and  seven,  everybody  must  be  seen.  It  is  the 
time  for  the  entire  family  to  appear  and  at  its 
best.  I  was  fortunate  in  witnessing  this  won- 
derful display  with  an  interesting  Argentine 
who  could  point  out  and  inform  me  about  the 
people  we  were  seeing. 

6.     El  Tigre 

Another  impressive  and  distinctive  feature  in 
the  en\irons  of  Buenos  Aires  is  El  Tigre,  an  in- 
teresting freak  of  nature  which  transforms  a 
large  area  of  land  contiguous  to  the  Rio  de 
la  Plata  into  a  group  of  small  islands.  Natural 
waterways,  varying  from  twenty  to  two  hundred 
feet  in  width,  have  made  of  this  area  of  land  and 
water  a  symmetrical  checker-board,  which  ex- 
tends for  many  miles.  On  the  islands  created  by 
the  waterways  are  estates  with  handsome  homes, 
orchards,  flower  gardens,  wharfs,  and  bathing 
places,  while  in  the  surrounding  channels  are 
myriads  of  motor  boats,  row  boats,  and  pre- 
tentious yachts.  This  wonder  of  nature,  twenty 
miles  distant  from  Buenos  Aires,  is  one  of  the 
summer  resorts  of  the  metropolis  and  may  be 
reached  by  boat,  tram  car,  railroad,  or  automo- 
bile. We  were  taken  in  an  automobile  by  Dr. 
Frank  Pasman  and  ^Nlr.  Wilson.  The  trip  made  in 
this  way  is  most  enjoyable  as  it  follows  more  or 
less  closely  the  river,  traverses  some  interesting 
towns,  and  passes  many  attractive  estates.  The 
whole  country  about  this  southern  city  is  one 
beautiful  garden  in  which  is  grown  everything 
that  gladdens  the  eye  and  aids  in  the  sustenance 
of  life. 

On  arri\ing  at  El  Tigre  we  \isited  an  attractive 
Rowing  Club  and  then  embarked  on  a  smart 
little  motor  boat  with  a  canopy  to  protect  us 
from  the  sun.  Because  of  the  regularity  of  the 
turns,  and  the  s\mmctrical  di\ision  of  the  land 
into  islands  without  number,  one  almost  dup- 
licating the  t)ther,  it  was  diflicult  to  realize  that 
we  were  traveling  otherwise  than  in  a  circle  as 
we  traversed  mile  after  mile  of  the  water  passages. 
However,  each  island  was  a  new  creation  with 
its  distinctive  home,  its  distinctive  dock,  its 
(!istincli\e  foliage,  its  distinctive  flower  garden, 
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and  its  distinctive  orchard.  Often  great  weeping 
willow  trees  obscured  the  shore  line  and  be- 
yond one  caught  glimpses  of  a  villa,  and  at 
other  places  peach,  plum,  quince,  or  other  fruit 
trees  spread  their  boughs  over  the  water's  edge, 
tempting  one  to  pick  and  eat. 

For  two  or  three  wonderful  hours  we  e.xplored 
this  Venice-like  territory.  Once  we  disembarked 
at  an  island  that  was  owned  by  a  friend  of  our 
host.  We  \-isited  the  flower  gardens,  the  vegetable 
gardens,  the  \ineyards  loaded  with  luscious 
grapes,  the  chicken  farm,  and  then  the  play- 
grounds and  the  tennis  court.  Later  in  the 
afternoon  we  landed  at  an  attractive  dock  and 
here,  at  a  little  tea  house,  we  sat  and  had  our 
tea,  sandwiches  and  fruit. 

Mr.  Wilson  then  took  us  to  what  he  called  his 
"shanty,"  a  comfortable  bungalow  located  on 
one  of  the  smaller  islands,  where  he  has  everything 
for  which  his  heart  could  wish  to  make  life  worth 
living.  A  large  friendly  dog  met  us  at  the  dock. 
Within  the  house  we  were  introduced  to  the 
Seiiora  and  other  friends  and  children,  and  in  the 


grounds  surrounding  the  house  we  saw  the 
chicken  yard,  bee-hives,  a  vegetable  garden,  and 
an  abundance  of  flowers;  everything  trim  and 
beautifully  kept.  Each  morning  after  his  plunge 
and  his  fruit  and  coffee  Mr.  Wilson  goes  to  the 
station  in  his  motor  boat  as  we  go  to  our  suburban 
stations  in  our  automobiles. 

El  Tigre  is  one  of  society's  retreats;  but  the 
people  of  the  great  city  are  pri\'ileged  to  enjoy 
the  unusual  beauty  of  the  place.  A  large  hotel 
and  an  amusement  pa\ilion  occupy  a  site  on  one 
of  the  principal  waterways  near  the  tram  and 
railroad  station,  and  from  here  at  frequent  inter- 
vals excursion  boats  make  a  tour  of  the  principal 
water  avenues.  Our  day  at  El  Tigre  with  our 
charming  hosts  was  one  long  to  be  remembered. 

7.  An  Estancia 
Upon  another  day  we  were  the  guests  of  Sefior 
and  Sefiora  Miles  Pasman,  whom  we  found  to  be 
most  interesting  people.  They  speak  English 
perfectly  and  have  the  appearance  of  substantial 
New  Yorkers.  They  were  both  born  in  .\rgentine, 
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but  of  parents  who  had  but  a  short  time  before 
migrated  to  that  country  from  New  York.  Their 
son,  Dr.  Rodolfo  Pasman,  is  one  of  the  distin- 
guished surgeons  of  Buenos  Aires,  and  their 
nephew,  Dr.  Frank  Pasman,  another  young  sur- 
geon, has  recently  married  one  of  their  daughters. 
They  wondered  if  we  would  enjoy  an  afternoon 
motor  ride  to  their  country  place.  Our  delightful 
e.xperience  of  the  year  before,  when  we  had 
visited  the  hacienda  of  Dr.  Herrera  Vegas,  made 
us  an.vious  to  go  with  our  new  found  friends  to  this 
estate,  which  they  so  modestly  called  "a  camp."' 
There  were  two  machines,  and  our  ride  took  us 
out  of  the  city  a  distance  of  about  fifteen  miles. 
The  "camp"  proved  to  be  an  estate  of  many  acres 
with  many  buildings  for  the  proper  care  of  their 
large  family,  places  for  the  care  of  live  stock,  a 
poultry  yard,  power  plants,  swimming  pools, 
and  tennis  courts.  In  the  conservatories  are 
found  every  modern  structure  to  care  for  a  com- 
prehensive botanical  garden,  in  which  not  only 
a  specimen  of  all  South  American  trees  and 
shrubs  are  housed,  but  also  under  careful  cultiva- 
tion many  of  the  plants  of  other  climes,  all 
properly  labeled  and  cared  for  by  an  enthusiastic 
expert  head-gardener  with  an  army  of  helpers. 

The  house,  a  charming  residence  of  manor 
house  capacity,  located  in  a  large  park-like 
portion  of  the  estate,  was  one  of  the  surprises  of 
this  mere  "camp."  But  the  glory  of  it  all  came 
when  we  began  to  meet  the  family.  A  number  of 
daughters  and  daughters-in-law  were  enjoying 
the  hospitality  of  the  "camp";  and  then  came 
their  children,  ranging  from  babes  in  arms  to 
dignified  young  men  and  women  sixteen  and 
seventeen  years  of  age,  all  glad  to  see  grandfather 
and  grandmother.  Everywhere  one  looked  were 
these  attractive  grandchildren,  each  one  a  beauty, 
each  one  with  distinctive  characteristics,  but 
each  one  a  little  aristocrat.  Thirty-seven  of  them 
there  are,  and  the  proud  grandfather  has  a 
standing  offer  of  a  bonus  of  cne  thousand 
dollars  in  gold  to  the  mother  of  each  additional 
one,  with  the  stipulation  that  the  bonus  is 
automatically  increased  until  the  forty-fifth 
grandchild  will  bring  a  super-handsome  solace. 
What  a  reproach  this  family  is  to  our  practical, 
barren  people! 

Inspection  of  the  estate  under  the  guidance  of 
our  enthusiastic  host  and  hostess  and  Iheir 
daughters,  tea  with  the  delightful  grandchildren 
assisting  at  the  function,  good-byes,  and  the  drive 
back  to  the  city  with  the  automobiles  filled  with 
flowers,  left  us  with  a  picture  of  the  home  life 
of  the  best  people  of  this  purple  country  that 
excited  our  intense  admiration. 


8.     Zoological  Gardens — Senor  Clemenle  Onelli — 
Sefior  Jose  Luis  Canlilo 

We  spent  a  most  interesting  afternoon  in  the 
Zoological  Gardens  under  the  guidance  of  its 
founder  and  director,  Senor  Clemente  Onelli. 
This  wonderful  garden  has  been  the  life-work  of 
Senor  Onelli,  and  to  him  the  people  of  Buenos 
.\ires  owe  an  inestimable  debt  of  gratitude.  At 
tea  time  we  were  joined  by  His  Excellency, 
Senor  Jose  Luis  Cantilo,  the  Municipal  In- 
tendente,  a  most  interesting  and  agreeable  man. 
He  is  the  chief  e.xecutive  of  Buenos  Aires,  and  is 
untiring  in  his  work  for  his  city,  being  personally 
interested  in  all  of  its  activities,  including  its 
hospitals.  Later  he  sent  us  tickets  for  a  great 
open-air  municipal  concert,  given  on  Sunday 
evening  in  one  of  the  parks  and  attended  by 
thousands  of  people.  Both  the  Intendente  and 
Senor  Onelli  were  most  thoughtful  and  courteous 
in  their  attentions  to  the  ladies  of  our  party. 

g.     Argentine  Jockey  Club 

On  Sunday,  Dr.  Robert  Halahan  took  Dr. 
Watkins  and  me  to  the  golf  club,  where  we  en- 
joyed pla\-ing  over  a  very  attractive  course.  The 
ladies  joined  us  at  luncheon,  and  later  we  at- 
tended the  races  at  the  Argentine  Jockey  Club. 
Although  it  was  out  of  season,  the  races  were 
most  interesting,  and  we  could  well  imagine  how 
much  of  a  society  show-place  it  is  in  the  height  of 
the  season.  The  race-track,  with  its  compre- 
hensive equipment  and  club  houses,  and  members' 
stand  of  unrivalled  beauty,  has  made  the  Ar- 
gentine Jockey  Club  one  of  the  great  sporting 
clubs  of  the  world.  The  receipts  from  this 
enterprise,  over  and  above  the  necessary  expenses 
for  up-keep,  are  distributed  among  well  deserving 
charities. 

One  naturally  visits  the  Plaza  del  Congreso,  a 
great  court  of  honor  with  garden  plots,  fountains 
and  statues.  In  one  direction,  along  the  .\venida 
de  ]Mayo,  a  great  thoroughfare  carved  into  the 
old  city,  is  the  President's  Palace,  and  in  the 
other,  with  an  imposing  approach,  is  the  National 
Capitol.  (This  street  was  not  named  for  our 
distinguished  surgeons,  but  for  the  month  of 
May  in  which,  in  iSio,  occurred  the  declaration 
of  independence  of  Argentine.) 

70.  President  Hipolito  Irigoycii 
I  had  the  pri\-ilege  of  an  audience  with  Dr. 
Hipolito  Irigoyen,  the  distinguished  President  of 
Argentine.  My  object  in  \-isiling  the  President 
was  to  convey  to  him  information  about  the 
memorial   to  General  Gorgas  which   is  in  con- 


AMERICAN    COLLEGE    OF    SURGEONS 


loS 


templation  for  Panama.  I  found  my  distin- 
guished host  very  sympathetic  to  the  project, 
and  fully  acquainted  with  the  work  and  reputa- 
tion of  General  Gorgas.  The  President  has  a 
very  charming  personality,  a  strong  physique,  and 
a  dark  serious  face.  My  interview  with  him, 
which  was  conducted  with  the  Secretary  of  the 
American  Embassy  as  interpreter,  was  ex- 
tremely interesting  and  satisfactory,  and  I  felt 
that  I  had  added  one  more  influential  link  of 
friendship  to  the  Gorgas  memorial. 

On  approaching  the  palace,  and  while  awaiting 
the  time  for  my  appointment,  I  was  particularly 
struck  with  the  gaudiness  and  quaintness  of  the 
uniforms  which  are  worn  by  the  guards.  The 
Secretary  of  the  Embassy  who  accompanied  me 
said  that  these  men  are  the  guards  of  honor  to 
the  President;  that  they  belong  to  the  Mounted 
Grenadiers,  a  corps  that  was  famous  in  the  time 
of  San  Martin,  and  that  they  have  the  privilege 
of  wearing  the  same  type  of  uniform  that  was 
worn' by  the  veterans  under  that  famous  warrior 
in  the  war  for  independence. 

The  many  beautiful  fountains  and  groups  of 
statuary  scattered  throughout  the  parks  and 
in  the  open  spaces  form  one  of  the  greatest  at- 
tractions of  the  city.  .\t  the  time  of  the  centen- 
nial of  the  independence  of  Argentine  in  1910, 
the  principal  nations  of  the  world  presented 
monuments  commemorating  the  event,  and  of 
them  the  Spanish  monument  is  the  most  con- 
spicuous, while  the  United  States  is  represented  by 
a  dignified  statue  of  George  Washington.  How- 
ever, one  seldom  sees  a  vantage  point  in  this 
beautiful  city  without  something  that  will  appeal 
to  one's  artistic  taste.  There  are  no  bare  spots  and 
no  glaring  defects.  Fortunately,  nature  here  em- 
bellishes so  rapidly  wth  its  foliage  and  its  flowers 
that  sordidness  and  abandoned  spots  never  prevail. 

//.     La  Plata 

We  visited  of  course  La  Plata,  the  capital  of 
the  Province  of  Buenos  Aires.  The  city  itself, 
like  our  own  Washington,  was  planned  along 
ambitious  hnes,  and  a  motor  ricle  through  its 
wide  streets  lined  with  palatial  government 
buildings,  universities,  national  museums  and 
other  public  buildings  is  much  worth  while.  After 
driving  through  the  city  proper  at  the  time  of 
year  when  the  University  is  closed  one  gains 
the  impression  that  it  is  an  abandoned  city. 
Visiting  it,  however,  as  we  did  last  year  we 
gained  a  happy  impression  of  the  capital  city 
and  its  environs.  At  that  time  we  were  the  guests 
of  the  Faculty  of  the  University,  and  were  taken 
in  motors  from  Buenos  Aires  to  La  Plata  bv  our 


friends,  the  extensive  hacienda  of  one  of  whom  we 
visited  on  the  way.  La  Plata,  from  a  commercial 
standpoint  is  fast  becoming  famous  for  its  pack- 
ing houses,  estabUshed  by  Americans  commonly 
known  as  Swift,  Armour,  Morris,  and  Wilson. 

12.  Luncheon  of  American  Club 
Everywhere  in  Buenos  Aires  one  recognizes 
American  and  other  English-speaking  people. 
Last  year  Dr.  Mayo  and  I  became  guests  at  the 
weekly  luncheon  of  the  American  Club  of  the 
city.  This  year  Dr.  Watkins  and  I  were  invited 
to  fill  a  "return  engagement."  It  was  inspiring 
to  meet  about  three  hundred  EngHsh-speaking 
business  men  of  Buenos  Aires  in  the  large  ban- 
quet hall  of  the  Plaza  Hotel.  The  group  im- 
pressed one  as  would  a  great  human  dynamo; 
scarcely  a  man  among  them  was  over  forty-five 
years  of  age,  and  many  were  v-ery  much  younger. 
The  southern  chmate  apparently  had  not  changed 
their  natures,  as  they  were  alert  and  clean-cut  in 
appearance.  The  American  Club  has  assumed  the 
task  of  acting  as  a  board  of  censors  or  credentials 
on  Americans  who  come  to  Buenos  Aires  to  do 
business.  Adventurers  or  dishonest  bluffers  are 
not  wanted,  and  there  is  a  genuine  desire  on  the 
part  of  this  organization  to  secure  for  the  American 
business  man  the  respect  of  the  Argentine. 
And  while  they  are  doing  business  in  Argentine, 
like  the  Englishman,  they  remain  loyal  and 
devoted  to  their  own  country. 

We  were  the  guests  of  this  Club  on  the  fourth 
of  March.  Therefore,  in  concluding  my  short 
response  as  their  guest  I  reminded  them  that  at 
one  o'clock  when  I  began  my  talk  a  great  Presi- 
dent of  their  country  had  retired  from  an  honored 
administration.  At  the  mention  of  Mr.  Wilson's 
name  they  all  arose  and  applauded  for  a  full 
minute.  At  the  close  of  my  remarks  I  said  that 
now  a  new  President  had  assumed  control,  and, 
not  as  Republicans  or  Democrats,  but  as  Ameri- 
cans, I  suggested  that  they  drink  a  health  to  the 
new  President,  ]\Ir.  Harding,  to  which  they  re- 
sponded with  the  same  enthusiasm  as  before  and 
arose  and  drank.  One  cannot  overestimate  the  in- 
fluence of  an  organization  like  the  American  Club. 
One  short  week  in  Argentine  is  only  an  aggra- 
vation to  the  visitor.  It  is  a  great  country  with 
several  states,  with  sev'eral  large  provincial  cities, 
and  with  a  people  that  are  almost  as  div-ersified 
in  their  interests  as  are  the  people  of  the  United 
States.  There  is  no  provinciahsm  manifested 
in  them,  nor  in  the  appearance  of  their  institu- 
tions. It  is  one  of  the  principal  countries  of  the 
world,  and  it  is  gov-erned  and  inhabited  by  a 
cultivated,  proud,  and  patriotic  people. 
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SURGERY,   GYNECOLOGY  AND   OBSTETRICS 


I  J.  Buenos  Aires  to  Montevideo 
We  said  adieu  to  our  friends  in  Buenos  Aires, 
and  moved  on  to  Uruguay.  Our  palatial  steamer 
carried  us  away  from  the  docks  of  the  metropolis 
city  and  we  were  prepared  to  again  look  forward 
to  \Tsiting  the  capital  city  of  that  prosperous  and 
well-governed  country. 

This  entire  region  is  saturated  with  the  romance 
which  it  has  inherited  from  the  adventurous 
navigators  who  so  shortly  after  the  discovery 
of  North  America  explored  every  river,  bay,  and 
harbor  of  this  southern  continent,  and  in  an 
early  day  sailed  into  the  Rio  de  la  Plata,  hoping  to 
find  a  passage  between  the  continents.  As  we 
approached  Monte\adeo  by  the  light  of  the  follow- 
ing day,  the  first  object  that  came  into  \iew  was 
the  little  mountain  from  which  the  settlement 
that  was  established  here  more  than  five  hundred 
years  ago  received  its  name.  On  this  broad 
river  we  drifted  into  the  harbor  created  by 
superior  engineering  ingenuity  and  landed  at  a 
modern  dock. 

\'II.     Urugu.ay 
/.     Montevideo 

Dr.  Garcia  Eagos,  Dr.  Enrique  Pouey,  and  Dr. 
Juan  Pou  Orfila,  three  surgeons  whose  acquaint- 
ance we  had  made  last  year,  were  our  hosts  this 
morning.  They  met  us  at  the  dock  and  carried 
us  across  the  city  to  our  hotel,  which  faced  the 
sea  on  the  other  side  of  the  peninsula.  We  were 
comfortably  located  in  pleasant  rooms  witli 
balconies  that  overlooked  one  of  the  popular 
bathing  beaches. 

At  three  o'clock  in  the  afternoon  we  were  taken 
for  an  automobile  ride  by  Dr.  and  Senora  Pou 
Orfila,  who  were  our  gracious  hosts  on  several 
occasions.  Professor  Pou  Orfila  is  one  of  the  dis- 
tinguished gynecologists  of  Uruguay  who,  we 
hope,  will  honor  us  with  a  visit  to  the  United 
States  during  the  coming  year.  We  drove  to 
Pocitos,  one  of  the  beach  resorts  close  to  the 
city,  then  along  a  new  boulevard  that  is  under 
construction,  and  which  when  finished  will  skirt 
the  river  for  many  miles.  It  is  called  the  Rambla 
Wilson,  in  honor  of  ex-President  Wilson.  At 
Pocitos  the  Rio  de  la  Plata  is  many  miles  in 
width  and  is  really  an  arm  of  the  ocean.  A  long 
swell  constantly  breaks  upon  its  beach,  not  un- 
like that  of  the  ocean  itself. 

In  the  few  days  at  our  disposal  in  Montevideo, 
between  professional  duties,  we  were  very  busy 
visiting  the  many  points  of  interest.  We  took  a 
trip  to  "El  Cerro,"  the  famous  Spanish  fort  on 
the  hill,  near  which  has  been  built  the  Swift 


Packing  plant.  We  motored  to  the  new  Carasco 
Hotel  which  will  soon  popularize  another  fashion- 
able beach  resort.  We  drank  tea,  inspected  the 
beach,  watched  the  roulette  players  in  the  at- 
tractive casino  which  is  a  part  of  the  hotel,  and 
returned  home  over  the  Rambla  Wilson.  It  is 
curious  to  note  that  this  little  progressive  Re- 
public recognizes  and  is  indirectly  a  patron  of 
roulette  and  other  games  of  chance.  Several 
casinos  are  conducted,  or  at  least  countenanced 
and  licensed,  by  the  municipalit}-  of  ilontevideo, 
and  e.xcess  profits  from  this  source  are  deV'Oted 
to  the  maintenance  of  charitable  institutions. 

We  were  an.xious  to  see  some  of  the  surgeons 
at  work  in  their  hospitals,  and  accordingly  at 
seven  forty-five  on  the  morning  of  the  third  dav, 
Dr.  Watkins  and  I  were  taken  by  Dr.  Lagos  for  a 
clinical  visit.  Dr.  Lagos  speaks  EngUsh  perfectly 
and  acted  as  our  official  interpreter  and  guide  dur- 
ing our  sojourn  in  Montevideo.  He  is  thoroughly 
in  touch  with  the  medical  profession  of  Uruguay. 

2.    Dr.  Alfonso  Lanms 

We  proceeded  to  a  small  private  hospital,  con- 
ducted by  Dr.  Alfonso  Lamas,  where  we  saw  him 
perform  the  first  operation  of  a  two-stage  pro- 
cedure for  hydatid  cyst  of  the  lung,  under  local 
anesthesia.  The  pleura  opposite  the  c}-st  was 
opened  through  a  trap  door  created  by  removing 
a  portion  of  the  rib.  An  aseptic  plastic  adhesion 
was  anticipated,  a  closed  track  established,  and 
the  cyst  drained  at  a  later  date,  a  la  Bevan's 
operation  for  abscess  of  the  lung.  Dr.  Lamas 
quoted  Dr.  Bevan  frequently  and  gave  him  credit 
for  the  idea.  This  surgeon  showed  us  his  record 
of  the  case,  his  X-ray  findings,  and  every  evi- 
dence of  the  most  careful  diagnostic  routine.  He 
operates  as  do  all  of  the  South  .American  surgeons 
whom  we  have  seen,  with  the  French  technique. 
We  had  nothing  but  the  greatest  admiration  for 
the  work  of  this  surgeon,  and  found  that  he  had 
operated  upon  a  large  number  of  hydatid  cysts 
of  the  lung  which  are  very  prevalent  in  the  south- 
ern portion  of  South  America. 

J.     British  Hospital — Italian  Hospital — Dr. 

Alfredo  Navarro 
Later  we  went  to  a  well  equipped  British 
Hospital  where  Dr.  Lagos  does  his  work;  also  to  a 
new  Italian  Hospital,  one  of  the  show-places  of 
medical  jNIontevidco,  which  is  built  along  very 
artistic  lines  and  is  the  last  word  in  modern  hos- 
pital construction.  We  then  visited  the  large 
civil  charity  hospital  which  is  closely  connected 
with  the  medical  department  of  the  L'niversity, 
and    saw    several    operations    by    Dr.    Alfredo 
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Navarro  on  an  old  man  who  was  suffering  with 
acute  obstruction  of  the  bowel.  The  case  had 
been  well  worked  up  with  elaborate  records, 
laboratory  tests,  and  X-ray  findings.  Everything 
about  the  operating  room  indicated  that  good, 
safe  operating  was  the  accustomed  routine. 
The  acute  obstruction  in  the  patient  in  question 
was  a  complication  of  a  chronic  obstruction  caused 
by  a  neoplasm  in  the  sigmoid.  A  colostomy  was 
quickly  and  skillfully  performed  under  high 
spinal  anaesthesia.  He  then  operated  on  a  second 
case  for  simple  appendicitis.  His  technique  was 
French,  his  assistants  handing  him  the  in- 
struments, threading  needles,  and  sponging  the 
wounds.  This  procedure  is  necessary  because 
they  have  not  the  advantage  of  our  nursing 
organization.  However,  there  was  a  very  efficient 
helper  present  in  the  form  of  a  strong,  intel- 
ligent woman  who  brought  supplies,  hand  washes, 
and  did  the  rough  work  about  the  room.  Dr. 
Navarro  has  an  interesting  personality  and  the 
appearance  and  actions  of  our  own  late  Nicholas 
Senn.  A  round  ligament  operation  was  per- 
formed in  an  adjoining  room  by  two  of  the 
assistants  in  gynecology-.  The  technique  was 
thoroughly  up-to-date,  and  the  operation  could 
nowhere  in  the  world  have  been  performed  with 
greater  skill. 

4.    President  Baltasar  Brum 

Through  the  courtesy  of  Mr.  Robert  E.  Jeffery, 
the  .\merican  Minister  to  L"ruguay,  I  had  the 
pleasure  of  an  inter\"iew  \\-ith  the  President, 
Senor  Baltasar  Brum,  a  young  man,  apparently 
not  more  than  thirty-five  years  of  age,  who  pos- 
sesses a  strong  and  agreeable  personality.  Dr. 
Bro\\'ning,  a  gentleman  to  whom  I  am  under 
great  obligation,  acted  as  my  interpreter. 

My  object  in  seeing  the  President  was  to  bring 
to  his  attention  information  about  the  proposed 
memorial  to  General  Gorgas.    As  this  memorial 


will  undoubtedly  take  the  form  of  ah  institute 
for  the  study  of  tropical  medicine,  he  showed  a 
sympathetic  attitude. 

5.     Banquet  and  Reception,  Parque  Hotel 

A  very  pleasant  diversion  and  a  function  that 
flattered  Dr.  Watkins  and  me  was  a  dinner  given 
to  us  at  the  Parque  Hotel  by  some  of  our  surgical 
friends  of  Monte\ddeo.  Our  table  occupied  a 
conspicuous  place  in  the  center  of  the  main  dining 
room  and  recalled  to  my  mind  a  similar  luncheon 
that  was  given  to  Dr.  Mayo  and  me  during  our 
one  day's  \'isit  the  year  before. 

Later  in  the  evening,  in  the  ballroom  of  the 
hotel,  a  reception  was  tendered  to  ]\Ir.  Jeffery, 
our  American  Minister  who  was  about  to  return 
to  the  United  States.  We  were  present  and  had 
the  pleasure  of  introducing  some  of  our  friends  to 
Mr.  Jeflfery  and  the  other  members  of  the  Ameri- 
can Colony  with  whom  we  had  previously  be- 
come acquainted. 

6.     Ideal  Climate 

Monte\-ideo  is  located  in  a  semitropical  latitude 
on  a  peninsula  which  projects  into  the  southern 
Atlantic.  It  enjoys  a  delightful  Summer  chmate. 
and  hes  far  enough  north  to  be  beyond  the  frost 
line,  so  that  the  winters  carmot  be  severe.  The 
city  is  thoroughly  modem,  and  its  municipal 
and  national  governments  are  keen  to  the  ad- 
vantages of  modern  sanitary  regulations.  Its 
water  supply  is  wholesome  and  pure,  its  streets 
are  well-paved  and  clean,  and  almost  the  entire 
circumference  at  its  water's  edge  is  swept  by  the 
wholesome  waters  of  an  inland  sea  in  the  form  of  a 
great  fresh  water  river.  Our  short  visit  to  this 
city  has  convinced  us  that  it  would  be  one  of  the 
most  dehghtful  of  South  American  cities  in 
which  to  live. 
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PLANS  for  the  eleventh  annual  session  of  the 
Clinical  Congress  of  the  American  College  of 
Surgeons  to  be  held  in  Philadelphia,  October 
24-28,  1921,  are  developing  rapidly  under  the 
supervision  of  the  local  committee  on  arrange- 
ments. The  general  plan  of  previous  sessions  will 
be  followed,  with  operative  clinics  and  demonstra- 
tions in  the  hospitals  and  medical  schools  during 
the  morning  and  afternoon  hours  of  the  four 
days,  Tuesday  to  Friday  inclusive,  and  with 
scientific  meetings  each  evening  in  the  balhoom 
of  the  Bellevue-Stratford  Hotel.  At  the  opening 
session — the  presidential  meeting — on  Monday 
e\-ening  in  the  ballroom,  the  John  B.  Murphy 
Oration  in  Surgery  mil  be  deHvered  by  Dr. 
William  J.  Mayo  of  Rochester. 

.\  program  of  clinics  and  demonstrations  that 
will  fully  represent  the  cUnical  activities  of  that 
great  medical  center  is  being  prepared  by  an 
executive  committee  composed  of  the  following 
Philadelphia  surgeons:  George  P.  Mueller, 
Chairman;  Damon  B.  Pfeiffer,  Secretary;  George 
M.  Coates,  J.  D.  Elliott,  John  H.  Jopson,  Floyd 
I-.  Keene,  W.  Estell  Lee,  William  T.  Shoemaker, 
J.  E.  Sweet,  and  B.  A.  Thomas. 

In  this  program  all  departments  of  surgery  will 
be  reiiresented,  including  gynecology,  obstetrics, 
orthopedics,  urology,  surgery  of  the  eye,  ear, 
nose,  throat  and  mouth,  experimental  surgerj% 
surgical  pathology,  roenlgenologj',  etc.  A  pre- 
liminary clinical  schedule  will  be  published  in 
an  early  issue. 

Clinics  and  demonstrations  are  to  be  given  at 
the  following  medical  schools  and  hospitals: 
University  of  Pennsylvania,  Jefiferson  Medical 
College,  Temple  University.  Hahnemann  Medical 
College,  Women's  Medical  College,  Children's 
Homeopathic,    Episcopal,    Frankford,    Howard, 


Jefiferson,  Jewish,  Kensington,  Lankenau,  Med- 
ico-Chirurgical,  Methodist,  Misericordia,  Mount 
Sinai,  Northwestern,  Oncologic,  Orthopedic, 
Pennsylvania,  Polyclinic,  Presbyterian,  Phila- 
delphia General,  Samaritan,  Stetson,  St.  Agnes's, 
St.  Christopher's,  St.  Luke's,  St.  Mary's,  St. 
Joseph's,  UFniversity,  Wills  Eye,  Woman's, 
Women's  College  and  Women's  Homeopathic 
Hospitals. 

General  headquarters  for  the  Congress  wiU  be 
at  the  Bellevue-Stratford  Hotel  where  the  entire 
first  floor  has  been  reserved  for  the  use  of  the 
Congress.  The  large  ballroom  will  be  utilized 
for  the  evening  sessions  and  for  certain  clinical 
demonstrations  in  the  mornings  and  afternoons. 
The  Clover,  Red,  Green,  and  other  large  rooms 
and  foyers  on  the  same  floor  will  be  utiUzed  for 
registration  and  ticket  bureaus,  bulletin  rooms. 

The  ninth  annual  convocation  of  the  American 
College  of  Surgeons  will  be  held  in  the  ballroom 
on  Friday  evening  at  S  o'clock  at  wiiich  time 
fellowship  in  the  College  will  be  conferred  upon  a 
large  group  of  American  and  Canadian  surgeons, 
and  honorary  fellowship  upon  the  distinguished 
foreign  guests. 

The  annual  business  meeting  of  the  American 
College  of  Surgeons  and  the  CUnical  Congress 
will  be  held  on  Thursday  afternoon. 

An  application  for  reduced  railway  fares  is 
pending  before  the  Trunk  Line  Association,  and 
it  is  expected  that  the  railways  will  grant  a 
substantial  reduction  in  fares  for  this  meeting. 
Detailed  information  with  regard  to  fares  and 
traffic  arrangements  will  be  published  in  later 
issues. 

A  series  of  special  clinical  demonstrations  of 
interest  to  general  surgeons,  presided  over  by 
Philadelphia  surgeons  and  participated  in  by  a 
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number  of  x-isiting  surgeons,  will  be  presented  on 
Tuesday,  Wednesday,  and  Friday  afternoons  at 
2  o'clock  in  the  ballroom  of  the  Belle\-ue-Strat- 
ford.  Similar  clinical  demonstrations  dealing 
with  surgery  of  the  eye,  ear,  nose,  throat  and 
mouth  will  be  given  each  forenoon. 

LIMITED     ATTENDANCE — .\DVANCE     REGISTRATION 

Because  of  the  popularity  of  these  annual  clin- 
ical meetings  it  has  been  found  necessary  in 
recent  years  to  adopt  the  plan  of  limiting  the 
attendance,  requiring  registration  in  advance  on 
the  part  of  those  who  wish  to  attend.  A  survey  of 
the  amphitheaters,  lecture  rooms,  and  laboratories 
in  the  several  hospitals  and  medical  schools,  as  to 
their  capacity  for  accommodating  visitors,  will 
be  made  and  the  limit  of  attendance  based  there- 
on. This  plan  insures  accommodations  at  the 
clinics  for  all  who  register  in  advance,  and  the 
necessity  for  adopting  such  a  plan  will  be  ap- 
parent to  all.  Based  upon  our  experience  at 
pre\'lous  meetings,  it  is  probable  that  the  limit  of 
attendance  will  be  reached  weeks  in  advance  of 
the  meeting,  hence  the  necessity  for  early 
registration,  for  when  the  limit  of  attendance  has 
been  reached  through  advance  registration,  no 
further  appUcations  can  be  accepted.  Attend- 
ance at  all  chnics,  demonstrations,  and  scientific 
sessions  will  necessarily  be  restricted  to  those 
surgeons  who  have  registered  for  the  Congress. 

CLINIC   TICKETS 

Attendance  at  all  chnics  and  demonstrations  is 
controlled  by  means  of  special  chnic  tickets,  the 
number  of  tickets  issued  for  any  chnic  or  demon- 
stration being  hmited  to  the  capacity  of  the  room 
in  which  the  clinic  or  demonstration  is  to  be  given. 
As  a  general  rule,  one  may  secure  two  tickets  for 
each  day,  one  for  a  morning  and  one  for  an 
afternoon  clinic,  but  for  certain  chnics,  where  the 
accommodations  are  limited  and  the  demand  for 
tickets  is  heavv,  the  rule  will  be  that  a  visitor  mav 


have  but  one  ticket  for  such  clinic  during  the 
week.  The  use  of  these  tickets  has  proven  an 
efficient  means  of  providing  for  the  distribution 
of  visitors  among  the  several  clinics  and  insures 
against  overcrowding. 

Clinic  tickets  will  be  issued  at  headquarters 
each  morning  at  8  o'clock  for  the  clinics  and 
demonstrations  to  be  given  that  day,  except 
that  for  Tuesday's  clinics  the  tickets  will  be  issued 
on  Monday  afternoon  as  the  \isiting  surgeons 
register.  A  complete  schedule  of  the  day's  chnics 
will  be  posted  on  bulletin  boards  at  headquarters 
during  the  afternoon  of  the  preceding  day.  After 
the  program  has  been  posted  reservations  for 
tickets  for  the  next  day's  clinics  may  be  filed,  the 
tickets  to  be  issued  the  next  morning.  Printed 
programs  will  be  issued  each  morning  contain- 
ing the  complete  clinical  program  for  the  day, 
with  announcements  of  the  evening  sessions, 
business  meetings,  etc. 

REGISTR.4TI0N   FEE 

A  registration  fee  of  $5.00  is  required  of  each 
surgeon  attending  the  annual  clinical  meeting, 
the  receipts  from  registration  fees  pro\iding  the 
funds  with  wiiich  to  meet  the  expenses  of  con- 
ducting the  meeting,  so  that  no  financial  burden 
is  imposed  upon  the  members  of  the  profession 
in  the  city  entertaining  the  Congress. 

A  formal  receipt  for  the  registration  fee  is 
issued  to  each  surgeon  registering  in  advance, 
which  receipt  is  to  be  exchanged  for  a  general 
admission  card  at  headquarters  upon  his  arrival 
in  Philadelphia.  This  card,  wiiich  is  non-trans- 
ferable, must  be  presented  to  secure  chnic  tickets 
and  admission  to  the  evening  meetings. 

Headquarters  at  the  Bellevue-Stratford  Hotel 
will  be  open  for  registration  on  Monda}-,  October 
24.  The  chnical  program  for  Tuesday  will  be 
bulletined  at  headquarters  on  Monday  afternoon 
and  tickets  for  Tuesday's  chnics  will  be  issued  as 
\isiting  surgeons  register. 
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STATE    CLINICAL    MEETINGS 


MEETINGS  of  state  sections  of  the  Clinical 
Congress  of  the  American  College  of  Sur- 
geons were  held  during  May  for  the  state 
of  Indiana  at  Indianapolis,  May  2  and  3;  for 
Maryland  and  the  District  of  Columbia,  Bal- 
timore, May  10,  and  Washington,  May  11;  for 
Massachusetts  at  Springfield,  May  13  and  14. 
At  each  meeting  there  were  clinical,  scientific, 
and  public  sessions  and  a  hospital  conference  on 
standardization.     The  programs  follow: 

INDIAN.\ 

Monday,  May  2 
Clinics 
At  the  Indianapolis  City,  Methodbt,  and  St.  \'incent's 
Hospitals,  9  a.m.  to  12  m. 

Hospital  Conference,  2:30  p.m. 

Miles  F.  Porter,  M.D.,  Chairman,  Indiana  State  Section, 
presiding. 

The  Hospital  Program  of  the  American  College  of  Sur- 
geons and  the  Cleaning  of  the  Minimum  Standard — 
Judge  Harold  M.  Stephens,  Director  of  Hospital 
Activities,  American  College  of  Surgeons. 

The  Work  of  the  Hospital  Sur\eyor — James  L.  Smith, 
M.D.,  Hospital  Surv'ey  Department,  .\merican  Col- 
lege of  Surgeons. 

E.\perience  with  the  Standardization  Program  of  the  .\mer- 
ican  College  of  Surgeons,  from  the  Surgeon's  Stand- 
point—Richard B.  Wetherill,  M.D.,  LaFayette. 

Experience  with  the  Standardization  Program  of  the 
American  College  of  Surgeons,  from  the  Hospital 
Superintendent's  Standpoint"— H.  L.  Foreman,  J\I.D., 
Suiierintendent,  Indianapolis  City  Hospital. 

Discussion — Opened  by  Miles  F.  Porter,  M.D.,  Fort 
\\'a\'ne. 

General  Discussion. 

Annual  Meeting  of  the  Indiana  Section  of  the  Clinical 
Congress  of  the  American  College  of  Surgeons. 

Public  Meeting,  8.00  p.m. 

Miles  F.  Porter,  M.D.,  Chairman,  Indiana  State  Section, 
presiding. 

Address  of  'iVelcome — Honorable  Charles  Jewett,  Mayor 
of  Indianapolis. 

The  American  College  of  Surgeons — Franklin  H.  Martin, 
M.D.,  Secretary-General,  American  College  of  Sur- 
geons. 

The  Surgeon  and  the  Community — William  D.  Haggard, 
M.D.,  Professor  of  Surgery,  Vanderbilt  University, 
Xashville. 

The  Early  Recognition  of  Cancer  and  Its  Importance — 
.Carl  .'V.  Hamann,  Professor  of  Clinical  Surgcrj', 
Western  Reserve  University,  Cleveland. 

What  the  Public  Should  Know  about  Cancer — Joseph 
{'.  liloodgood,  M.D.,  .\ssociate  Professor  of  Clinical 
Surgery,  Johns  Hopkins  University,  Baltimore. 

I'he  Standardization  of  Hospitals — Judge  Harold  M. 
Stephens,  Director  ol  Hospital  Activities,  .\merican 
(  ollegc  of  Surgeons. 


TUESD.^Y,  M.AY  3 

Clinics 
.\i  the  Indianapolis   City,  Methodist,  and   St.  \'incent's 
Hospitals,  9  a.m.  to  12  m. 

Scientific  Session,  3:jo  p.m. 

Organization  for  Better  Surgerj' — Franklin  H.  Martin, 
M.D.,  Secretary-General,  American  College  of  Sur- 
geons. 

Present  Status  of  the  Cancer  Problem  —  William  D.  Hag- 
gard, M.D.,  Xashville. 

Clinical  Resemblance  between  Inflammatory  Processes 
and  Xeoplasm — Carl  .\.  Hamann,  M.D.,  Cleveland. 

MAR-VTAND  and  DISTRICT  of  COLUMBIA 

TtTESDAV,  MAY  lo,   BALTIitORE 

Clinics 
.\t  Johns  Hopkins  Hospital,  9  a.m.  to  12  m.  and  Univer- 
sity of  Maryland  Hospital,  1:30  to  4:30  p.m. 

Scientific  Session,  S.jo  p.m. 

Organization  for  Better  Surgery — Franklin  H.  Martin, 
M.D.,  Secretary-General,  American  College  of  Sur- 
geons. 

The  Relation  of  Disease  of  the  Pelvic  Organs  in  the  fe- 
male to  that  of  Other  .\bdominal  Viscera — ^John  B. 
Deaver,  M.D.,  Philadelphia,  President,  American 
CoUege  of  Surgeons. 

Vesiculitis  as  a  Focal  Infection  (illustrated  by  lantern 
slides) — J.  H.  Cunningham,  M.D.,  Boston. 

Spasmodic  PorticoUis — J.  M.  T.  Finney,  M.D.,  Baltimore 

WEDNESDAY,    MAY    II,    \V.\SHINGTON,    D.    C. 

Clinics 
At  the  Columbia,  Emergency,  Gartield,  Providence,  U.  S. 
Naval,  Walter  Reed,  and  Episcopal  Eye,  Ear,  and 
Throat  Hospitals,  9  a.m.  to  1 2  -.$0  p.m. 

Hospital  Conference,  3  p.m. 

J.  Wesley  Bovee,  M.D.,  Chairman,  District  ol  Columbia 
Section,  presiding. 

The  Hospital  Program  of  the  American  College  of  Sur- 
geons and  the  Meaning  of  the  Minimum  Standard — 
Judge  Harold  M.  Stephens,  Director  ot  Hospital 
Activities,  .\merican  College  of  Surgeons. 

The  Program  of  the  .\merican  College  of  S\irgeons  as  Ap- 
plied to  Catholic  Hospitals — Reverend  C.  B.  Mouli- 
nier,  S.  J.,  President,  Catholic  Hospital  .\ssociation. 

The  Work  of  the  Hospital  Surveyor — James  L.  Smith, 
M.D.,  Hospital  Survey  Department,  American  Col- 
lege of  Surgeons. 

Experience  with  the  Standardization  Program  of  the 
.-American  College  of  Surgeons,  from  the  Surgeon's 
Standpoint— Colonel  W.  C.  Borden,  M.C.,  U.S.A., 
Washington. 

Experience  with  the  Standardization  Program  of  the 
American  College  ol  Surgeons,  from  the  Hospital 
Superintendent's  Standpoint — ^ir.  J.  R.  Mays,  Super- 
intendent, Garfield  Hospital.  Washington. 

Discussion — Opened  l)V  Colonel  W.  H.  Arthur,  M.C., 
U.S.A.  (Retired),  Washington. 
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Public  Meeting,  S.is  p.m. 

J.  Wesley  Bovee,  M.D.,  Chairman,  District  of  Columbia 
Section,  presiding. 

Address  of  ^Yelcome — Honorable  Henry  B.  F.  Macfarland. 

The  American  College  of  Surgeons — Franklin  H.  Martin, 
M.D.,  Secretorj'-General,  American  College  of  Sur- 
geons. 

Scientific  Research  and  Its  Advantages  to  the  Community 
John  B.  Deaver,  M.D.,  Philadelphia,  President, 
American  College  of  Surgeons. 

The  American  College  of  Surgeons  and  Its  Relation  to 
PubUc  Welfare — Brigadier-General  Charles  E.  Saw- 
yer, JI.C,  U.S.A.,  Washington,  Second  Vice-Presi- 
dent, American  College  of  Surgeons. 

Better  Hospitals — Reverend  C.  B.  Moulinier,  S.  J.,  Presi- 
dent, Catholic  Hospital  Association. 

The  Standardization  of  Hospitals — Judge  Harold  !M. 
Stephens,  Director  of  Hospital  Activities,  American 
College  of  Surgeons. 

MASSACHUSETTS 

FRID.W,    M.\Y  13 

Clinics 
At  the  Mercy,  Springfield,  Wesson  Memorial,  and  Wesson 
JIaternity  Hospitals,  10:30  a.m.  to  12:30  p.m. 

Hospital  Conference,  2:^0  p.m. 

Hospital  Standardization^ — Homer  Gage,  M.D.,  Wor- 
cester. 

The  Hospital  Program  of  the  American  College  of  Sur- 
geons— Franklin  H.  Martin,  M.D.,  Secretary-General, 
American  College  of  Surgeons. 

The  Work  of  the  Hospital  Surveyor — James  I,,  Smith, 
M.D.,  Hospital  Sur\-ey  Department,  American  Col- 
lege of  Surgeons. 

The  Meaning  of  the  Minimum  Standard — Judge  Harold 
M.  Stephens,  Director  of  Hospital  Activities,  .Ameri- 
can College  of  Surgeons. 


The  Program  of  the  .American  College  of  Surgeons  as 
Applied  to  Cathohc  Hospitals — Reverend  C,  B.  Mou- 
Unier,  S.  J.,  President,  Catholic  Hospital  Association. 

Maternity  Benefit  Legislation— B.  W.  Paddock,  M.D., 
Pittsfield. 

Discussion— By  Philemon  E.  Truesdale,  M.D.,  Fall  River, 
and  Mr..  W.  C.  "Lyon,  Superintendent,  Springfield 
Hospital,  Springfield. 

Public  Meeting,  S:ij  p.m. 

Introductory  Address — William  W.  McClench,  Esq. 

The  American  College  of  Surgeons — Franklin  H.  Martin, 
M.D.,  Secretary-General,  American  College  of  Sur- 
geons. 

Better  Hospitals — Reverend  C.  B.  Moulinier,  S.  J.,  Presi- 
dent, Catholic  Hospital  Association. 

The  Standardization  of  Hospitals — Judge  Harold  M.  Ste- 
phens, Director  of  Hospital  .\ctivitie5,  American  Col- 
lege of  Surgeons. 

Economic  Value  to  the  Community  of  Pre-Xatal  Work — 
John  Osborn  Polak,  il.D.,  Brookhn. 

SATtJRD.4Y,  M.\Y  I4 
Clinics 
At  the  ^lercy,  Springfield,  Wesson  Maternity,  and  Wesson 
Merriorial Hospitals,  g:3oa.m.  to  12:30p.m. 

Scientific  Session,  2:;}o  p.m. 

The  Relation  ot  Animal  E.xperimentation  to  Medical  Prog- 
ress— W.  B.  Cannon,  M.D.,  Boston. 

From  the  Inside,  Looking  Out — R.  H.  Seelye,  iLD., 
Springfield. 

Cancer — Joseph  C.  Bloodgood,  M.D.,  Baltimore. 

A  Study  of  307  Cases  of  Ectopic  Pregnancies — John  Os- 
born Polak,  M.D.,  Brookli-n. 

Meetings  to  be  Held 

North  Dakota — -Bismarck,  June  24  and  25. 
South  Dakota — Aberdeen,  June  27  and  28. 


CORRESPONDENCE 


A  NEW  METHOD  OF  TYING  A  SURGICAL  KNOT 


To  the  Editor:  In  May.  iqiS,  Surgery,  Gyxecol- 
OGY  AND  Obstetrics  published  my  paper  entitled, 
"A  New  Method  of  Tying  a  Surgical  Knot." 

In  that  article  I  said:  "The  credit  of  the  idea  of 
using  forceps  instead  of  fingers  should  be  given,  I 
believe,  to  Dr.  A.  L.  Soresi,  of  New  York,  now  serv- 
ing with  great  distinction  in  the  Italian  army.  Dr. 
Soresi  published  an  article  several  years  ago  de- 
scribing a  method  of  making  a  knot  when  the  suture 
had  been  broken  off.  Surgeons  use  forceps  in  cer- 
tain cases,  but  I  find  nothing  in  the  literature 
describing  this  method  and  its  universal  application." 


My  attention  has  been  called  to  the  fact  that  Dr. 
Soresi's  paper  referred  to  was  published  in  the 
American  Journal  of  Surgery,  for  March,  igii,  and 
was  entitled  "A  Means  of  Tying  Knots  Even  When 
One  End  of  the  Suture  is  Ver\'  Short." 

The  credit  of  the  idea  should,  therefore,  be  given 
Dr.  Soresi. 

My  method  of  procedure  and  its  universal  appli- 
cation to  all  varieties  of  knots  and  ligatures  fur- 
nishes  a    technique   that   is   practicable   to   right- 
handed  surgeons,  A.  R.  Gr.a^>t. 
Utica,  N.  Y. 


BOOKS  RECEIVED 


Books  received  are  acknowledcfed  in  this  department 
and  such  acknouledgment  must  be  regarded  as  a  sufficient 
return  for  the  courtesy  ot  the  sender.  Selections  will  be 
made  for  review  in  the  interests  of  our  readers  and  as  space 
permits. 

Keen's  Surgery:  Its  PRrMctPLES  and  Practice.  By 
various  authors.  Edited  by  William  Williams  Keen,  M.D., 
LL.D.  Vol.  viii  and  index.  Philadelphia  and  London: 
W.  B.  Saunders  Co.,  igji. 

UeBER  die  EnTWICKLUNG  UND  den  AuSBAU  DER  StTPRA- 
SYMPHYSAEREN     SCHNirrENTBINDUNG     AN     DER     UnIVER- 

sitaets  -  Frauenklinik     TuEBiNGEN.      By     Dr.,    Emil 
VoKt.    Berlin:   S.  Karger,  1921. 

Die  Therapie  der  Pl.vcenta  Pr.5evia.  By  Professor 
Dr.  F.  Hitschmann.    Berlin:   S.  Karger,  1931. 


Treatise  on  Fractures  in  Ge.neral.  Industrivl, 
and  Milit.\ry  Practice.  Bv  John  B.  Roberts,  .-V.M., 
M.D.,  F.A.C.S.,  and  James  A'  KeUy,  A.M.,  M.D.  Phila- 
delphia and  London:  J.  B.  Lippincotl  Co..  ig:i. 

.Annual  Reprint  of  the  Reports  of  the  CouNca  on 
Pharm.vcy  .'Vnd  Chemistry  of  the  .\meric.\n  Medical 
.\ssociation,  for  i92o. 

PsYcnop.\TH0i.oGY.  By  Edward  J.  Kempf,  M.D. 
St.  Louis:    C.  V.  Mosby  Company,  1920. 

The  Practical  Medicine  Series.  Vol.  ii.  Edited  bv 
Albert  J.  Ochsner,  AI.D.,  F.R.M.S.,  LL.D.,  F.A.C.S. 
Chicago:   The  Year  Book  Publishers,  1920. 

Operative  Surgery;  for  Students  Mio  Pr.\c- 
TiTioNERS.  By  John  J.  McGrath,  ^^D.,  F.A.C.S.,  6th  ed. 
revised.    Philadelphia:    F.  .■\.  Davis  Company,  1921. 
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Approach.  l*''op- 


I''ig.  lo.  Drawing  of  mid-sagittal  view  of  brain  from  which  a  pineal  tumor  was  removed.  The  bed  from  which 
the  tumor  was  removed  shows  its  location  and  relative  size.  The  tumor  was  e.xposed  first  by  following  up  the  fourth 
ventricle.  It  was  then  exposed  by  an  approach  o\er  the  cerebellum  and  under  the  tentorium  but  the  removal  was 
seen  to  be  possible  only  Iw  operative  procedure  just  described. 


An  Operation  for  the  Removal  of  Pineal  Tumors. — Walter  E.  Dandy. 
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AN  OPERATION  FOR  THE  REMOVAL  OF  PINEAL  TUMORS 

By  WALTER  E.  DANDY,  M.D.,  Baltimore 

From  the  Department  of  Surgery,  The  Johns  Hopkins  Hospital  and  University 


TUMORS  of  the  pineal  body  have  rarely 
been  diagnosed  and  substantiated. 
The  total  number  of  authenticated 
pineal  tumors  is  less  than  one  hundred  and 
almost  all  have  been  accidental  findings  at 
necropsy.  In  most  instances  the  clinical 
diagnosis  of  a  pineal  neoplasm  has  been  made 
upon  inadequate  and  fallacious  observations 
and  deductions  and  a  totally  different  lesion 
has  been  found  at  necropsy.  But  it  is  now 
possible  to  make  a  correct  diagnosis  of  this 
lesion;  at  times  the  exact  diagnosis  cannot 
be  made  but  the  lesion  can  be  restricted  to 
the  mesencephalon  with  the  pineal  growth 
the  highest  probability.  Naturally  the  ab- 
sence of  a  correct  localization  of  this  lesion  has 
precluded  any  operative  interference  with 
this  region,  and  with  the  advent  of  accurate 
localization,  the  need  of  a  practical  surgical 
approach  for  the  enucleation  of  pineal  tumors 
is  imperative.  It  is  the  purpose  of  this  paper 
to  introduce  such  an  operative  procedure. 
The  diagnosis  of  tumors  of  the  pineal  body 
will  be  withheld  for  a  subsequent  communica- 
tion. 

Several  years  ago  I  evolved  an  operative 
procedure  by  which  it  was  possible  to  remove 
the  pineal  body  in  dogs.'  The  operation  as 
tinally  developed  could  be  conducted  without 
mortality  and  without  any  noticeable  after- 
effect upon  the  well-being  of  the  animal  and 
resulted  in  no  apparent  mental  or  physical 

*  Extirpation  of  the  pineal  body.    J.  Exper.  Med.,  1915,  xxii,  237. 


change.  The  operation  which  is  presented 
here  for  patients  suffering  with  pineal  tumors 
is  very  similar  to  this  canine  operation. 

The  operation  has  been  performed  on  three 
patients.  In  the  first  instance  a  silent  cere- 
bellar tumor  had  secondarily  involved  the  re- 
gion of  the  pineal  body  and  the  corpora 
quadrigemina;  after  e.xposure  of  the  tumor, 
no  attempt  was  made  to  remove  it,  because  of 
its  infiltrating  character.  This  case,  however, 
showed  that  a  good  exposure  of  this  region  is 
possible.  On  two  subsequent  occasions, 
tumors  of  the  pineal  body  have  been  com- 
pletely removed.  In  one  case  an  encapsulated 
tubercle  of  the  pineal  body  was  extirpated,  the 
patient  recovering  only  to  die  8  months  later, 
presumably  of  the  effects  of  other  tubercles 
of  the  brain,  although  as  he  was  then  at  home 
no  necropsy  was  obtained.  After  the  removal 
of  the  tubercle,  however,  the  signs  by  which 
his  lesion  was  located  quickly  disappeared. 
The  gross  appearance  of  this  growth  at  the 
time  of  operation  suggested  an  endothelioma 
and  it  was  only  subsequently  that  the  micro- 
scope revealed  its  true  nature  to  be  a  tubercle. 
It  was  hard,  nodular,  and  perfectly  encapsu- 
lated; it  measured  5  centimeters  by  4  centi- 
meters. The  results  of  thist_ase  demonstrated 
not  only  the  feasibility  of  the  removal  of 
tumors  of  the  pineal  body  but  also)  the  ab- 
sence (in  this  case  at  least)  of  any  injurious 
mental  or  physical  effects  clue  to  the 
operation. 
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I''ig.  I.  The  skin  in,  i-i.,n  .in.l  the  (.pcniim-  lor  1 
flap  are  outlined  permitting  a  thorough  exposure  of  the 
posterior  two-thirds  of  the  cerebral  hemisphere.  The  in- 
cision extends  almost  to  the  mid-line  and  is  made  large 
enough  to  permit  exposure  of  the  posterior  two-thirds  of 
the  cerebral  hemisphere. 

The  extirpation  of  the  second  jiineal  tumor 
was  very  much  more  difficult.  The  tumor 
was  much  hirger  and  since  the  vena  Galena 
magna  and  both  small  veins  of  Galen  passed 
directh'  through  the  tumor  and  could  not  be 
dissected  from  it,  the  removal  of  practically 
all  of  these  veins  was  a  prerequisite  to  enuclea- 
tion of  the  tumor.  This  tumor  weighed  26 
grams.  It  was  very  hard,  fairly  nodular,  and 
perfectly  encapsulated.     It  recjuired  a  pains- 


Fig.  3.  The  cerebral  hemisphere  is  retracted  exposing  the 
corpus  callosum  and  the  falx.  Mote  the  ligated  stumps  of 
the  cerebral  veins  as  they  enter  the  superior  longitudinal 
sinus. 


Fig.  2.  .  The  bone  flap  is  turned  back  and  the  cerebral 
hemisphere  exposed  mesially  to  the  superior  longitudinal 
sinus.  A  puncture  of  the  lateral  ventricle  reduces  the  intra- 
cerebral pressure  and  consequently  the  volume  of  brain 
in  the  field  of  operation. 

taking  dissection  to  free  the  growth  from  the 
extensive  vascular  attachments,  but  it  was 
finally  readih'  lifted  from  its  bed  without  any 
bleeding.  The  patient  lived  48  hours,  dying 
presumably  of  the  shock  due  to  the  magnitude 
of  the  operation.  His  vitality  was  doubtless 
impaired  by  a  cerebellar  operation  which  was 
performed  10  days  previously  and  at  which 
the  tumor  was  found;  but  it  was  entirely  in- 
accessible for  removal  by  this  approach.  One 
can,  of  course,  only  wonder  whether  there 
might  have  been  a  ditTerent  outcome  had  his 
full  strength  been  retained.  One  must  also 
consider  whether  the  complete  removal  of  all 
the  main  trunks  of  the  intracranial  venous 
system — the  large  vein  of  Galen  and  both 
small  veins  of  Galen — would  be  compatible 
with  life.  I  know  of  no  previous  instance  in 
which  these  veins  have  been  removed  or  even 
ligated.  In  dogs  I  have  ligated  the  vena 
Galena  magna  without  elTect  when  the  liga- 
tion is  distally  placed  but  when  pro.ximally 
placed  a  mild  grade  of  hydrocephalus  has  re- 
sulted. In  this  case,  however,  at  least  7 
centimeters  of  this  vascular  trunk  on  either 
side  were  removed.  Whether  the  collateral 
venous  sj'stem  in  the  human  brain  could  be 
developed  to  compensate  for  this  tremendous 
loss  can  only  be  surmised;  it  does  seem  doubt- 


DANDY:     REMOVAL   OF   PINEAL   TUMORS 


"5 


TcMtorrum 
Ve,-.!    of  Galen 


Fig.  4.  The  corpus  callosum  has  been  divided  longitudinally  exposing 
the  tumor  of  the  pineal  body  and  the  entire  length  of  the  vena  Galena  magna 
and  the  terminus  of  each  small  vein  of  Galen.  Note  the  divided  falx  and 
inferior  longitudinal  sinus. 


ful,  but  there  was  no  alternative  to  the  removal 
of  these  veins  with  the  tumor. 

THE   TRE.A.TMENT   OF   PINE.\L   TUMORS 

Tumors  of  the  pineal  body  can  be  helped 
by  only  one  form  of  therapy,  i.e.,  operative 
removal.  Any  treatment  which  is  less  than 
this  can  have  no  possible  value.  The  symp- 
toms which  bring  the  patient  to  the  physician 
are  invariably  those  of  intracranial  pressure 
due  to  an  internal  hydrocephalus  which  is 
caused  by  occlusion  of  the  aqueduct  of  Sylvius 
directly  over  which  the  tumor  is  situated. 
Other  signs  of  local  character  follow  the  direct 
pressure  of  the  tumor  upon  the  corpora 
quadrigemina  and  upon  the  structures  in  the 
mesencephalon.  There  can  be  no  relief  of 
the  hydrocephalus  except  bj'  removal  of  the 
obstructing  lesion.  No  palliative  benefits 
can  possibly  accrue  from  a  decompression  or 
from  the  too  oft  performed  puncture  of  the 
corpus  callosum.     A  decompression  removes 


an  area  of  bone  which  is  nature's  only  pro- 
tection against  the  tremendous  intraventri- 
cular pressure  and  local  cerebral  injury  must 
follow  at  the  operative  area  and  without  any 
possible  compensatory  benefit  to  the  afflicted 
individual.  A  callosal  puncture  admits  of  no 
relief  because  the  fluid  released  absorbs  with 
no  greater  rapidity  in  the  subdural  space,  in- 
to which  it  passes,  than  in  its  former  habitat 
in  the  ventricle;  moreover,  the  opening  re- 
mains patent  only  for  a  brief  period,  closing 
as  all  non-epithclialized  cerebral  wounds  must 
do  owing  to  the  reparative  processes  of  the 
neuroglia. 

The  operation,  therefore,  which  I  am  about 
to  propose  is  designed  to  remove  the  tumor 
directly.  The  accompanying  drawing  and 
diagram  by  Mr.  Broedel  clearly  show  the  vari- 
ous stages  in  the  operation.  The  approach 
to  the  tumor  is  made  possible  by  a  very  large 
paricto-occipital  bone  flap  (Fig.  i),  the  mesial 
margin    of   which    extends    to    the    superior 
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Fig.  5.     Demonstrates     the    enucleation    of     the    encapsulated 
pineal  tumor.    This  particular  growth  was  a  tubercle  of  the  pineal. 


longitudinal  sinus.  The  exposure  of  this 
sinus  (Fig.  2)  is  frequently  a  relatively  bloody 
procedtirc  because  of  the  \-enous  lakes,  which 


Fig.  6.  .\fter  removal  of  the  tumor  the  roof  of  the  third 
ventricle  in  this  case  remained  intact  and  the  large  vein 
and  the  two  small  veins  of  Galen  are  brought  into  view. 
The  large  vein  is  quite  lortous;  the  two  small  veins  undulx- 
separated  by  the  growth  between  them. 


are  usually  both  large  and  numerous  and  the 
control  of  haemorrhage  must  be  quick  and 
effective.  If  the  bone  flap  does  not  e.xtend  to 
the  mid-line  a  secondary  defect  must  be 
rongeured  away  from  the  mesial  margin  of 
bone  until  the  sinus  is  reached.  The  dura  is 
then  opened  and  reflected  over  the  inferior 
longitudinal  sinus.  In  doing  so,  the  cerebral 
veins  which  bridge  the  subdural  space  between 
the  brain  and  the  longitudinal  sinus  are  gradu- 
ally elevated,  doubly  iigated  with  fine  silk 
ligatures,  and  divided  (Fig.  2).  The  number 
of  these  veins  in  the  necessary  field  of  opera- 
tion varies  from  one  to  si.\  or  even  more.  It 
is  well  if  possible  to  avoid  ligature  of  the 
Rolandic  vein  for  a  transient  hemijilegia  will 
follow.  Usually,  however,  it  is  necessary  to 
ligate  all  the  veins  posterior  to  the  Rolandic 
vein.  It  is  hardly  necessary  to  add  that  for 
this  reason  and  because  of  possible  speech 
disturbances,  the  craniotomy  should  be  per- 
formed on  the  right  side;  and  because  tumors 
of  the  pineal  body  are  always  in  a  strictly  cen- 
tral ])osilion.  exposure  of  the  growth  is  equally 
easv  on  either  side.     In  the  case  in  which  the 
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Fig.  7.  Drawing  of  the  large  pineal  tumor  in  position  when  thoroughly  exposed 
and  just  before  its  enucleation.  Note  the  ligatures  on  the  large  vein  of  Galen  and  on 
each  small  vein  of  Galen.  The  veins  pass  directly  through  the  tumor.  The  growth 
has  pushed  the  third  ventricle  well  forward. 


Top 


Boitorn  view 


5e  c  +  ion 


l''ig.  8.     Drawings  of  the  pineal  tumor,  reduced  one-twelfth,  showing  actual  shape  and  api)earance  on  section.   Note 
the  veins  of  Galen  clinging  to  the  tumor. 
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Left   lateral  u»ntr-.cle 


Dilated  H.VcMtr.cU 


I'iR.  o.     Diagram  Ijy  Mr.  Broedel  showing  the  various    steps   in   the   operation. 
The  labehng  a<ie(|uatciy  tells  the  operative  story. 


tubercle  was  removed,  the  tumor  was  ap- 
proached from  the  left  side  because  a  de- 
forming operation  had  been  previously  per- 
formed on  the  right.  No  speech  disturbances 
followed  in  this  case,  although  there  was  a 
weakness  of  the  right  side  for  several  days. 
After  division  of  the  cerebral  veins  the  en- 
tire p(  sterior  half  of  the  cerebral  hemisphere 
can  be  retracted  and  the  falx  exposed.  The 
inferior  longitudinal  sinus  is  ((uickly  ])assed 
and  the  corpus  caliosum  brought  into  view  as 
the  brain  is  still  further  retracted  (Fig.  j,). 
This  part  of  the  operation  is  bloodless  and  is 
quickly  and  easily  accomjjlished.  Until  now 
there  is  no  evidence  of  an  underlying  tumor. 
The  posterior  half  of  the  ct)ri)us  caliosum  is 
then  carefully  incised  in  the  mid-line  (Fig.  4) 
for  a  distance  of  3  or  4  centimeters  and  the 
hemispheres    slill     further     retracted.       The 


tumor  will  then  be  brought  into  full  \-iew. 
Under  the  fornix  of  the  corpus  caliosum  the 
vena  Galena  magna  will  always  be  brought 
into  full  view  at  its  entrance  into  the  sinus 
rectus  (Fig.  5).  In  one  of  the  cases  here  re- 
ported, the  tumor  lay  anterior  to  the  large 
vein  of  Galen  and  between  it  and  the  corpus 
caliosum.  In  the  other  case  about  one-half 
centimeter  of  the  great  vein  of  Galen  was  free 
l)etween  the  upper  margin  of  the  tumor  and 
the  beginning  of  the  sinus  rectus,  an  ann>unt 
sufficient  to  jjermit  double  ligation  and  divi- 
sion of  the  vein  between  the  ligatures.  In 
the  first  case  the  tumor  tubercle  stripped 
readily  from  the  vein  (Fig.  5),  and  no  bleeding 
resulted  from  the  dissection,  .\fter  the  tumor 
was  extirpated  the  great  vein  of  Galen  was 
seen  as  a  tortuous  trunk  which  when  straight- 
ined   wouKl  probably  measure  4  centimeters 
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in  length;  the  third  ventricle  was  not  opened 
during  the  enucleation  of  the  tumor.  The 
bed  from  which  the  tumor  was  removed  was 
the  roof  of  the  third  ventricle  and  its  appear- 
ance was  exactly  like  the  photographs  seen  in 
text  books  showing  the  small  vein  of  Galen 
on  either  side  of  the  mid-line  running  a 
straight  longitudinal  course  of  probably  5 
centimeters  before  they  were  again  lost  in 
the  substance  of  the  brain  (Fig.  6). 

In  the  second  case  the  tumor  was  so  large 
that  an  adec[uate  exposure  was  obtained  only 
by  dividing  the  fabc  cerebri  (and  with  it,  of 
course,  the  inferior  longitudinal  sinus.  Fig.  7). 
It  was  then  possible  to  retract  the  brain  to 
both  sides.  Each  small  vein  of  Galen  was 
carefully  dissected  where  it  crossed  from  the 
tumor  to  the  brain  and  divided  between  silk 
ligatures.  Several  small  tributaries  of  these 
veins  were  separately  tied  and  divided  as  they 
emerged  from  the  tumor.  No  dissection  was 
made  blindly;  the  tumor  (Fig.  8)  was  gradu- 


ally enucleated  with  ease.  During  the  re- 
moval of  this  tumor  the  third  ventricle  was 
opened  and  the  tumor  extended  so  deeply 
that  the  operator 's  finger  reached  the  posterior 
clinoid  process  of  the  sella  turcica.  It  will  be 
evident  from  the  ability  to  tie  ligatures  at  this 
great  depth  (Fig.  10,  frontispiece)  and  from 
the  deep  dissection  of  tumor  which  lay  im- 
mediately over  posterior  clinoid  process  that 
operative  exposure  is  probably  sufficient.  A 
great  deal  of  this  room  is  afforded  by  the  re- 
lease of  fluid  from  the  lateral  ventricle  by  a 
puncture  early  in  the  operation.  The  hydro- 
cephalus while  so  destructive  of  brain  tissue 
has  it  compensating  benefits  in  the  amount  of 
fluid  which  can  be  released  thus  allowing  the 
reduced  bulk  of  brain  to  be  easily  retracted 
from  the  operative  field.  Were  it  not  for  the 
release  of  fluid  not  only  would  the  exposure  of 
the  tumor  be  very  difficult  but  the  necessary 
retraction  of  the  brain  would  be  very  injurious 
to  the  cerebral  hemisphere. 
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JEJUNAL  ULCER' 

Bv  E.  S.  JUDD,  M.D.,  F.A.C.S.,  Rochester.  Mixnes  ,ta 


GASTROJEJUNOSTOMY  for  ulcer  of 
the  stomach  or  of  the  duodenum  offers 
the  patient  a  good  prospect  of  com- 
plete and  permanent  relief  of  all  symptoms. 
Because  of  the  frequency  of  malignancy  of 
the  stomach  and  because  a  greater  propor- 
tion of  gastric  ulcers  is  cured  if  the  ulcers  are 
excised  in  addition  to  gastro-enterostomy. 
excision  should  always  be  performed.  In 
duodenal  ulcers,  either  gastro-enterostomy, 
or  excision  is  suilficient. 

Unsatisfactory  results  are  most  often  due 
to  a  gastrojejunostomy  in  cases  in  which  no 
ulcer  exists.  The  basis  for  the  operation  in 
these  cases  is  the  clinical  history  and  either 
no  attempt  is  made  to  demonstrate  the  ulcer 
or  it  is  assumed  that  an  ulcer  is  present  when 
none  can  be  located.  As  a  matter  of  fact, 
an  ulcer  of  the  stomach  or  of  the  duodenum 
is  seldom  present  without  being  demonstrable. 
More  often  the  cause  of  the  symptoms 
is  located  elsewhere  which  is  further  justifica- 
tion of  a  very  good  rule  not  to  operate  unless 
an  ulcer  can  be  demonstrated  beyond  a  ques- 
tion of  doubt.  The  fundamental  basis  for 
surgical  procedures  must  be  pathological 
and  not  clinical.  The  so-called  vicious  circle 
is  now  seldom  heard  of  although  a  few  years 
ago  it  was  a  much  dreaded  complication  in 
these  cases.  The  disappearance  of  this  syn- 
drome has  been  brought  about  partly  by  im- 
provement in  technique,  but  more  particu- 
larly by  the  recognition  of  the  im])c)rtance 
of  avoiding  operation  when  no  ulcer  exists. 

The  particular  phase  of  ulcers  that  I  wish 
to  discuss  is  the  formation  of  secondary 
ulcers  some  time  after  the  operation.  Je- 
junal ulcer  is  one  of  the  most  serious  and  per- 
haps one  of  the  most  common  after-compli- 
cations of  gastro-enterostomy.  It  occurs 
either  in  the  line  of  anastomosis  as  a  so-called 
gastrojejunal  ulcer,  or  in  the  jejunum  below 
the  line  of  anastomosis  as  a  true  jejunal  ulcer. 
The  lesion  is  usually  single,  although  multiple 
ulcers  at  the  site  of  the  anastomosis  are  not 
uncommon.    In  such  ulcers  the  lesion  in  the 
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mucous  membrane  is  usually  very  small  and, 
I  believe,  is  always  entirelj''  limited  to  the 
intestinal  side.  The  presence  of  oedema  and 
adhesion  to  the  surrounding  tissues  is  marked 
and  suggests  that  in  most  of  these  cases  there 
has  been  a  slow  leak  from  a  small  perfora- 
tion. The  lesion  of  the  mucous  membrane, 
although  it  is  entirely  within  the  mucosa  of 
the  small  intestine,  is  most  often  very  close 
to  the  gastric  mucosa.  In  all  of  the  cases  in 
the  clinic  the  lesion  seemed  to  be  distinctly 
jejunal.  This  differs  from  Paterson's  report 
of  cases,  for  he  says  that  in  most  instances 
the  ulcer  is  some  little  distance  from  the 
stoma.  Often  it  is  .situated  directly  op- 
posite the  opening  in  the  stomach  and  near- 
ly always  in  the  efferent  loop;  it  may  be 
fully  lo  centimeters  from  the  anastomosis. 

The  frequency  with  which  jejunal  ulcers 
occur  following  gastro-enterostomy  is  diffi- 
cult to  estimate;  Paterson  reports  that  they 
occur  in  from  i  per  cent  to  2  per  cent  of 
cases.  In  the  clinic  we  have  found  55 
definite  secondary  ulcers  in  4. ,124  gastro- 
enterostomies, but  in  all  probability  the  per- 
centage is  somewhat  higher  because  in  some 
instances  the  disturbance  from  the  ulcer 
may  not  be  sufficient  to  bring  the  patient 
back  for  treatment  and.  furthermore,  with 
the  return  of  symptoms  he  is  likely  to  seek 
treatment  elsewhere.  Thus  we  may  not  see 
all  of  our  patients  who  develop  the  condition. 
We  have  operated  on  46  patients  for  jejunal 
ulcer  in  whom  the  primary  operation  had 
been   performed   elsewhere. 

ivnoLOGY 

.V  satisfactory  explanation  of  the  cause 
of  jejunal  ulcer  can  best  be  found  in  the  etiol- 
ogy of  the  original  ulcer.  In  not  a  single 
case  in  our  experience  did  an  ulcer  of  the  jeju- 
num occur  as  a  primary  lesion,  and  we  have 
found  but  one  case  mentioned  in  the  litera- 
ture that  reported  by  Schmilinsky  in  a  pa- 
tient 6.;  years  of  age  who  had  a  chronic  ulcer 
of  the  jejunum  which  was  resectetl.     In  the 
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ulcer     showing     gastrocolic 


Fig.  I.   (66081.)    Jejunal 
fistula  at  p. 


discussion  of  this  report  Frankel  and  Katz 
stated  that  they  had  seen  a  similar  case  but 
that  they  had  attributed  the  ulcers  to  syph- 
ilis. Schmilinsky  concluded  that  his  case 
might  have  been  syphilitic  in  origin,  although 
he  had  no  proof  of  this.  At  any  rate,  if  je- 
junal ulcer  occurs  at  all  as  a  primary  lesion 
it  is  extremely  rare.  It  is  interesting  to  note 
that  jejunal  ulcer  following  operation  almost 
always  occurs  only  following  gastro-enteros- 
tomy  for  ulcer.  One  case  has  been  observed 
in  the  ^layo  Clinic  following  resection  of  the 
stomach  for  cancer.  There  are  no  cases  follow- 
ing plastic  procedure  around  the  pylorus. 

Undoubtedly  the  principal  cause  of  the 
secondary  ulceration  is  the  action  of  the  acid 
gastric  secretion  on  the  mucous  membrane 
of  the  jejunum.  In  most  cases  of  ulcer  there 
is  a  hyperacidity  or  hypersecretion  and  unless 
this  is  neutralized  bj'  the  bile  and  pancreatic 
secretions  it  may  have  a  very  toxic  and  de- 
structive influence  on  the  epithehum  of  the 
intestine.  In  all  of  Paterson's  cases  and  in 
more  than  60  per  cent  of  the  cases  in  the 
clinic  the  acids  were  high  even  after  gastro- 
enterostomy. In  the  ordinary  case  the  acid 
chyme  is  neutralized  as  it  enters  the  intestine 
by  the  action  of  the  bile  and  pancreatic  fluids. 
If,  however,  there  is  any  unusual  change  in 


Fig.  2.  (g8o54.)  Jejunal  ulcer,     s,  Deformity  of  stoma; 
/,  narrowing  of  first  part  of  the  jejunum. 

either  the  amount  or  rate  of  secretion  of  the 
acid  fluids  of  the  stomach,  or  any  change  in 
amount,  or  rate,  or  character  of  the  secretion 
of  bile  or  pancreatic  juice  the  neutrahzing 
influence  may  be  destroyed,  and  the  contents 
of  the  jejunum  may  become  strongly  acid. 
Undoubtedly  it  is  some  such  disturbance 
which  allows  the  un-neutralized  acid  chyme 
to  reach  the  jejunum  and  to  aft'ord  an  oppor- 
tunity for  the  foriTiation  of  jejunal  ulcer. 
Permanent  suture  material  has  also  been  a 
factor  in  the  production  of  many  ulcers,  par- 
ticularly those  close  to  the  gastrojejunostomy 
opening.  In  the  clinic  large  strands  of  silk 
and  linen  have  been  found  hanging  from  the 
ulcerated  area  several  years  after  the  opera- 
tion and  undoubtedly  this  foreign  material 
had  kept  up  irritation  and  infection.  In  the 
series  of  loi  jejunal  ulcers  in  the  Mayo 
Clinic,  herewith  reported,  nonabsorbable  su- 
ture material  was  found  in  9  cases  of  the  55 
in  which  the  primary  operation  was  per- 
formed in  the  chnic,  and  in  17  of  the  46  in 
w-hich  the  primary  operation  was  performed 
elsewhere  (Table  i).  Recently  Dr.  Sistrunk 
cut  off  a  gastro-enterostomy  for  a  patient 
operated  on  12  years  before.  Hea\y  black 
silk  sutures  were  found  but  no  evidence  of 
infection  or  ulceration;  nevertheless,  it  seems 
reasonable  to  assume  that  since  nonabsorb- 
able material  has  been  discarded,  fewer  je- 
junal ulcers  will  develop. 
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TABLE  I.— JEJU-VAL  ULCERS  FOLLOWIXG  GASTRO-ENTEROSTOMY  IX  loi  CASES 
(Mayo  Clinic,  Januarj'  i,  1912,  to  Januar>'  21,  1921.) 


Cases 
90 


Males 

Females 

Ulcers  at  the  stoma ^ 

Ulcers  below  the  stoma S 

No  evidence  of  primary  ulcer 15 

Foreign  material  found  at  secondary 

operation 26 

Foreign  material  found  at  secondarj- 

operation  but  not  in  vicinity  of 

the  ulcer 3 

Primary  operation  (Mayo  Clinic). .         55 
Foreign  material  found  at  secondary 

operation g  (16.25  per  cent) 

Primary  ojieration  (elsewhere) ....         46 
Foreign  material  found  at  secondarj' 

operation 17  (37.77  per  cent) 

Types  of  secondary  operation 

E.xcision  and  calling  off  of  gastro- 
enterostomy           28 

Excision  and  reconstruction  of  gas- 

tro-enterostomy 16 

Excision  and  cutting  ofT  of  gastro- 
enterostomy:  

a.  New  gastro-enterostomy  (one 
anterior) 11 

b.  New  gastro-duodenostomy 

(one  anterior) 12 

Partial  gastrectomy 8 

Excision  of  ulcer  and  plastic  opera- 
tion   16 

Excision  of  ulcer  and  pylorojilasty.  .  10       loi 

Trauma  to  the  tissues  of  the  jejunum  dur- 
ing the  operation  must  be  consicicrcd  a  factor 
in  the  formation  of  some  ulcers.  It  has  been 
contended  that  the  use  of  rubber-guarded 
clamps  on  the  stomach  and  jejunum  is  a 
cause,  but  ulcers  have  been  reported  when 
these  were  not  used  and  it  has  also  been  shown 
that  often  the  jejunal  ulcer  fonns  in  the  part 
of  the  cfTerent  loop  below  the  clamps;  in  8 
of  the  series  of  loi  jejunal  ulcers,  the  lesion 
was  several  centimeters  from  the  anastomosis; 
in  one  case  it  was  10  centimeters. 

Infection  must  play  some  part  in  the  etiol- 
ogy of  these  lesions.  The  cut  surfaces  of  the 
stomach  and  of  the  jejunum  are  exposed  to 
the  infection  from  the  original  ulcer  during 
operation  and  during  the  healing  process 
which  lasts  about  14  days.  It  is  cjuestionablc 
whether  or  not  infection  from  the  surface  of 
the  ulcer  carried  to  the  freshly  cut  area  would 
result  in  the  same  type  of  lesion.  Further- 
more, in  15  of  the  loi  cases  there  was  no  evi- 
dence of  an  original  ulcer.     Movnihan  men- 


Findings  at  secondary  operation 

Large  ulcers  ( 10  perforated  and  2  as- 
sociated with  hourglass  stomach)  30  \    6  hard 

Small  ulcers  (3  perforated) 42  '  10  calloused 

Small  acute  ulcers 4 

Perforations   (no  mention  of  l\^e 

of  ulcer) n 

Indurated  ulcers 2 

T>pe  of  ulcer  not  classified 12       101 

Marked  stricture  of  the  jejunum.  .  .  3 

Dilated  jejunum 2 

(Edema 3 

Linitis  plastica i 

Marked  obstruction 8 

Adhesions  of  variable  degree 54 

Additional  procedures  at  time  of  secondary  operation 

.\ppendectomy 10 

Cholecystectomy  (one  with  pjdoro- 

plasty).  .^ 4 

Knife    excision    of    old    duodenal 

ulcer 9 

Cauter\'  excision  ot  old  duodenal 

ulcer I 

Herniotomy 5 

Adhesions  broken  up 13 

Partial  gastrectom\-  with  anasto- 
mosis for  polypoid  carcinoma 
and  duode/iectomy  for  duodenal 
ulcer I         43 

Gastro-enterostomies  for  benign  ul- 
cer from  January  i,  191 2  to  Jan- 
uary I,  192 1 4324 

tions  two  such  cases.  The  gastro-enteros- 
tomy had  been  performed  for  other  condi- 
tions such  as  dilation  or  prolapse  so  that  in- 
fection from  the  ulcer  was  not  present  at  the 
time  of  the  operation.  This  seems  to  show 
that  a  particular  type  of  infection  is  not  neces- 
sary for  the  formation  of  the  secondary  ulcer. 

CLINIC.VL   MANIFEST.\TIONS 

The  time  of  onset  of  symptoms  of  jejunal 
ulcer  varies  from  almost  immediately  after 
the  gastro-enterostomy  to  8  or  10  years. 
In  (me  of  our  cases  there  was  relief  for  a  very 
short  time  and  then  a  return  of  all  the  symp- 
toms, and  within  5  weeks  after  the  original 
operation  a  detinite  secondary  ulcer  was 
demonstrated  by  the  roentgen-ray  examina- 
tion. The  second  operation,  performed  at 
that  time,  revealed  a  jejunal  ulcer  much 
larger  than  the  original  duotlenal  ulcer.  This 
case  also  illustrates  what  seems  to  be  a  ten- 
dency to  ulcer-forming  found  in  an  occasional 
patient,     .\ftcr  the  second  operation,  which 
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I'ig.  3.  (98Q3g.)  i.  Deformity  i>i  i-Ujiiia;  /.  nariipwini;  ui 
jejunum  in  a  case  of  jejunal  ulcer. 

was  excision  of  the  jejunal  ulcer  and  plastic 
re-establishment  of  the  gastro-enterostomy, 
the  patient  was  placed  on  definite  ulcer  man- 
agement in  which  he  had  been  trained  for  a 
year  previous  to  the  first  operation.  He  re- 
mained free  from  symptoms  for  3  months 
and  then  had  a  return  of  all  of  the  signs  and 
symptoms  of  a  jejunal  ulcer  which  was  again 
demonstrated  by  the  roentgen-ray.  At  the 
third  operation,  just  3  months  after  the  first, 
a  jejunal  ulcer  was  found  on  the  afferent 
side  of  the  stoma,  which  was  opposite  the 
location  of  the  former  jejunal  ulcer.  At  this 
time  the  gastrojejunostomy  was  undone  and 
the  duodenal  ulcer  excised.  The  patient 
has  now  been  free  from  symptoms  for  about 
2  years.  Several  cases  similar  to  this  one 
have  been  reported,  and  even  three  or  four 
operations  for  recurring  ulcers  have  been  per- 
formed. A  detailed  study  of  the  blood  of  the 
patient  was  made  and  a  thorough  examina- 
tion of  the  foci  for  any  source  of  infection, 
but  reason  for  his  tendency  to  develop  ulcers 
could  not  be  found. 


Fig.  4.  (112391.)  s,  Deformity  of  stoma;  j,  narrowing  of 
the  jejunum  near  stoma  in  a  case  of  jejunal  ulcer. 


Usually  all  symptoms  are  completely  re- 
lieved following  gastro-enterostomy  for  from 
6  months  to  i  year  (Eusterman) ;  then  there 
is  a  gradual  return  of  all  of  the  evidences  of 
ulcer.  Often  the  manifestations  are  not  quite 
so  severe  as  they  were  originally;  the  pain 
is  usually  described  as  lower  in  the  abdomen 
and  more  to  the  left,  without  periodicity, 
and  the  relief  of  pain  by  food  and  alkalies 
is  not  so  complete.  Although  ha?morrhage 
from  the  stomach  or  bowel  is  not  common 
with  the  secondary  ulcer,  when  it  does  occur 
it  is  suggestive  of  ulcer,  especially  if  there 
has  been  no  bleeding  before  the  first  operation. 

I  know  of  only  one  case  of  perforation  of 
a  jejunal  ulcer  into  the  abdominal  cavity. 
A  gastrojejunostomy  had  been  performed  on 
this  patient  4  years  previously  and  he  was 
completely  relieved  for  some  time.  Four 
years  later  he  was  operated  on  elsewhere 
for  an  acute  perforation  of  a  jejunal  ulcer. 
Wright  reports  that  he  found  records  of  31 
acute  perforations  in   135   cases  and  states 
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Fie;.  5.  ('127252.)  .V,  Deformity  of  stoma:  /.  narrowiim 
of  the  efTercnt  loop  of  the  jejunum  in  a  ease  of  jejunal 
uleer. 

that  perforation  is  more  common  following 
anterior  gastro-enterostomy  than  after  poste- 
rior gastro-enterostomy. 

I  have  been  particularly  interested  in  a 
group  of  cases  in  which  the  ulcer  perforated 
into  the  colon,  forming  a  gastrocolic  or 
jejunocolic  fistula.  Bolton  and  Trotter  state 
that  a  trifle  more  than  10  per  cent  of  jejunal 
ulcers  become  adherent  to  the  colon  and  per- 
forate into  it.  They  collected  ,51  such  cases, 
including  4  of  their  own.  If  the  ulcer  is  in 
the  jejunum  the  colon  may  easily  come  into 
contact  with  it  and  as  the  ulceration  extends 
it  may  perforate  directly  into  the  colon. 
However,  in  the  6  cases  of  colonic  fistula  in 
the  series  of  loi  ulcers  the  perforation  oc- 
curred more  often  when  the  ulcer  was  close 
to  the  mucosa  of  the  stomach.  In  such  cases 
the  ulcer  extends  into  the  mesocolon  so  that 
it  becomes  involved  in  the  ulceration  and  is 
greatly  thickened  and  rrdematous.  This  later 
contracts  and  pulls  the  colon  down  onto  the 
anastomosis  and  a  fistula  follows.  In  per- 
forming the  primary  operation  this  may  be 
prevented  by  suturing  the  edges  of  the  open- 
ing of  the  mesocolon  well  back  onto  the  sur- 
face of  the  stomach  and  making  the  opening 
as  near  as  possible  to  the  root  of  the  meso- 
colon so  as  to  keep  the  colon  well  away  from 
the  suture  line.  The  first  intimation  the 
patient  has  of  the  existence  of  a  fistula  into 
the  large  intestine  is  a  j)ersistent  diarrhd'u, 
the  vomiting  of  faecal  material,  and  belching 


of  foul-smelling  gas.  If  the  fistula  is  large 
and  especially  if  it  is  of  the  gastrocolic  type, 
diarrhoea  is  produced  almost  immediately 
after  food  is  taken  into  the  stomach  and  the 
food  is  passed  in  much  the  same  form  that 
it  was  taken.  Emaciation  becomes  marked 
very  cjuickly.  In  one  of  our  cases  complete 
relief  of  all  gastric  symptoms  was  obtained 
by  gastro-enterostomy  and  there  was  no 
suggestion  of  further  trouble  until  5  years 
later  when  the  patient  was  seized  with  an 
attack  of  persistent  diarrha'a.  A  roentgen- 
ray  examination  of  the  colon  made  a  few 
minutes  after  a  bismuth  enema  revealed  a 
considerable  portion  of  the  bismuth  in  the 
stomach.  In  the  other  cases  there  was  the 
usual  history  of  jejunal  ulcer  for  some  time 
before  evidence  of  a  fistula  into  the  colon. 
If  the  fistula  is  small  and  is  between  the  je- 
junum and  the  colon  it  may  produce  diarrhoea 
and  vomiting  of  fa?cal  material  at  intervals; 
at  other  times  the  food  is  passed  normally 
and  the  fistula  seems  to  be  closed. 

DI.^GN'OSIS 

Jejunal  ulcer  is  always  to  be  suspected 
when  a  recurrence  of  symptoms  follows  an 
interval  of  relief  as  a  resale  of  a  gastro- 
enterostomy for  ulcer.  These  symptoms 
may  be  the  result  of  reactivation  of  the  origi- 
nal ulcer  but  in  most  instances  they  are  due 
to  a  secondary  ulcer.  The  development  of 
malignancy  must  also  be  considered  as  well 
as  an  inflammation  in  the  appendix  or  in  the 
gall-bladder.  Roentgen-ray  examination  of- 
fers the  most  accurate  method  of  diftercntial 
iliagnosis  (Carman).  A  tistula  into  the  colon 
may  or  may  not  be  determined  by  the  roent- 
gen ray.  In  some  of  the  cases  in  which  a 
large  fistulous  opening  was  found  at  operation 
the  opening  had  not  been  demonstrated  by  the 
roentgen  ray  but  a  jejunal  ulcer  had  been 
demonstrated. 

TRE.-\TMENT 

The  possibilities  of  prophylaxis,  I  believe, 
have  not  been  considered  sufficiently  in  the 
treatment  of  jejunal  ulcer.  We  must  recog- 
nize the  fact  that  it  is  not  enough  to  perform 
a  gastro-enterostomy  and  dismiss  the  pa- 
tient   without    further    treatment.       I'ewer 
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Fig.    6.    (1&0721.)    Duodenal    ulcer. 
deformitv  due  to  ulcer. 


indicates    the 


secondary  uIclt.s  will  occur  if  other  foci  of 
infection  within  the  abdomen  are  eliminated 
together  with  the  more  commonly  recognized 
areas  for  focal  infection.  Reducing  trauma 
to  the  tissues  and  dispensing  with  the  use 
of  nonabsorbable  suture  material  will  tend  to 
reduce  the  number  of  these  cases.  No  doubt 
we  have  all  paid  too  little  attention  to  the 
after-care,  especially  the  diet.  Cases  are 
reported  in  which  a  secondary  ulcer  followed 
very  soon  after  a  gross  indiscretion  in  diet. 
Much  can  probably  be  accomplished  if  the 
patient  is  restricted  and  kept  under  a  certain 
regime  for  a  certain  time. 

If  jejunal  ulcer  is  diagnosed  and  the  symp- 
toms are  mild  it  is  well  to  try  medical  man- 
agement with  the  hope  of  obtaining  relief, 
although  in  the  clinic  usually  we  are  not  able 
to  relieve  these  patients  except  by  operation. 
Our  experience  leads  us  to  believe  that  the 
best  plan  to  follow  at  operation  is  to  undo 
the  gastro-enterostomy.  excise  the  jejunal 
ulcer,  close  the  opening  in  the  stomach  and 
intestine,  excise  the  original  ulcer,  and  at  the 
same  time  perform  a  plastic  operation  on  the 
pylorus  if  it  seems  best.  In  some  instances 
it  is  necessary  to  re-establish  the  gastro- 
enterostomy or  make  a  new  one,  but  if  pos- 
sible, this  should  be  avoided  because  more 
ulcers  form  in  spite  of  all  precaution. 

In  case  a  fistula  has  formed  between  the 


Fig.  7.  (160721.)  s  indicates  the  deformity  of  thestoma 
due  to  jejunal  ulcer  seven  weeks  after  operation  for  duo- 
denal ulcer  shown  in  Figure  6. 

stomach  and  the  colon  or  between  the  small 
intestine  and  the  colon,  the  operation  is  liable 
to  be  tedious  and  difficult.  A  number  of 
cases  are  reported  in  which  it  was  necessary 
to  excise  a  part  of  the  jejunum,  colon,  and 
stomach,  which  makes  a  very  formidable 
procedure.  A  large  tumor  is  generally  present 
at  the  site  of  the  anastomosis  but  it  is  made 
up  of  greatly  thickened  and  cedematous 
tissue.  When  a  cleavage  line  is  started  in 
these  tissues,  often  the  old  anastomosis  can 
be  exposed,  the  colon  separated,  and  the 
opening  in  it  closed.  The  stomach  and  the 
jejunum  may  then  be  separated  and  these 
openings  closed.  This  is  much  simpler  than 
resection  and  should  be  done  when  possible. 
This  plan  was  carried  out  in  4  of  the  6  cases 
of  fistula.  In  one,  a  partial  resection  was 
required,  and  in  one  a  complete  resection. 
In  one  of  the  cases  a  gastroduodenostomy 
was  made  after  the  jejunal  ulcer  was  excised. 

RESULTS   OF  TREATMENT 

The  results  of  the  operations  in  these  cases 
of  secondary  ulcer  have  been  reasonably 
satisfactory,  especially  since  the  importance 
of  dispensing,  whenever  possible,  with  the 
gastro-enterostomy  has  been  realized.  If  a 
secondary  ulcer  has  once  formed  after  gastro- 
enterostomy it  is  surprising  how  many  will 
continue  to  form  if  the  anastomosis  is  main- 
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tained  in  these  patients  who  seem  to  have 
some  definite  irregularity  or  specific  infec- 
tion. In  a  few  instances  I  have  observed  such 
repeated  occurrence  in  spite  of  the  fact  that 
alkalization  and  systematic  postoperative 
management  were  estabUshed  and  kept 
up  from  the  time  of  the  operation.  Ballance 
mentions  two  cases  in  which  alkahes  did  not 
prevent  the  occurrence.  Nevertheless,  I 
believe  that  proper  management  during  the 
healing  of  the  tissues  following  gastro-en- 
terostomy  and  for  some  time  afterward 
offers  a  great  deal  in  the  prevention  of  sec- 
ondary ulcers. 


Jejunocolic  fistula 
Brit.   M.  J.,   1920, 
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CLINICAL  USES  OF  SALT  SOLUTION   IN    CONDITIONS  OF  INCREASED 
INTRACRANIAL  TENSION 

By  FREDERIC  E.  B.  FOLEY,  M.D.,  St.  Paul,  Minnesota 
From  The  Surgical  Service,  Peter  Bent  Brigham  Hospital,  Boston 


IT  has  been  shown  experimentally  that 
the  pressure  of  the  cerebrospinal  fluid  and 
the  bulk  of  the  brain  can  be  reduced  by 
the  intravenous  injection  of  a  hy{)ertonic 
solution.  The  occurrence  of  these  changes  was 
first  demonstrated  by  Weed  and  McKibben 
(i,  2)  in  experiments  on  cats.  It  must  have 
occurred  to  many  that  these  experimentally 
])roduced  changes  might  have  a  clinical 
value  if  cajiable  of  production  in  the  human 
subject  without  untoward  effects. 

The  purpose  of  the  present  paper  is  to 
describe  these  physiological  responses  as 
seen  in  the  human  subject.  Certain  factors 
which  influence  the  changes  have  been 
brought  out  and  will  be  detailed  in  their  re- 
lation to  the  physiology  and  clinical  appli- 
cation of  the  {)rocedure.  The  method  has 
been  enii)li)ye(l  in  a  number  of  cases  exhibit- 
ing increased  degrees  of  intracranial  tension. 
From  these  cases  impressions  have  been 
gained  as  to  certain  details  of  the  physiologi- 
cal mechanism  involved  and  pathological 
conditions  affecting  its  usefulness. 

The  first  report  of  the  clinical  use  of  this 
principle  was  by  Haden   (3).     In  cases  of 


cerebrospinal  meningitis  in  which  pressure 
symptoms  developed  (presumably  due  to 
blocking  of  the  pathways  of  escape  for  cere- 
brospinal fluid)  sjTTiptomatic  improvement 
followed  the  intravenous  injection  of  40  per 
cent  glucose  solution.  No  more  objective 
proof  of  the  action  of  the  solution  was  offered. 
With  Dr.  Gushing  the  present  author  (4) 
made  a  preliminary  report  of  the  objective 
demonstration  of  these  changes  in  the  human 
subject.  Following  this,  Sachs  (5)  reported 
its  use  in  two  surgical  cases  showing  increased 
intracranial  tension  and  believed  the  pro- 
cedure could  be  employed  with  usefulness. 

The  observations  on  patients  recorded 
here  were  conducted  coincidentally  with 
an  extension  of  the  experimental  phase  of 
the  subject.  In  these  exjierimcnts  (6)  the 
eff'ect  of  gastro-intcstinal  doses  of  salt  solu- 
tion, or  salt  ingestion'  were  investigated, 
for  it  was  feared  that  the  medullary  depres- 
sant effects  of  intravenous  doses  might  pre- 
clude their  clinical  use.  Subsetiuontly  this  fear 
has  been  shown  to  be  not  cntirelv  warranted. 


'"Suit  ingestion '*  as  distinguished  from  the  intravenous  injcctit 
le  experiments  of  Weed  and  McKibben. 
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The  experiments  demonstrated,  however, 
that  gastro-intestinal  doses  of  salt  work,  the 
same  reduction  in  cerebrospinal  fluid  pres- 
sure and  brain  bulk  as  intravenous  doses. 
The  changes  are  not  accompanied  by  medul- 
lary depressant  effects. 

PHYSIOLOGICAL 

Conditions  approaching  very  closely  the 
laboratory  e.xperiments  were  obtained  by 
recording  the  cerebrospinal  fluid  pressure 
changes  in  a  manometer  connected  to  a  lum- 
bar puncture  needle.  Observations  were 
made  following  both  salt  ingestion  and  in- 
travenous injection.  A  manometer  was  em- 
ployed of  large  enough  bore  to  prevent  great 
oscillations  due  to  respiration  or  slight  move- 
ments. These  temporary  pressure  changes 
were  further  minimized  by  the  use  of  a  long 
needle  of  small  caliber.  The  manometer 
was  filled  with  nomial  (physiological)  saline 
to  250  millimeters.  The  connection  to  the 
lumbar  puncture  needle  was  promptly  estab- 
lished and  without  an  appreciable  loss  of 
fluid  from  the  canal.  The  curve  obtained 
from  such  an  observation  is  roughly  the 
curve  of  mean  pressure  of  the  cerebrospinal 
fluid.  After  establishing  the  manometer 
connection  the  patient  was  given  either 
sodium  chloride  in  capsules  by  mouth  or  an 
intravenous  injection  of  15  per  cent  sodium 
chloride  solution.'  One  of  the  curves  is 
shown  in  Figure  i.  It  is  self-explanatory. 
In  other  cases  it  has  been  found  that  if  the 
column  of  fluid  in  the  manometer  is  raised 
to  a  high  pressure  by  the  addition  of  fluid, 
absorption  promptly  takes  place  to  an  ex- 
tent sufficient  to  re-establish  the  pressure 
existing  before  the  manometer  was  raised. 
This  obtains  even  when  a  low  pressure  has 
been  established  by  salt  injection. 

While  these  observations  demonstrated 
the  same  changes  in  pressure  as  occur  in 
experiments,  they  gave  no  indication  of  the 
effects  on  brain  bulk.  In  the  laboratory 
experiments  such  observations  were  carried 
out  by  watching  the  protrusion  or  recession 
of  the  animal  brain  through  a  trephine  open- 
ing in   the   skull.     Opportunity   for  similar 

'  Lumbar  puncture  was  done  in  these  cases  for  the  purpose  of  intra- 
spinous  treatment  of  lues  in  connection  with  which  the  salt  solutions 
have  been  employed — observations  to  be  reported  later. 
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Fig.  I.  Curve  of  pressure  (millimeters  normal  saline) 
recorded  by  a  manometer  connected  to  a  lumbar  puncture 
needle.  .-Vt  the  point  indicated  the  patient  was  given  190 
cubic  centimeters  of  15  per  cent  sodium  chloride  solution 
intravenously. 

observation  was  aft"orded  by  patients  with 
profusions  following  decompression  opera- 
tions. In  these  cases  the  operation  had  been 
done  for  increased  tension  incident  to  pre- 
sumed intracranial  tumor  growth.  The  under- 
lying lesion  doubtlessly  conditioned  the 
responses  which  for  this  reason  cannot  be 
considered  as  strictly  physiological.  It  was 
noted  that  the  change  in  bulk  was  much 
greater  in  the  presence  of  an  internal  hydro- 
cephalus than  in  the  cases  where  the  ventri- 
cles were  not  dilated.  With  these  allowances 
the  responses  may  be  interpreted  as  physio- 
logical. They  also  offer  an  explanation  of 
the  discrepancies  between  the  effects  produced 
in  some  of  the  clinical  cases  described  in  a 
later  section.  The  accompanying  photo- 
graphs illustrate  the  changes  in  the  two  types 
of   case. 

The  patient  in  Figure  2  had  a  large  glioma 
of  the  right  temporal  lobe  disclosed  during 
a  decompression  operation.  Subsequently 
an  enormous,  tense  protrusion  developed 
at  the  decompression  site.     The  photograph, 
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Figure  2,  illustrates  the  condition  before  salt 
was  given.  Immediately  after  making  the 
photograph  the  patient  was  given  100  cubic 
centimeters  of  30  per  cent  sodium  chloride 
solution  by  mouth.  There  was  a  gradual 
decrease  in  the  tenseness  of  the  protrusion 
vs'hich  became  obviously  softer  and  some- 
what smaller.  The  circumference  of  the  head 
above  the  brows  decreased  from  60  centi- 
meters to  59  centimeters.  The  photograph 
Figure  3  was  made  two  hours  after  taking 
the  salt  solution.  The  protrusion  had  be- 
come very  much  softer  and  as  may  be  seen 
there  was  a  very  appreciable  decrease  in  its 
size. 

The  patient  in  Figure  4  presumably  had 
a  tumor.  It  was  never  disclosed.  M  the 
decompression  operation  a  marked  internal 
hydrocephalus  was  found,  a  large  amount  of 
fluid  being  obtained  by  puncture  of  the  right 
lateral  ventricle.  There  was  considerable 
collapse  of  the  brain  following  this.  As  is 
common  in  cases  of  hydrocephalus,  the  pro- 
trusion which  subsec^uently  developed  at  the 
decompression  site  was  extremely  tense. 
Figure  4  shows  the  condition  before  the  ad- 
ministration of  salt.  The  other  photographs 
(5  to  7,b)  were  made  at  approximately  one 
hour  intervals  following  the  taking  by  mouth 
of  80  cubic  centimeters  of  30  per  cent  sodium 
chloride  solution.  The  changes  here  were 
extensive.  At  the  end  of  3  hours  the  tense 
protrusion  had  become  a  soft  concave  area 
about  which  the  margins  of  the  bone  defect 
were  clearly  outlined. 

The  observations  which  these  photographs 
illustrate  deal  primarily  with  changes  in  brain 
bulk  though  in  the  second  case  the  volume 
change  observed  must  have  been  due  largely 
to  an  absorption  of  fluid  from  within  the  \en- 
tricle.     (Vide  infra.) 

An  attempt  was  made  to  study  the  Nolume 
changes  in  such  cases  in  relation  to  the  coin- 
cident jiressure  changes.  To  this  end  an  ap- 
paratus was  arranged  which  we  have  called 
a  "balloon-cast-manomcter  system.''  It  is 
shown  in  Figure  8.  A  plaster-of-Paris  cast 
of  the  i)rotrusion  with  the  surrounding  area 
was  made.  Into  the  hollow  of  this  cast, 
made  by  the  protrusion,  a  toy  liaiioon  was 
fixed  with  its  stem  extending  throut;h  a  hole 


to  the  outside  of  the  cast.  The  cast  was  ap- 
plied to  the  hernia  with  the  balloon  lying 
between.  The  stem  of  the  balloon  was  con- 
nected by  tubing  to  a  manometer  and  the 
system  filled  with  water.  Such  an  apparatus 
is  similar  in  principle  to  the  ordinary  clinical 
sphygmomanometer  used  in  blood  pressure 
determinations.  By  means  of  a  stop  cock 
and  side  connection  to  a  fluid  reservoir  it 
was  possible  to  alter  at  will  the  volume  of 
fluid  contained  in  the  system.  After  tilling 
the  system  at  medium  pressure  (150  milli- 
meters H2O)  and  then  raising  the  manometer 
column  to  a  high  pressure  it  was  found  that 
the  column  would  come  to  rest  at  a  constant 
le\-el  of  approximately  250  millimeters.  This 
equilibrium  at  a  constant  level  is  apparently 
established  by  the  absorption  of  fluid  at  the 
artificially  increased  pressure. 

With  this  apparatus  observations  were 
made  of  the  pressure  and  volume  changes 
in  a  decompression  protrusion  in  a  patient 
who  had  an  intracranial  tumor.  Needle 
exploration  at  operation  had  failed  to  dis- 
close a  dilated  ventricle.  The  observations 
were  made  2  months  following  the  decom- 
pression operation.  A  tense  cerebral  pro- 
trusion had  developed.  By  preliminary  test 
the  column  of  fluid  was  found  to  come  to  rest 
at  230  to  240  millimeters  H.O.  Sixteen  grams 
of  sodium  chloride  were  now  given  in  2  gram 
capsules  accompanied  by  80  cubic  centimeters 
of  water.  The  fall  of  pressure  which  this  pro- 
duced is  shown  by  the  curve  Figure  y.  The 
coincident  decrease  in  brain-ccrebrospinal 
fluid  volume  as  determined  by  the  fluid  dis- 
placed out  of  the  manometer  with  falling  pres- 
sure is  represented  by  the  same  curve.  The 
figures  to  the  left  indicate  pressure  change 
in  millimeters  H;{).  those  to  the  right  volume 
change  in  cubic  centimeters.  Thus  the  fall 
of  ])ressure  from  240  millimeters  tt)  80  milli- 
meters was  accomjianied  by  a  decrease  of 
brain-cerebrospinal  fluid  volume  of  3.2  cubic 
centimeters.  The  fall  of  jiressure  was  rapid. 
At  the  end  of  the  observation  fluid  was  al- 
lowed to  run  from  the  reservoir  into  the  sys- 
tem under  the  same  pressure  as  existed  before 
salt  was  given — 240  millimeters.  Under  this 
artilicially  increased  jiressure  further  decrease 
in  Ndlunie  to  the  extent  of    17.4  cubic  centi- 
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meters  took  place.  After  the  cast  was  taken 
off  and  this  high  external  pressure  removed, 
the  protrusion  was  observed  for  several  hours. 
It  remained  soft  but  without  further  diminu- 
tion in  volume.  No  such  change  in  bulk 
occurred  as  was  observed  in  the  internal 
hydrocephalus  patient  shown  in  the  ])hoto- 
graphs  Figures  4  to  7b. 

Thus  it  is  seen  that  salt  solution  will  pro- 
duce a  rapid  and  extensive  fall  of  pressure 
but  under  the  lowered  pressure  so  produced 
and  in  the  absence  of  a  dilated  ventricle  the 
volume  change  is  not  great.  If  the  original 
pressure  now  be  artificially  maintained  fur- 
ther decrease  in  volume  occurs,  but  to  a  rela- 
tively small  e.xtent,    17.4  cubic    centimeters. 

A  similar  observation  was  conducted  in 
the  case  of  the  patient  with  the  dilated  ven- 
tricle shown  in  Figures  4  to  7b.  The  pressure 
and  volume  change  following  go  cubic  centi- 
meters of  ,.;o  per  cent  sodium  chloride  solution 
is  shown  in  Figure  10.  In  time  relation  to 
the  taking  of  salt  solution  the  curve  repre- 
sents the  same  period  covered  by  Figures  4 
and  5.  The  fall  of  pressure  was  at  a  slower 
rate  but  just  as  extensive  as  in  the  previous 
case.  For  the  period  covered  by  the  curve 
the  volume  change  was  only  ,^  cubic  centi- 
meters. But  now  when  the  protrusion  was 
subjected  to  the  pressure  which  had  existed 
before  salt  was  given  (220  millimeters)  it 
underwent  a  further  marked  decrease  in  vol- 
ume of  more  than  50  cubic  centimeters. 
After  the  cast  had  been  removed  the  volume 
continued  to  diminish  somewhat  even  in  the 
absence  of  the  artificially  increased  pressure. 

Thus  it  is  seen  that  in  the  presence  of  a 
dilated  ventricle  salt  solution  produces  the 
same  extensive  fall  of  pressure  but  at  a  slower 
rate  than  when  this  condition  is  absent.  But 
the  eventual  volume  change  is  much  greater 
in  the  case  of  the  dilated  ventricle  and  will 
occur  spontaneously  without  artificially  rais- 
ing the  pressure  under  which  the  fluid  is 
absorbed.' 

•So  far  as  we  are  aware  these  changes  observed  in  the  human  sul)ject 
are  the  first  observations  of  the  sort  recorded.  In  the  preliminary  re- 
port, to  which  reference  is  made  in  the  text  (4),  the  whole  detail  of  the 
observations  includine  a  description  of  the  apparatus,  for  the  sake  of 
brevity,  was  not  set  forth.  Since  then  Ebaugh  and  .Stevenson  (Johns 
Hopkins  H.ispii.il  Bulletin,  vol.  xx.\i,  p.  440)  have  described  a  somewhat 
simil  n  ,1,1,  ,r  ,1 1,  in  which  an  inverted  tambour  was  applied  to  the  pro- 
tru  '  I  were  taken  and  the  values  interpreted  in  terms  of 

inlr.ii       1:  ,,  ire  in  accordance  with  the  calibration  of  this  appara- 

tus.    W  L  l>L!iL\L  iliat  for  study  of  the  changes  in  the  human  subject 
our  method  is  the  more  accurate. 


Fig.  2  (al  lell).  Patient  with  large  glioma  of  right 
hemisphere.  .\  very  large,  rather  tense  protrusion.  Con- 
dition before  salt  ingestion. 

Fig.  3.  Same  patient  2  hours  following  100  cubic  centi- 
meters of  30  per  cent  sodium  chloride  solution  by  mouth. 
The  protrusion  has  become  rather  soft.  Note  the  appre- 
ciable diminution  in  size. 


DISCUSSION 

The  observations  which  have  been  pre- 
sented are  to  be  explained  in  terms  of  altera- 
tions in  the  fluid  production  and  absorption 
mechanism.  The  same  changes  found  in  ani- 
mal experiment  occur  in  the  human  subject. 
The  details  of  the  process  appear  to  be  the 
same  in  the  two. 

The  increased  osmotic  value  of  the  blood 
occasioned  by  the  solutions  introduced  into 
the  body  promotes  the  absorption  of  fluid 
from  the  cerebrospinal  spaces  at  an  increased 
rate.  This  absorption  of  fluid  will  continue 
e\en  under  the  lowered  mechanical  pressure 
which  results.  On  the  other  hand,  the  rate 
of  fluid  formation  by  the  choroid  plexus  is 
diminished  or  arrested.  Even  in  the  pres- 
ence of  the  lowered  mechanical  pressure 
fluid  is  not  elaborated.  The  elTect  of  these 
changes  is  a  marked  lowering  of  intracranial 
fluid  pressure. 

Ebaugh  and  Stevenson  studied  intracranial  pressure  relationships  in 
an  epileptic  and  found  the  attacks  to  be  preceded  by  and  associated  with 
increased  tension.  An  interesting  corroboration  of  this  is  found  in  one 
of  our  first  cases  studied.  The  patient  had  an  infr  .rriniid  tumor  and 
was  subject  to  Jacksnnian  attacks.  There  were  .Min'ir  piim  Muring 
the  process  of  nuking  a  lumbar  puncture  obscrviv  l  :'iin  rr,- two 
sudden  rises  of  pressure  of  too  millimeters,  t^.nh  i;:in  i!ii  [.ussure 
rise  occurred  the  patient  said  "1  feel  a  spell  cuiiuiiy.  .\u  seizure 
actually  occurred. 
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Fig.  4  (at  leftj.  Patient  with  dilated  ventricle.  An  ex- 
tremely tense  protrusion.   Condition  before  salt  ingestion. 

Fig.  5.  Same  patient  i  hour  following  80  cubic  centi- 
meters of  30  per  cent  sodium  chloride  solution  by  mouth. 
The  protrusion  has  become  very  soft.  Note  the  appreciable 
diminution  in  size. 

The  mechanism  by  which  increased  intra- 
cranial tension  is  produced  is  a  problem 
which  in  spite  of  much  study  remains  with- 
out solution.  The  observations  recorded  in 
the  previous  section  render  very  little  toward 
a  proved  solution  of  the  problem  but  together 
with  the  extensive  clinical  use  of  salt  solution 
in  conditions  of  increased  tension  they  have 
led  to  speculation  concerning  the  mechanism 
by  which  the  condition  is  produced.  Though 
lacking  in  absolute  jiroof  it  may  be  of  interest 
to  express  these  speculative  views  since  they 
offer  an  explanation  of  the  phenomenon  as  it 
occurs  under  different  pathological  altera- 
tions and  as  affected  by  salt  solution. 

It  is  possible  that  with  tumor  growth  or 
ventricular  obstruction  the  brain  at  certain 
points  is  pressed  securely  against  the  dura 
closing  ofT  a  number  of  the  pathways  of  fluid 
escape  through  the  arachnoid  villi  and  along 
the  sheaths  of  the  cranial  nerves.  This  nar- 
rowing of  the  absorption  bed  now  causes  the 
fluid  to  be  held  under  increased  tension. 
Were  the  ab.sorption  mechanism  reduced  to 
zero  by  closure  of  all  these  pathways  the  fluid 
tension  should  finally  be  ccjual  to  the  max- 
imal pressure  against  which  the  choroid  will 
produce  fluid. 

If  the  disturbance  is  occasioned  by  solid 
tumor  growth,  with  its  surrounding  area  of 
brain  oedema,  the  enlarged  brain  substance 
may  itself,  crowded  into  the  rigid  cranium, 
be    under   increased   tension  by  its  contact 


with  the  cranium,  and  quite  independently 
of  the  fluid  tension  in  the  cerebrospinal 
spaces.  Under  such  circumstances  the  sub- 
arachnoid fluid  spaces  would  be  encroached 
upon  to  the  extent  that  the  brain  could  be 
molded  into  the  many  fluid-containing  crev- 
ices. The  \-olume  of  fluid  contained  within 
the  cranium  would  be  small.  Following  salt 
ingestion  the  absorption  of  fluid  from  the  re- 
maining crevices  reduces  fluid  pressure  though 
the  pressure  of  the  brain  substance  against  the 
cranium  may  not  be  relieved.  Rehef  of  the 
latter  condition  can  only  be  accomplished  by 
absorption  of  fluid  from  the  brain  substance 
itself  (dehydration).  If  the  tumor  growth 
be  large,  relief  by  this  means  need  not  be 
complete.  With  an  open  skull  (decompression) 
the  volume  change  of  the  intracranial  contents 
following  salt  solution  would  not  be  great. 

These  conceptions  have  been  supported 
by  our  observations.  The  photographs  (Figs. 
2  and  3)  of  the  patient  with  a  solid  tumor  un- 
accompanied by  ventricular  dilatation  show  a 
trifling  volume  change.  In  another  patient 
the  measured  volume  change  even  under 
added  external  pressure  was  onty  17.2  cubic 
centimeters. 

If  the  disturbance  is  occasioned  by  a  tumor 
causing  ventricular  obstruction  and  dilata- 
tion the  pressure  of  the  brain  against  the 
dura  may  interfere  with  fluid  absorption  from 
the  subarachnoid  spaces  in  the  same  way. 
If  the  fluid  contained  in  the  obstructed  ven- 
tricle could  not  be  absorbed  the  eft'ect  of  salt 
ingestion  here  should  be  the  same  as  in  the 
fomier  case  where  there  was  no  dilatation  of 
the  ventricles.  Such  has  not  been  the  case. 
The  observed  changes  under  these  conditions 
showed  an  extensive  volume  change  (Figs.  4 
to  7,b)  while  the  measured  volume  change 
was  more  than  50  cubic  centimeters  though 
accompanied  by  a  [)ressure  decrease  similar 
to  that  seen  in  a  case  of  solid  tumor  without 
internal  hydrocephalus. 

It  has  been  shown  experimentally  (7)  that 
following  salt  ingestion  absorption  does  take 
place  from  within  the  ventricles.  The  cur- 
rent in  the  aqueduct  and  ventricular  system 
is  reversed,  fluid  now  passing  from  subarach- 
noid spaces  to  the  ventricles.  Here  a  rcab- 
sorption  through  the  choroid  plexus  has  been 
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Fig.  6a.     Front  view  same  ] 
utes  following  salt  ingestion. 
Fig.  6b.    Same.    Side  view. 


ilicnt  2  liours  and  lo  niin- 


demonstrated.  This  alteration  in  the  ab- 
sorption mechanism  appears  to  take  place  in 
the  human  subject.  In  cases  of  internal  hy- 
drocephalus the  great  volume  change  of  the 
cranial  contents  following  salt  ingestion  is  to 
be  explained  on  this  basis. 

CLINICAL     USES 

Clinically  there  are  a  number  of  conditions 
in  which  increased  intracranial  tension  may 
develop.  When  present  in  appreciable  de- 
gree it  gives  rise  to  the  well  known  pressure 
phenomena — headache,  projectile  vomiting, 
slow  pulse,  and  choked  discs;  with  more 
extreme  grades  Cheyne-Stokes  respirations, 
somnolence  and  unconsciousness  ensue.  The 
headache  may  be  extreme  and  in  general  is 
the  most  troublesome  subjective  symptom. 
The  more  extreme  grade  of  tension  may  be- 
come a  condition  of  vital  importance  and 
determine  the  outcome  in  a  given  case. 
Marked  tension  offers  a  serious  difficulty  in 
intracranial  operations.  A  brain  of  large 
bulk  under  great  tension  may  make  an  opera- 
tive procedure  impossible.  In  such  a  case 
drainage  of  the  cerebrospinal  spaces  is  of  no 
avail  for  the  difficulty  lies  in  the  overcrowding 
of  the  brain  substance  itself. 

In  hydrocephalus  ventricular  puncture 
may  be  attended  by  excellent  results,  the 
pressure  symptoms  clearing  up  at  once.  Ten- 
sion developing  in  a  case  of  meningitis  may 
be  relieved  by  spinal  drainage.  Spinal  drain- 
age is  not  applicable  in  cases  of  intracranial 


Fig.  7a.  Same  patient  2  hours  and  55  minutes  follow- 
ing salt  ingestion. 

Fig.  7b.    Same.    Side  view. 

tumor  because  of  the  danger  of  herniation 
of  the  brain  stem  through  the  foramen  mag- 
num. In  the  majority  of  these  cases  there 
has  been  no  adequate  means  of  dealing  with 
tension  short  of  a  decompression  operation 
or  ventricular  puncture. 

From  our  experiences  so  far  we  believe  that 
hypertonic  salt  solution  intravenously  or 
the  gastro-intestinal  ingestion  of  salt  can  be 
employed  with  some  degree  of  success  in  a 
selected  group  of  cases.  The  results  to  be 
expected  in  a  given  case  are  determined 
by  the  details  of  the  pathology  giving  rise 
to  the  condition.  The  principles  underlying 
these  pathological  alterations  hav'e  been  de- 
tailed in  an  earlier  section. 

The  following  brief  abstracts  of  some  illus- 
trative cases  indicate  something  of  our  experi- 
ences with  the  clinical  employment  of  the 
procedure.  In  the  first  five  cases  there  was 
tumor  without  dilatation  of  the  ventricles. 
In  the  last  four  cases  there  was  a  ventricular 
hydrops  associated  with  the  tumor.  There 
is  a  striking  difference  in  the  results  as  be- 
tween the  two  classes. 

C^SE  I.  S.  C,  age  40,  had  a  malignant  ade- 
noma of  the  pituitary.  Two  transphenoida!  opera- 
tions were  done  during  the  past  4  years.  Each  time 
a  part  of  the  tumor  was  removed.  Three  months 
ago  the  severe  frontal  headaches  recurred  associated 
with  increasing  drowsiness,  apathy,  and  impairment 
of  mentality. 
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During  one  of  the  severe  headaches,  which  actu- 
ally were  almost  continuous,  50  cubic  centimeters  of 
15  per  cent  sodium  chloride  was  given  intraven- 
ously. There  was  very  slight  if  any  improvement.' 
Case  2.  A.  A.,  age  41,  had  a  large  suprasellar 
growth.  There  were  well  marked  i)ressure  pheno- 
mena. 

.At  operation  an  e.xtremely  tense  brain  was  dis- 
closed. Puncture  of  the  ventricle  failed  to  reach 
fluid.  An  attempt  was  made  to  relieve  the  pressure 
by  salt  solution.  One  hundred  cubic  centimeters 
of  15  per  cent  sodium  chloride  was  given  intra- 
venously over  a  period  of  22  minutes.  There  was  a 
sufficient  decrease  of  tension  to  permit  of  sufficient 
elevation  of  the  frontal  lobe  to  expose  the  pituitary 
region. 

Case  3.  M.  M.,  age  18,  had  severe  frontal  and 
occipital  headache.  The  detailed  neurological  ex- 
amination indicated  a  left  cerebral  lesion.  The 
pressure  phenomena  were  well  marked.  There  were 
bilateral  choked  discs.  A  left  subtemporal  decom- 
pression was  done.  A  dilated  ventricle  was  not 
disclosed  by  puncture.  A  tense  protrusion  devel- 
oped at  the  decompression  site. 

Three  weeks  following  operation  signs  of  marked 
tension  developed.  She  was  drowsy  and  in  poor 
condition.  Fifteen  grams  of  sodium  chloride  were 
given  in  capsules  by  mouth  accompanied  by  a  little 
water.  .\n  hour  later  the  protrusion  had  become 
soft  and  lumbar  puncture  was  done.  The  fluid 
was  found  under  api)arently  normal  tension.  Fol- 
lowing this  the  condition  seemed  somewhat  im- 
proved. 

Two  days  later  the  condition  again  became  very 
poor.  The  patient  would  not  respond.  The  de- 
compression was  e.\tremely  tense.  Cheyne-Stokes 
respirations  developed.  Eighty  cubic  centimeters  of 
30  per  cent  sodium  chloride  .solution  were  given  by 
nasal  tube.  Within  10  minutes  the  Cheyne-Stokes 
respiration  stopped,  the  patient  opened  her  eyes 
and  looked  about.  This  period  of  relief  was  brief. 
Death  occurred  the  following  day.  The  autopsy 
showed  a  huge  glioma  of  the  left  hemisphere. 

Case  4.  M.  W..  age  34,  had  headaches  for  2 
years,  severe  for  the  past  5  months  with  projectile 
vomiting;  bilateral  choked  discs  with  marked  im- 
pairment of  vision.  The  other  details  of  the  neu- 
rological examination  indicated  a  right  cerebral 
lesion. 

.August  23  there  was  a  particularly  severe  head- 
ache. The  patient  was  somnolent  and  unco-opera- 
tive. She  was  given  50  cubic  centimeters  of  15  per 
cent  sodium  chloride  solution.  Within  5  minutes 
the  headache  was  entirely  gone  lor  the  first  time  in 
several  weeks.  Three  hours  later  she  was  complete- 
ly free  of  headache.  Tests  showed  a  distinct  im- 
provement in  visual  acuity  following  the  injection. 

Four  days  later  a  right  subtemporal  decompres- 
sion was  clone.  There  was  marked  tension.  Dila- 
tation of  the  ventricle  was   not  demonstrated   bv 


needle  punctures.  Four  months  later  a  right  sided 
exploration  was  done.  The  exact  location  of  the 
lesion  was  not  disclosed. 

Case  5.  T.  G.,  age  42.  had  very  severe  head- 
aches and  projectile  vomiting.  There  were  bilateral 
choked  discs  with  marked  secondary  atrophv  and 
near-blindness.  The  detailed  neurological  examina- 
tion indicated  a  lesion  of  the  left  hemisphere. 

.\  subtemporal  decompression  was  done.  Half 
an  hour  before  operation  he  was  given  16  grams  of 
.sodium  chloride  in  capsules  by  mouth  accompanied 
by  a  little  water.  The  dura  when  exposed  did  not 
appear  to  be  under  increased  tension.  There  was  no 
protrusion  of  the  cortex  when  the  dura  was  incised. 
No  dilatation  of  the  ventricle  was  disclosed  by  punc- 
ture. 

It  was  felt  in  view  of  the  preoperative  findings 
that  a  very  tense  brain  would  have  been  found 
at  operation  had  not  salt  been  given.  Following 
operation  the  protrusion  became  very  tense. 

Case  6.  J.  C,  age  12,  had  severe  frontal  head- 
ache accompanied  by  projectile  vomiting.  There 
was  primary  optic  atrophy  and  destruction  of  the 
dorsum  sella;.  A  transfrontal  pituitary  operation 
disclosed  a  cyst  in  the  pituitary  region  with  an  in- 
ternal hydrocephalus.     The  cyst  was  evacuated. 

Ten  days  later  pressure  signs  reap[)eared  which 
reached  a  climax  in  the  afternoon.  The  pulse  was 
slowed  and  he  became  much  excited  and  irrational. 
The  headache  was  extreme. 

Eighty  cubic  centimeters  of  15  per  cent  sodium 
chloride  solution  were  given  intravenously.  \\'ithin 
10  minutes  the  patient  quieted  down  and  said  the 
headache  was  almost  gone.  He  slept  for  2  hours. 
When  awakened  he  said  the  headache  was  very 
slight.     The  relief  appeared  to  be  permanent. 

Case  7.  W.  \\.,  age  17,  had  severe  frontal  head- 
ache for  6  months.  There  were  attacks  of  subocci- 
pital and  posterior  cervical  pain.  Bilateral  choked 
discs  were  found  and  the  detailed  neurological 
examination  indicated  a  cerebellar  lesion. 

.\t  2:00  p.m.  on  the  day  of  admission  he  com- 
plained of  pain  in  the  back  of  neck  and  became 
rather  somnolent.  This  passed  otT.  .At  7:00  p.m. 
the  same  sort  of  attack  began  again.  Patient  acted 
peculiarly,  was  unco-operative  and  obstinate. 
Sat  motionless  on  side  of  bed  with  the  neck  lle.xed 
far  forward  and  forehead  held  in  hands,  complain- 
ing of  headache.  Would  not  move  for  fear  of  (xiin. 
Would  scarcely  reply  to  (piestions  and  then  with 
dysarthria. 

Patient  was  moved  back  into  bed  and  propped 
up  on  pillows.  One  hundred  cubic  centimeters  of 
15  per  cent  sodium  chloride  were  given  intrave- 
nously. Headache  and  pain  in  neck  promptly  sub- 
sided, apathy  and  stupor  disappeared  and  the  pa- 
tient slid  down  in  licd  and  lay  on  his  back  without 
distress.  He  talked  freely  of  the  immediate  im- 
provement and  was  grateful.  The  nystagmus  which 
had  been  present  before  had  now  (20  minutes  after 
salt  injection)  ilisap|x.'ared.  The  changes  were  well 
marked  objectivel\'  as  well  as  subjectively. 
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Fig.  8.  To  illustrate  the  apparatus  used  in  recording  measured  volume  change 
in  relation  to  pressure  change.  A,  The  toy  balloon  contained  in  the  cast,  B.  of  the 
protrusion.  The  sketch  also  shows  the  cast  applied  to  the  protrusion.  C,  The  water 
manometer  connected  to  the  balloon  by  tubing.  D,  Stop  cock  and  side  connection 
to  the  lluid  reservoir,  E.  By  closing  the  stop  cock  F,  and  opening  D  the  mano- 
meter column  could  be  raised  or  lowered  to  any  desired  point.  By  raising  the  reser- 
voir with  the  stop  cocks  D  and  F  open,  it  was  possible  to  subject  the  protrusion 
to  a  constant  pressure  and  at  the  same  time  measure  the  volume  change  by  the 
amount  of  fluid  which  was  displaced  out  of  the  reservoir. 


Case  S.  M.  T.,  age  34.  had  signs  of  pulmonary 
tuberculosis.  Severe  fronto-occipitpl  headaches 
for  5  months.  There  were  bilateral  choked  discs 
with  secondary  optic  atrophy.  The  detailed  neuro- 
logical examination  indicated  a  cerebellar  lesion, 
probably  a  tubercle. 

Beginning  at  8:00  a.m.  patient  began  to  have 
pain  in  the  back  of  the  neck.  It  grew  steadily 
worse. 

io;jo — Intense  headache. 

1 1  :oo — 6  grams  aspirin, 

1 1 :30 — No  relief.  Patient  says  headache  is  most 
severe  she  has  ever  had.  Writhes  about  in  bed  cry- 
ing out  with  pain. 

12:00 — 16  grams  sodium  chloride  in  capsules  by 
mouth  accompanied  by  So  cubic  centimeters  of  water. 
Within  10  minutes  slight  improvement  was  noted. 

12:30 — Quiet.  Headache  almost  entirely  gone. 
\'ery  grateful,  says  she  has  never  had  such  prompt 
and  complete  relief  from  these  headaches. 

12:50 — No  headache.  Vision  distinctly  clearer, 
no  diplopia.  Is  able  to  read  a  postal  card  received 
in  mail  today.     Patient  usually  has  marked  dim- 


ness of  vision  and  rliplopia  which  become  worse 
during  the  severe  headaches.  Ordinarily  she  is  un- 
able to  read  her  mail. 

The  freedom  from  headache  continued.  There 
was  no  recurrence  of  it  the  following  day. 

Subsequently  a  cerebellar  exploration  was  per- 
formed. She  had  a  cerebellar  glioma  (verified) 
with  hydrocephalus. 

Case  q.  A.  C,  age  52,  had  an  intracranial  tumor 
which  at  first  gave  no  localizing  signs.  A  subtem- 
poral decompression  was  done.  A  tense  protrusion 
developed.  .-Vt  a  later  time  a  suboccipital  explora- 
tion was  done  with  the  disclosure  of  a  cyst  in  the 
left  cerebellar  hemisphere. 

January  20  the  protrusion  was  very  tense.  The 
patient  complained  of  headache  and  fullness  in  the 
head.  One  hundred  and  twenty  cubic  centimeters 
of  15  per  cent  sodium  chloride  were  given  intra- 
venously. There  was  definite  relief — the  headache 
ceased  and  the  sense  of  fullness  in  the  head  disap- 
peared. Figure  11  shows  the  condition  before  salt 
was  given.  The  condition  two  hours  later  is  shown 
in  Figure  12. 
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Fig.  g.  Curve  of  pressure  and  coincident  volume 
change  obtained  by  the  apparatus  shown  in  Figure  8. 
The  patient  had  a  sohd  tumor.  The  figures  to  the  left 
indicate  pressure  change  in  millimeters  of  water,  those  to 
the  right  the  volume  change  in  cubic  centimeters.  At  the 
point  indicated  the  patient  was  given  i6  grams  of  sodium 
chloride  in  capsules  by  mouth. 

As  stated,  in  the  first  five  patients  the  in- 
creased tension  was  not  associated  with 
ventricular  dilatation.  In  these  patients  the 
injection  of  salt  solution  was  not  attended 
by  striking  results. 

In  Case  i  a  large  solid  tumor  at  the  base 
was  known  to  exist.  No  objective  change 
was  produced  and  symptomatic  imjM-ovcmcnt 
was  trifling  or  absent  following  salt  injectit)n. 
In  Case  2  there  was  also  a  large  basal  tumor. 
The  salt  solution  may  have  been  of  consider- 
able value  in  elTecting  the  exposure  at  opera- 
tion but  this  is  a  diflicult  thing  to  estimate. 
In  the  third  case  there  was  a  large,  solid 
tumor  of  the  hemisphere  and  the  tension 
was  not  accompanied  by  a  dilated  ventricle. 
Salt  solution  jiroduced  a  fall  of  fluid  pres- 
sure as  shown  by  the  normal  tension  found 
on  lumbar  ])uncture.  Sustained  im])r()ve- 
ment  in  the  extreme  pressure  symptoms 
could  not  be  produced.  Whatever  dehydra- 
tion of   brain  substance   occurred   was   not 
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Fig.  10.  Curve  of  pressure  and  coincident  volume 
change.  The  figures  to  the  left  indicate  ])rc5sure  change 
in  millimeters  of  water,  those  to  the  right  volume  change 
in  cubic  centimeters.  The  patient  was  given  50  cubic 
centimeters  and  40  cubic  centimeters  of  30  per  cent 
sodium  chloride  solution  by  mouth  at  the  points  in- 
dicated. 

sufficient  to  relieve  the  overcrowding  of 
the  cranial  chamber.  In  the  fourth  case, 
presumably  one  of  solid  tumor,  but  at  least 
not  accompanied  by  internal  hydrocephalus, 
the  improvement  following  salt  was  perfectly 
definite.  Here  there  must  have  been  suffi- 
cient fluid  to  be  drawn  upon,  or  the  tumor  if 
present  was  of  such  small  size  that  the  dehy- 
dration of  brain  substance  was  elTective  in 
lowering  pressure.  In  the  fifth  case  operation 
following  salt  ingestion  disclosed  a  brain 
under  practically  normal  tension.  Clinical 
manifestations  of  pressure  indicated  that 
without  salt  a  tense  bulging  brain  would 
have  been  encountered.  The  lesion  here  must 
have  been  of  such  size  or  so  located  that  even 
in  the  absence  of  a  dilated  ventricle  there  was 
suflicient  fluid  absorption  to  produce  a  dimi- 
nution in  brain  bulk  and  pressure. 

In  the  last  four  cases  a  dilated  ventricle 
was  present.  Here  a  large  volume  of  fluid 
was  contained  within  the  cranium.  Although 
held  within  the  ventricular  system,  it  appar- 
ently was  available  for  absorption.  Striking 
objective  change  and  marked  symptomatic 
imjirovemcnt  attended  the  use  of  salt  in  all 
these  cases. 
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DISCUSSION 

This  procedure  has  a  definite  cHnical  use- 
fulness. The  results  to  be  expected  in  a  given 
case  are  determined  largely  by  the  pathologi- 
cal conditions  gi\ing  rise  to  the  increased  ten- 
sion. A  distinction  should  be  made  between 
fluid  tension  per  sc  and  increased  tension  re- 
sulting from  enlargement  of  brain  bulk. 
In  the  former  obstruction  to  fluid  absorption 
is  primary  and  is  the  essential  feature.  It 
is  best  illustrated  by  cases  of  internal  hydro- 
cephalus resulting  from  obstruction  of  the 
iter.  In  the  latter  an  increased  brain  bulk 
is  primary  and  is  the  essential  feature.  In 
both  cases  the  pressure  of  the  brain  against 
the  skull  diminishes  the  volume  of  the  sub- 
arachnoid spaces  and  obstruction  to  fluid 
absorption  through  the  arachnoid  vilh  proba- 
bly ensues.  From  the  standpoint  of  promot- 
ing fluid  absorption  from  these  obliterated 
spaces  little  is  to  be  expected  from  the  use 
of  salt  solutions.  The  presence  of  a  large 
amount  of  intraventricular  fluid  in  the  hydro- 
cephalus cases  makes  them  amenable  to  re- 
lief by  this  means,  for  the  fluid  can  be  ab- 
sorbed from  within  the  ventricles.  In  the 
cases  of  increased  tension  resulting  from  en- 
larged brain  bulk  it  would  appear  that  relief 
can  be  secured  only  when  the  fluid  spaces  are 
not  completely  obliterated  and  contain  an 
appreciable  amount  of  fluid  or  at  least  when 
the  limited  absorption  here  is  combined  with 
an  appreciable  dehydration  of  brain  sub- 
stance. In  the  cases  of  very  extensive  tumor 
growth,  "dry"  brains  with  flattened  convolu- 
tions and  obliterated  fluid  spaces,  the  peri- 
vasculars  and  other  fluid  containing  spaces 
of  the  brain  substance  are  probably  collapsed 
and  little  should  be  expected  from  dehydra- 
tion. 

Increased  pressure  associated  with  inflam- 
matory processes  in  the  meninges  may  repre- 
sent a  third  type  of  fluid  tension.  Here  the 
obstruction  is  near  the  arachnoid  villi  and 
is  due  to  the  inflammatory  reaction  about 
these  structures.  Weed  (8)  was  able  to  cause 
such  obstruction  experimentally  by  injecting 
carbon  granules  into  the  subarachnoid  spaces. 
Such  cases  appear  to  be  another  example  of 
fluid  tension  per  se.  In  cases  of  meningitis 
brain  oedema  doubtless  enters  into  the  mech- 


Fig.  1 1  ^at  If  1  tj .  Paliunl  in  Case  9  before  adminislration 
of  salt  solution. 

Fig.  12.  Same  patient  2  hours  following  the  intrave- 
nous injection  of  120  cubic  centimeters  of  15  per  cent 
sodium  chloride  solution. 

anism,  and  possibly  contributes  to  increased 
tension  by  obstruction  to  fluid  absorption 
through  the  arachnoid  villi  by  means  of  the 
pressure  of  the  brain  against  the  dura  just 
as  in  tumor  or  in  hydrocephalus.  We  have 
had  no  opportunity  to  study  such  cases  but 
conceivably  salt  solutions  would  be  effective 
for  even  though  the  fluid  spaces  should  be 
nearly  obliterated  dehydration  of  an  oedema- 
tous  brain  probably  would  be  extensive. 

The  procedure  has  been  employed  in  many 
cases  in  addition  to  those  presented.  In 
a  general  way  they  have  borne  out  the  above 
interpretation  of  the  parts  p  ayed  by  differ- 
ent pathological  arrangements.  Practically 
the  administration  of  large  doses  of  salt  has 
been  the  most  valuable  therapeutic  agent  so 
far  used  in  the  treatment  of  "pressure  head- 
aches." Their  action  in  the  cases  of  head- 
ache associated  with  internal  hydrocephalus 
has  been  very  striking.  Where  the  headache 
is  unassociated  with  this  condition  some  de- 
gree of  relief  usually  is  to  be  expected.  Where 
it  is  desirable  to  make  a  lumbar  puncture 
for  diagnostic  purposes  in  cases  with  in- 
creased tension  the  dangers  of  the  procedure 
can  be  obviated  in  certain  of  the  cases  by 
first  reducing  the  pressure  by  giving  a  hyper- 
tonic solution.  The  difficulties  in  anaesthesia 
so  often  met  with  in  cases  exhibiting  marked 
degrees  of  tension  can  in  part  be  overcome. 
This  has  been  observed  particularly  in  cere- 
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bellar  operations.  The  procedure  probably 
has  some  value  in  diminishing  tension  and 
aiding  exposure  at  operation.  By  this  means 
the  risks  of  opening  a  very  tight  dura  might 
be  avoided.  Where  a  decompression  pro- 
trusion exists  the  presence  or  absence  of  an 
internal  hydrocephalus  can  be  demonstrated. 
If  the  ventricles  are  greatly  dilated  the  pro- 
trusion will  practically  disappear  following 
a  large  dose  of  salt,  whereas  if  the  protrusion 
is  due  to  solid  tumor  growth  the  protrusion 
merely  becomes  softer  and  slightly  smaller. 
This  point  may  be  of  considerable  diagnostic 
value.  Possibly  certain  cases  might  be  tided 
over  periods  of  acute  pressure  though  our 
experiences  in  such  cases  so  far  have  not  been 
striking. 

We  have  reason  to  hope  that  the  adminis- 
tration of  salt,  through  relief  of  pressure, 
may  permit  more  exact  clinical  observations 
to  be  made;  as  for  example  with  the  perimeter. 
In  this  way  symptoms  of  a  localizing  value 
may  be  brought  to  light  which  under  the  con- 
ditions of  increased  tension  could  not  be 
elicited.  Increased  visual  acuity  and  widen- 
ing of  the  \'isual  fields  have  been  observed. 


1.  In  the  human  subject  intravenous  in- 
jection of  hypertonic  salt  solution  or  the  in- 
gestion of  salt  produces  a  fall  of  cerebrospinal 
fluid  pressure  and  a  diminution  of  brain  bulk. 

2.  In  conditions  of  pathologically  increased 
tension  the  response  is  conditioned  by  the 


details  of  the  pathological  alterations.  The 
determining  factors  appear  to  be  the  size  of 
the  lesion  which  increases  brain  bulk  and  the 
amount  of  fluid  available  for  absorption. 
The  induced  fall  of  pressure  is  in\-ersely  pro- 
portionate to  the  former  and  directly  propor- 
tionate to  the  latter. 

3.  A  distinction  is  made  between  increased 
intracranial  fluid  tension  per  se  and  increased 
intracranial  tension  which  is  due  to  enlarge- 
ment of  brain  bulk. 

4.  From  observations  of  cases  of  obstructed 
and  dilated  ventricles  an  intraventricular 
absorption  of  fluid  following  salt  ingestion 
seems  to  occur. 

5.  The  procedure  has  a  dehnite  field  of 
chnical  usefulness  in  cases  exhibiting  high 
grades  of  intracranial  pressure.  The  most 
striking  results  are  to  be  obtained  in  those 
cases  in  which  cerebrospinal  fluid  obstruction 
exists. 
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EARLY  SQUAMOUS-CELL  CARCINOMA  OF  THE   CERVIX 

Accidentally  Discovered  When  the  Body  of  the  Uterus  was  being  Curetted   for 

HiEMORRHAGE    CAUSED    BY   HYPERPLASIA    OF   THE    ENDOMETRIUM   AND   BY   A    SmALL 

Submucous  Myoma  ' 
By  THOMAS  S.  CULLEN,  M.B.,  F.A.C.S.,  B..u.timore 

From  the  Gynecological  Department  of  The  Johns  Hopkins  University  and  of  The  Johns  Hopkins  Hospital 


IN  December,  1918,  I  saw  a  patient  who 
had  been  suffering  from  very  long  and 
profuse  periods.  Examination  of  scrapings 
from  the  body  of  the  uterus  demonstrated  that 
the  excessive  flow  was  due  in  part  to  a  hj^ier- 
plasia  of  the  endometrium.  To  our  surprise 
there  was  also  a  very  early  squamous-cell 
carcinoma  of  the  cervix,  too  early  to  give 
clinical  manifestations.  Earh'  cell  changes 
are  always  interesting  and  this  case,  detected 
just  after  the  carcinoma  had  started,  is  well 
worth  describing  in  detail. 

Oil  .\pril  26,  1Q15,  I  saw  Miss  H.,  age  46,  in  con- 
sultation with  Dr.  Lewellys  F.  Barker.  The  patient 
had  commeneed  to  menstruate  at  14,  had  been 
irregular  at  the  beginning  and  when  the  first  period 
started  she  was  having  an  attack  of  scarlet  fever. 
The  periods  had  been  regular  for  15  years,  very 
free,  lasting  5  days  and  sometimes  6  or  7  days.  As 
a  rule  there  had  been  no  discharge  between  periods, 
but  5  years  before  I  saw  her  she  had  noted  a  slight 
brownish  or  bloody  discharge  between  periods  for  a 
time. 

From  the  history  we  learned  that  in  the  summer 
of  iqi3  some  small  polypi  were  removed. 

December  21,  loiS.  This  patient  came  to  see  me 
a  few  days  ago.  For  the  last  15  months  the  periods 
have  been  increasing  in  frequency,  have  been  irreg- 
ular, and  as  a  rule  there  has  been  an  interval  of 
from  2  to  10  days  between  them. 

On  examination  I  found  the  uterus  nearly  normal 
in  size.  There  was  a  slight  unevenness  on  the 
surface  of  the  fundus.  I  curetted  thoroughly  and 
on  examination  of  the  scrapings  (Gyn.-Path.  No. 
24.560),  found  definite  gland  hyperplasia  (Fig  i). 
In  one  corner  of  the  specimen  was  a  small  area  of 
typical  squamous-cell  carcinoma.  I  was  amazed  be- 
yond measure  at  finding  the  carcinoma  and  as  there 
was  only  one  small  piece  giving  any  evidence  of 
malignancy  I  thought  there  might  possibh'  have 
been  some  mistake.  Fortunately  this  was  the  only 
curetting  that  we  had  during  that  week,  conse- 
quently the  chance  of  error  was  absolutely  ruled 
out.  We  were  not  satisfied,  however,  and  curetted 
again  on  December  28,  iqi8.  The  second  scraping 
yielded  a  most  beautiful  example  of  early  prolifera- 
tion of  the  epithelium  associated  with  the  develop- 
ment of  a  squamous-cell  carcinoma.     In  fact,  it  is 


the  earliest  case  of  squamous-cell  carcinoma  of  the 
cervix  that  I  have  ever  seen.  The  bleeding  was  un- 
doubtedly due  to  the  hyperplasia  and  to  the  small 
submucous  myoma,  and  the  finding  of  the  carcino- 
ma was  one  of  those  fortunate  coincidences  that 
will  occasionally  occur  where  the  routine  micro- 
scopical examination  of  scrapings  is  undertaken. 

Operation,  January  3,  1910.  We  did  a  complete 
Wertheim  operation.  It  was  rather  difhcult  on 
account  of  the  depth  of  the  pelvis.  The  descending 
colon  had  grown  fast  to  the  broad  ligament;  this  was 
loosened.  We  then  opened  up  the  left  broad  liga- 
ment, tied  off  the  ovarian  vessels,  cut  the  bladder 
peritoneum  and  exposed  the  left  ureter.  The  same 
thing  was  done  on  the  right  side.  We  cut  the 
uterosacral  ligaments  on  both  sides  early  and  got 
very  good  exposure.  The  uterus  was  removed  with- 
out ditliculty.  Two  drains  were  laid  in  the  pelvis 
and  brought  out  through  the  vagina.  One  was  left 
in   the  abdominal   wall  down   to  the  muscle.     We 


Fig.  I.  Moderate  h>perplasia  ot  the  endometrium. 
(Gyn.-Path.  No.  24,560.)  The  mucosa  in  places  looks 
perfectly  normal.  .\t  other  points,  as  indicated  by  a,  the 
glands  are  much  larger  than  normal.  This  increase  in  size 
is  not  due  to  any  obstruction,  as  the  glands  are  not 
spherical.  The  stroma  in  some  places  is  rather  dense.  The 
picture  is  that  of  a  moderate  gland  hyperplasia — a  condition 
invariably  accompanied  by  ver>'  profuse  menstrual 
periods. 


'  Read  before  the  meeting  of  the  Texas  State  Section,  Clinical  Congress  of  .\it 


1  College  of  Surgeons,  Dallas,  January  8,  1921. 
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Fig.  2.  Thickened  squamous  epithelium  from  the  vaginal  portion  of  the  cervix.  (Gyn.-Path.  Xo.  24,560.)  At 
the  left  of  the  picture  the  squamous  epithelium  is  of  normal  thickness,  but  as  we  pass  to  the  right  it  gradually 
increases  in  thickness  and  at  the  extreme  right  is  fully  three  times  as  thick  as  normal.  That  this  appearance  is 
not  due  to  the  epithelium  being  cut  on  the  bevel  is  definitely  proved  by  the  picture  shown  in  Figure  3. 
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Fig.  3.  Proliferation  of  the  squamous  epithelium  in  an  early  squamous-cell  carcinoma  of  the  cervix.  (Gj-n.-Path. 
No.  24,560.)  The  epithelium  is  at  least  three  times  the  normal  thickness.  .Vt  <i  is  a  papilla.  This  is  fully 
twice  as  long  as  usual  and  is  evidently  pushing  outward,  as  is  clearly  indicated  by  the  sharp  line  of  differentiation 
between  its  surrounding  epithelium  and  that  in  the  neighborhood.  This  is  remarkablj-  well  shown  at  6.  This 
picture  clearly  indicates  how  the  finger-like  processes  so  frequently  noted  on  the  surfaces  of  squamous-cell  carcinoma 
of  the  cervix  develop. 


removed  the  appendi.x  which  was  tied  down  in  its 
middle  portion.  The  patient  stood  the  operation 
well,  but  made  a  slow  recovery  on  account  of  a 
marked  thyroid  condition. 

On  opening  the  uterus  (Fig.  14).  I  found  a  sub- 
mucous myoma  1.5  centimeters  long.  Near  the 
internal  os  was  a  small  papillary  growth  0  milli- 
meters long,  3  millimeters  broad. 

In  1900  I  described  two  cases  of  hyper- 
plasia of  the  endometrium.'    At  that  time  wc 

'Thomas  S.  Cullcn.  Cancer  of  the  Uterus,  1900  .p.  .170. 


had  not  given  this  detinite  ])athologicai 
lesion  a  name.  It  was  referred  to  in  detail  in 
my  AdcHomyoma  of  the  Uterus'-  in  190S. 
Since  then  we  have  observed  many  cases 
and  the  subject  has  been  fully  considered  by 
Dr.  Emil  Xovak-^  and  others. 

Although  hyperjilasia  may  occur  in  girls 
in  their  teens  it  is  usually  noticed  during  the 

n'homas  S.  CuHcn.    Adeni 
'Emil  Novak.     Hyperpla 
1017,  Ixxv,  qq6. 
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Fig.  4  Proliferation  of  the  surface  epithelium  in  a  case  of  very  early  squamous-cell  carcinoma  of  the  cervix. 
(Gyn.-Path.  No.  24,560.)  Nearly  the  entire  tissue  consists  of  normal  cervical  mucosa  with  its  characteristic  high 
cylindrical  epithelium.  At  a  is  a  proliferation  of  epithelial  cells  looking  like  squamous  epithelium.  From  the  location 
one  would  naturall>-  infer  that  it  was  the  cylindrical  epithelium  which  had  proliferated,  but  we  all  know  that 
as  a  rule,  where  cylindrical  epithelium  proliferates,  new  glands  are  formed.  F'rom  our  histological  studies  we  know 
that  squamous  epithelium  at  times  extends  far  up  into  the  cervical  canal  and  in  such  cases  'the  glands  must  of  neces- 
sity open  directly  onto  squamous  epithelium.  Whatever  the  exjilanation  may  be,  we  have  in  this  picture  a  prolifera- 
tion of  epithelium  with  the  formation  of  a  solid  mass  of  epithelial  cells.  For  other  views  of  this  mass  of  epithelial 
cells,  see  Figures.  5  and  6  at  n. 


Fig  5.  Localized  proliferation  of  epithelium  in  a  very  early  squamous-cell  carcinomn  oi  liic  cervix.  (Gyn.-Path. 
No.  24,560.)  At  a  is  the  localized  outgrowth  of  what  appears  to  be  squamous  epithelium.  See  also  Figures  4  and 
6  at  a. 


childbearing  period.      The   most   prominent 
symptom  is  an  excessive  menstrual  flow. 

The  very  free  flow  in  the  case  under  dis- 
cussion was  due  in  part  to  the  moderate  de- 
gree of  hj'perplasia  noted  in  Figure  i,  in  part 


was  no  intermenstrual  discharge,  when  she 
came  under  my  care. 

When  we  turn  to  the  carcinoma  of  the  cer- 
\'ix  we  find  that  the  squamous  epithelium 
which  at  some  points  is  perfectly  normal, 


to  the  submucous  myoma  (Fig.  14).     There     gradually  increases  in  amount  until  it  is  three 
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Kg.  6.  Localized  outgrowth  of  cervical  surface  eiiithelium  in  a  case  i)f  i-arly  squaniDus-ccll  carcinoma  of  the 
cervix.  (Gyn.-Path.  No.  24,560.)  .\t  a  is  a  localized  proliferation  of  epitheliurii  resembling  that  of  the  squamous- 
cell  type.    See  also  Figures  4  and  5  at  a. 


Fig.  7.  The  formation  of  an  epithelial  pearl  in  a  case  of 
very  early  squamous-cell  carcinoma  of  the  cervix.  (Gyn.- 
Path.  No.  24,560.)  The  squamous  epithelium  apart  from 
its  thickness  is  little  altered.  At  a  is  a  very  young  epithelial 
pearl.  In  the  area  b  the  epithelium  is  a  little  irregular  and 
wavy.  I  have  never  seen  an  epithelial  pearl  in  the  squa- 
mous epithelium  of  the  cervix  except  where  cancer  existed. 
Horny  ei)ithclium  is  now  and  then  noted  where  prolapsus 
is  present.  In  such  cases  the  exposed  cervix  is  naturally 
subjected  to  considerable  irritation.  Our  patient  was  an 
unmarried  woman.  The  cervix  was  in  its  normal  position, 
and  there  was  no  evidence  of  any  inflammatory  reaction. 
Not  a  single  polymori)honuclear  leucocyte  is  to  be  seen 
in  the  field. 

or  four  times  as  thick,  as  usual  (Figs.  2  and  3). 
At  other  points  the  epithelial  cells  bear  a 
rather  confused  relationship  to  one  another; 
in  other  words,  they  present  a  rather  jumbled- 
up  appearance  instead  of  preserving  their 
usual  orderly  arrangement.     (Fig.  7,  b.)    At 


Fig.  10.  Young  linger-like  processes  in  an  early  squa- 
mous-cell carcinoma  of  the  cervix.  (G\-n.-Path.  No.  24,560.) 
a.  b,  and  c  are  early  finger-like  processes.  Each  is  covered 
by  several  layers  of  dccjily  staining  squamous  epithelium. 
At  d  some  of  the  epithelial  nuclei  are  large,  slain  intensely, 
and  at  once  indicate  malignancy.  For  other  finger-like 
processes  see  Figures  S  and  o- 

one  point  we  fmind  a  typical  epithelial  pearl 
(Fig.  7,(7)._ 

The  cylindrical  epithelium  of  the  cervix 
presented  the  usual  appearance,  but  at 
several  points  on  the  surface  there  were  well 
defined  aggregations  of  cells  (Figs.  4,  5,  and 
6).  These  cells  looked  like  masses  of  squa- 
mous epithelium.  Their  e.xact  origin  is  rather 
difTicult  to  explain  but  we  know  that  in  some 
cases  the  squamous  epithelium  extends  up 
the  cervical  canal  as  far  as  the  internal  os. 
In    such    cases    the    cer\ical    glands    open 
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I'ig.  S.  Young  liager-like  processes  in  a  very  early  squamous-cell  carcinoma  of  the  cervix.  (Gyn.-Path.  Xo. 
24,560.)  a,  b,  and  c  are  finger-like  processes  of  stroma  covered  over  by  several  layers  of  altered  squamous  epithe- 
lial cells.  The  epithelial  cells  are  more  closely  packed  together  than  normal,  and  their  nuclei  stain  deeply  instead 
of  being  vesicular.  At  d  are  a  few  vacuoles  in  the  epithelial  layer.  At  e  the  nuclei  of  some  of  the  epithelial  ceUs  are 
larger  than  those  of  the  surrounding  ones.  At  /  is  what  appears  to  be  the  normal  cylindrical  epithelium  of  the 
cervix.     For  other  finger-like  processes  see  Figures  g  and  10. 


Fig.  9.  Finger-like  processes  in  an  early  squamous-cell  carcinoma  of  the  cervix.  (Gyn.-Path.  No. 24, 560.)  a,  b, 
and  c  are  early  finger-like  processes  covered  over  by  altered  squamous  epithelium.  At  d  is  a  cell  nest  and  in  the 
center  of  this  is  at  least  one  large  deeply  staining  nucleus,  e.    For  other  finger-like  processes  see  Figures  8  and  10. 
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1  ig.  ii.  A  cell  nusl  in  a  very  early  squamuus-ccll  car- 
cinoma of  the  cervix.  (Gyn.-Path.  No.  24,560.)  Some  of 
the  nuclei  of  the  epithelial  cells  composing  this  nest  are, 
as  indicated  by  a,  much  larger  than  others  and  at  once  sug- 
gest the  possibility  of  malignancy.  For  other  nests  see 
Figures  12  and  13. 
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1  i^.  ij.  A  juipiciuus  cell  iic-l  from  a  case  of  early 
squamous-cell  carcinoma  of  the  cer\d.x.  (G>-n.-Path.  No. 
24,560.)  The  cell  nuclei  stain  darkly  instead  of  being 
vesicular.  Several  of  the  nuclei  are  large  and  at  once 
suggest  malignancy.  Those  indicated  by  a  are  especially 
large.  For  other  high  power  pictures  see  Figures  1 1  and  13. 


Fig.  13.  Early  cell  changes  in  a  squamous-cell  carcinoma  of  the  cervi.\.  (Gyn.-Path.  No.  24,560.)  Many  of  the 
epithelial  nuclei  stain  deeply.  Those  indicated  by  a  are  very  large  and  suggest  an  active  process.  This  picture 
squamous  and  cylindrical  epithelium  meet,  as  at  6  we  find  definite  cylindrical  cervical 


is  evidently  taken  just  where  squan -., 

epithelium.    For  other  cell  changes  see  Figures  11  and  12. 
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Fig.  14.  Early  squamous-cell  carcinoma  of  the  uterus.  (Gyn.-Path.  No.  24,587.)  Tiiis  ii  merely  a  rough  sketch. 
The  body  of  the  uterus  is  a  little  larger  than  normal.  Projecting  into  the  cavity  is  a  pedunculated  submucous 
myoma.  At  a  is  all  that  remains  of  the  small  carcinoma  that  evidently  started  near  the  internal  os.  The  length  of 
the  papillary  process  is  indicated  by  the  small  sketch  to  the  right.  The  remainder  of  the  growth  was  brought 
away  with  the  curette.  The  small  myoma  partially  covered  the  papillary  growth.  It  has  been  raised  up  as  in- 
dicated bv  the  arrow. 


directly  into  a  cavity  lined  with  squamous 
epithelium. 

From  this  case  we  learn  much  about  the 
way  in  which  the  finger-like  processes  of 
squamous-cell  carcinoma  develop.  The  earli- 
est stage  is  particularly  well  shown  in  Figure  3. 
Here  a  papilla  has  become  fully  twice  as  long 
as  normal;  that  it  is  growing  is  clearly  indi- 
cated by  the  line  of  demarcation  h,  between 
its  surrounding  epithelial  cells  and  those  of 
the  adjoining  epithelium.  This  finger-like 
process  is  already  fairly  well  differentiated. 

Most  of  the  well-defined  finger-like  processes 
in  this  case  are  broad,  have  a  well  organized 
stroma  and  are  covered  over  with  squamous 
epithelium.  This  epithelium  is  se\'eral  layers 
in  thickness,  stains  very  deeply  and  is  marked- 
ly different  from  normal  epithelium.      Such 


finger-like  processes  are  shown  in  Figures  8, 
9.  and  10. 

Nests  of  altered  epithelial  cells  are  found 
scattered  throughout  the  stroma  in  Figures  9, 
II,  and  12.  With  the  low  power,  large, 
deeply  staining  epithelial  nuclei  are  seen  in 
Figure  8  at  e.  Figure  g  at  c  and  in  Figure  10 
at  d.  With  the  high  power  the  variation  in  the 
sizes  of  the  epithehal  nuclei  is  well  shown  in 
Figures   11,   12,  and   13. 

The  gross  specimen  is  seen  in  Figure  14.  In 
the  cavity  of  the  uterus  is  a  small  submucous 
myoma  and  the  only  remnant  of  the  early 
squamous-cell  carcinoma  that  evidently  de- 
veloped near  the  internal  os  is  the  small  blunt 
papillary  mass  just  above  the  internal  os. 

Some  of  the  more  skeptical  might  say  that 
these  findings,  although  suspicious,  are  not 
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Fig.  15.  Squamous-cell  carcinoma  of  the  cervix.  (Gyn,- 
Patli.  No.  24,560.)  The  picture  is  tlial  of  a  tyi)ical 
squamous-cell  carcinoma  of  the  cervix.  Characteristic  cell 
nests  are  to  be  seen  at  the  points  indicated  by  a.  In  some 
of  the  nests  the  cell  nuclei  are  uniform  in  size,  in  others 
they  vary  much  in  diameter.  At  b  are  several  large  deeply 
staining  nuclei.  This  is  the  cervical  tissue  that  was  brought 
away  when  the  patient  was  being  curetted  for  h>-j3erpla=ia 
of  the  endometrium.  The  suspicious  i^icturcs  noted  in 
Figures  2,  3,  4,  5,  6,  7,  8,  9,  10,  11,  12.  and  13  were  ot> 
taincd  from  cervical  material  removed  at  the  second 
curettage. 

conclusive  of  malignancy.     My  reply  would 
be  that  we  have  never  seen  an  epithelial  pearl 


in  the  squamous  epithelium  of  the  cervix  ex- 
cept in  cases  of  squamous-cell  carcinoma  of 
this  region,  and  further  that  we  have  never 
>een  finger-like  processes  similar  to  those 
here  shown  except  where  squamous-cell  car- 
,1  cinoma  of  the  cervix  existed.  In  this  case, 
however,  there  is  absolutely  no  room  for  doubt, 
as  Figure  15  shows  the  most  typical  squa- 
mous-cell carcinoma  that  we  could  wish  for. 
The  arrangement  of  the  cell  nests  and  the  in- 
dividual cell  changes  are  characteristic 
,/  From  the  location  of  the  carcinoma  near  the 
internal  os  it  is  probable  that  it  would  have 
advanced  far  before  being  detected,  had  it 
not  been  for  the  fortunate  coexistence  of  the 
hyperplasia  and  the  small  submucous  myoma. 
Such  early  cases  teach  us  more  than  dozens 
of  late  ones,  where  the  early  changes  are  lost 
or  destroyed  in  the  widespread  growth.  It  is 
to  the  early  diagnosis  of  carcinoma  of  the 
cervix  that  we  must  look  for  future  success. 

There  is  no  evidence  of  a  return  of  the  car- 
cinoma in  this  case,  and  we  are  confident  that 
the  patient  will  have  no  further  trouble  from 
it. 

I  cannot  let  the  opportunity  pass  without 
expressing  my  sincere  appreciation  of  the 
excellent  photomicrographs  furnished  to  us 
by  Mr.  Herman  Schapiro. 
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RARE  TUMORS  OF  THE  CERVIX  OF  THE  UTERUS  OF  INFLAMMATORY 
ORIGIN— CONDYLOMA  AND  GRANULOMA' 

By  LAWRENCE  R.  WHARTON.  M.D.,  Baltimore 
Resident  Gynecologist.  The  Johns  Hopkins  Hospital 


CONDYLOMA    OF    THE    CERVIX 

CONDYLOMA  of  the  cervix  is  one 
of  the  rarest  of  gynecological  dis- 
orders. The  infrequency  with  which 
this  condition  occurs  is  indicated  by  the  fact 
that  in  the  past  30  years  we  have  seen  only 
three  cases  of  this  disease  in  the  Johns  Hop- 
kins Hospital.  The  attention  of  the  author 
was  drawn  to  this  subject  by  the  fact  that 
there  recently  came  under  his  care  a  patient 
with  this  unusual  condition  and  also  by  the 
fact  that  few  of  the  visiting  staff  and  none  of 
the  house  men  had  ever  seen  a  similar  lesion 
before. 

Its  rarity  is  further  reflected  in  that  the 
literature  for  the  past  20  years  seems  to  con- 
tain no  reports  of  any  definite  cases  of  gonor- 
rh^l  cervical  condyloma  and  records  less 
than  a  dozen  cases  of  condyloma  of  all  other 
types.  In  iqoo  Cullen  (2)  reported  in  detail  a 
case  of  condyloma  of  the  cervix  due  to  tuber- 
culosis (Gyn.  No.  6564)  in  connection  with 
the  differential  diagnosis  of  carcinoma  of 
the  cervix.  In  1907  Maley  (3)  gave  a  report  of 
a  similar  case  and  was  able  to  find  only  nine 
others  of  this  type  in  the  literature.  He  did 
not  mention  condyloma  or  papilloma  of  the 
cervix  associated  with  gonorrhoea  or  any  other 
condition.  Kelly  and  Noble  (4)  state  that  con- 
dyloma acuminata  may  occur  on  the  cervix 
but  do  not  describe  the  lesion.  They  further 
state  that  tuberculosis  of  the  cervix  may 
assume  the  form  of  a  ''hyperplastic  vege- 
tative outgrowth  which  resembles  a  venereal 
wart  or  an  early  papillary  carcinoma." 
Winter  and  Ruge  (5)  give  an  extremely  brief 
discussion  of  acuminate  condylomata  in 
discussing  the  differential  diagnosis  of  cer- 
vical tumors.  Norris  (6)  states  that  cervical 
condylomata  are  extremely  rare,  are  liable 
to  occur  during  pregnancy,'  may  vary  in 
shape,   are  often  pedunculated  and  usually 

'  Cullen  tells  me  he  saw  a  case  in  which  there  were  three  or  four  small 
condylomata  on  the  posterior  lip  of  the  cer\'ix,  associated  with  early 
pregnancy. 


are  secondary  to  gonorrhoeal  cervicitis.  One 
would  hardly  expect,  however,  in  textbooks 
which  cover  the  whole  field  of  gynecology 
to  find  lengthy  treatises  on  lesions  which  are 
as  unusual  as  this.  It  rather  falls  within 
the  province  of  special  articles  to  record  these 
rarities,  and  for  this  reason,  it  has  seemed 
to  us  worth  while  to  report  the  cases  which 
have  come  under  our  observation. 

Condylomata  are  classed  as  typical  lepid- 
ic  growths,  coming  under  the  group  of  papil- 
lomata.  Adami  (7)  describes  them  as  "out- 
growths from  surfaces  presenting  a  covering 
layer  of  epithelium,  whether  squamous  or 
columnar,  having  a  more  or  less  pronounced 
connective-tissue  core  to  each  individual 
process."  Such  tumors  are  common  on  the 
external  genitalia,  the  perineum,  or  around  the 
rectum,  particularly  in  association  with  gon- 
orrhoea or  syphilis.  Patients  with  such  lesions 
almost  always  give  the  history  of  having  had 
a  profuse  and  irritating  vaginal  discharge. 
Such  tumors  are  altogether  benign,  and  if 
seen  early  will  usually  clear  up  entirely  if 
the  source  of  the  irritation  is  removed.  Ap- 
pearing at  first  as  small,  isolated  papules  or 
papillomata  on  the  external  genitalia  or  the 
perineum,  they  often  attain  large  size,  coa- 
lesce and  eventually  form  a  large  cauliflower 
growth  entirely  covering  the  labia,  surround- 
ing the  urethra,  breaking  down  in  places  to 
form  excavated  ulcers, — in  all  forming  an 
extremely  repulsive  and  yet  serious  therapeu- 
tic problem.  This  type  of  lesion  is  so  com- 
mon that  every  gynecologist  is  acquainted 
with  its  characteristics. 

The  cervical  type  of  condyloma  is  as  rare 
as  the  vulval  tj-pe  is  common.  When  com- 
pared in  frequency  with  epithelioma  of  the 
cervix,  it  occurs  in  the  ratio  of  less  than  one 
to  three  hundred,  for,  during  the  period  in 
which  we  have  observed  three  cases  of  cer- 
vical condyloma,  we  have  treated  in  the  hos- 
pital  about  seven  hundred   cases   of   carcin- 
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oma  of  the  cervix  and  have  observed  many 
others  too  far  advanced  for  any  form  of  cura- 
tive therapy.  Because  of  its  extreme  rarity, 
it  has  drawn  scant  attention  in  the  litera- 
ture and  we  are,  therefore,  compelled  to 
turn  in  the  main  to  our  own  material  for  a  de- 
scription of  the  lesion. 

Etiology.  Of  our  three  cases,  two  were 
gonorrhoeal  and  one  was  tuberculous.  In  one 
case  (Gyn.  No.  9454)  the  lesion  was  of  the 
classic  textbook  type,  there  being  a  single 
pedunculated  condyloma  situated  on  the 
posterior  lip  of  the  cervix,  accompanied  by 
a  cauliflower-like  mass  of  condylomata  acu- 
minata which  covered  the  external  genitalia 
and  perineum.  The  second  gonorrhoeal 
case  (Gyn.  No.  25625)  presented  the  char- 
acteristic history  with  the  typical  pelvic 
lesions  of  an  old  Neisser  infection  of  long 
duration.  The  patient  was  a  negress,  25 
years  old,  who  had  been  sterile  since  a  preg- 
nancy which  had  occurred  at  the  age  of  15. 
At  the  time  of  her  admission  to  the  hospital 
in  January,  1920,  she  had  a  tubo-ovarian 
abscess,  chronic  salpingitis,  encysted  pelvic 
peritonitis  and  a  massive  granulomatous 
growth  on  the  cerv-ix.  In  our  case  of  tuber- 
culous condyloma,  the  diagnosis  was  estab- 
lished by  the  pathological  examination  of  the 
tissue  removed  at  operation.  Syphilis  seemed 
to  play  no  part  in  these  cases,  as  neither  the 
history  nor  the  clinical  findings  indicated  the 
presence  of  this  disease  in  any  of  these  pa- 
tients. Two  of  these  patients  were  observed 
before  the  days  of  the  Wassermann  reaction ; 
the  third  (Gyn.  No.  25625)  gave  a  negative 
result  in  the  blood  on  two  .separate  examina- 
tions. In  one  of  our  three  cases,  the  condy- 
lomata developed  very  soon  after  a  pregnancy. 
It  has  alwaj's  been  stated  that  gonorrhoeal 
condylomata  arc  particularly  liable  to  be 
associated  with  or  follow  pregnancies.  In 
our  experience,  then,  it  seems  that  gonorrhoea 
and  tuberculosis  are  the  etiological  factors 
in    the    production    of    cervical    condyloma. 

Pathology.  Condylomata  are  benign,  in- 
flammatory tumors,  consisting  of  papillary 
growths  of  which  the  essential  constituents 
are  a  connective-tissue  core  covered  by  the 
same  type  of  cpitiielium  which  is  jiresont  on 
the  surface  from  which  they  spring.    Both  the 


connective  tissue  and  the  epithelial  elements 
in  condylomata  may  undergo  secondary 
changes  due  to  trauma,  infection,  or  any  such 
factors.  Malignant  transformations  have 
never  been  observed  by  us.  Cervical  con- 
dylomata are  covered  either  b\'  squamous  or 
cylindrical  epithelium,  depending  upon  the 
portion  of  the  cervLx  from  which  they  arise. 
There  being  no  horny  layer  in  normal  cer- 
\'ical  epithelium,  one  would  not  expect  to 
find  that  layer  present  in  cervical  condylo- 
mata under  ordinary  conditions. 

Because  of  the  scarcity  of  material,  it  is  im- 
possible to  generalize  too  broadly  on  the 
patholog\\  Furthermore,  since  each  of  our 
cases  presented  a  different  picture  both  in 
the  gross  and  microscopic  characteristics, 
we  shall  be  compelled  to  consider  each  t\-pe 
individually.  Of  our  two  cases  of  gonor- 
rhoeal condyloma,  one  was  a  solitary  pedun- 
culated papilloma  consisting  of  a  core  of 
loose  fibrous  tissue  covered  by  normal  intact 
squamous  cervical  epithelium.  There  was  a 
very  mild  grade  of  chronic  inflammatory  re- 
action in  the  connective  tissue  of  the  growth. 
In  the  other  instance,  as  is  shown  in  the 
accompanying  drawing  (Fig.  i),  almost  the 
entire  cervix  was  replaced  by  a  cluster  of 
blunt  papillomata  each  about  4  to  6  milli- 
meters in  diameter  and  varying  in  height  from 
I  to  1.5  centimeters.  These  individual  pro- 
cesses were  rounded,  purplish-red,  not  ulcer- 
ated, very  soft,  ofTering  almost  no  resistance 
to  the  examining  finger,  lying  closely  crowded 
together  over  the  vaginal  portion  of  the  cervix, 
forming  a  striking  contrast  with  the  narrow 
strij)  of  white,  squamous  epithelium  which 
covered  the  unaft'ected  area  on  the  posterior 
lip  of  the  cervix.  The  cervical  canal  itself 
was  not  involved  in  these  growths.  These 
papillomata  were  extremely  superficial,  the 
firm  tissue  of  the  cervix  being  felt  ver},-  clearly 
through  the  soft  mass.  The  body  of  the  cer- 
vix itself  was  quite  normal  except  for  a  low 
grade  inflammatory  reaction  and  a  rather 
marked  hypertrophy. 

When  viewed  under  the  microscope  (Fig. 
2),  it  is  seen  that  these  granulomatous  tufts 
were  entirely  devoid  of  true  epithelium, 
'ilie  squamous  epithelium  of  the  cervix  came 
to  a  sharp  and  nomial  tenninatit)n  just  at  the 
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border  of  the  inflammatory  mass  and  there 
was  no  trace  of  any  epithelium  over  the 
papillomata.  They  were  covered,  however, 
by  a  delicate  layer  of  fibrin  and  coagulated 
exudate  such  as  would  be  found  in  a  true 
erosion  of  the  cervix.  The  stroma  of  these 
tufts  presented  a  most  acute  grade  of  inflam- 
matory reaction  and  throughout  it  were  scat- 
tered numerous  cervical  glands  with  their  high 
cylindrical  epithelium.  In  this  case,  as  No- 
vak suggests,  it  may  be  that  these  gran- 
ulomatous tufts  represented  the  late  stage  of 
a  true  cervical  erosion  with  unusual  inflam- 
matory proliferation.  Whatever  may  have 
been  the  mode  of  development  of  these 
growths,  both  in  the  gross  and  microscopic 
examination,  they  presented  an  extremely 
unusual  and  almost  unique  picture.  As  in 
Maley's  case  of  tuberculous  condyloma  and 
in  this  case  of  gonorrhoeal  granuloma,  the 
outgrowth  probably  had  its  origin  in  the  area 
of  the  cervix  that  was  covered  by  cylindrical 
epithelium,  and  as  these  masses  grew  the 
squamous  epithelium  of  the  cervix  seemed  to 
recede  before  their  advance. 

The  character  of  the  stroma  of  the  gonor- 
rhoeal condylomata  varies  with  the  grade  of 
inflammatory  reaction  present.  In  the  typical 
picture  there  is  a  fibrous  core  which  is  con- 
tinuous with  the  underlying  connective  tissue 
and  which  weaves  its  way  up  into  the  various 
condylomatous  tufts.  This  was  the  type  of 
stroma  in  one  of  our  cases  (Gyn.  Xo.  9454). 
In  this  instance  the  inflammatory  reaction 
was  of  a  very  low  grade.  In  the  other  case 
(Gyn.  X^o.  25625)  there  was  a  very  acute  in- 
flammatory reaction.  The  granulomatous 
tufts  consisted  of  almost  nothing  but  acute 
inflammatory  tissue,  packed  with  leucocytes, 
markedly  vascular,  with  almost  no  evidence 
of  organization  (Fig.  2).  Throughout  the 
inflammatory  tissue  underlying  these  papillo- 
mata were  scattered  normal  cervical  glands. 
There  was  also  a  marked  endocervicitis.  The 
severe  grade  of  inflammatory  reaction  pres- 
ent is  shown  clearly  in  the  accompanying 
drawing. 

Tuberculous  condyloma  of  the  cervix  has 
been  studied  especially  by  Kaufman  and 
Maley.  According  to  Kaufman,  tuberculo- 
sis of  the  cervLx  may  take  three  forms:   mili- 


Fig.  I.  Condyloma  of  the  cervix,  fjonorrhoeal.  Gyn. 
No.  25625.  Gyn.  Path.  No.  25662.  The  raised,  soft,  papu- 
lar growth  on  the  hx-pertrophied  cervix  is  clearly  shown. 
There  is  a  small  cluster  on  the  right  vaginal  margin  where 
the  growth  has  extended  beyond  the  cervix.  The  small 
fibromata  on  the  labium  majus  to  the  right  of  the  urethra 
have  no  connection  with  the  condyloma.  .\t  first  glance 
one  might  call  this  cervical  tumor  a  papillary  carcinoma. 


ary,  ulcerative,  or  papillary.  j\Ialey  states 
that  the  papillary  or  condylomatous  type  is 
by  far  the  rarest  of  these.  He  was  able  to 
find  only  nine  cases  that  had  been  reported 
in  the  literature  before  1907.  Fortunately, 
in  reporting  his  own  case,  he  made  a  careful 
pathological  study,  the  records  of  which  agree 
with  ours  in  all  important  considerations. 

In  the  gross,  tuberculous  condyloma  is 
usually  accompanied  by  marked  hypertrophy 
of  the  cervix.  In  Maley's  case  the  virginal 
cervix  was  "as  large  as  a  small  apple." 
In  our  case,  the  cer\ax  and  its  papillomata 
filled  the  upper  third  of  the  vagina.  The  gross 
characteristics  of  such  a  tumor  are  rather 
unusual  on  palpation.  One  feels  a  large, 
soft,  smoothly  lobulated  mass  which  seems 
to  replace  the  cervix  completely.     It  is  not 
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Fig.  2.  Condyloma  of  the  cervix,  gonorrhccal.  (lyn.  NO.  25625.  Gyn.  Path, 
No.  25662.  This  ilUistration  gives  the  microscopic  picture  of  a  section  of  the 
tumor  shown  in  Figure  i.  The  field  shows  the  border  of  one  of  the  condylomata. 
The  normal  squamous  epithelium  of  the  cervix  is  seen  to  disappear  gradually,  being 
undermined  by  the  inflammatory  mass  which  consists  of  dilated  blood  vessels, 
leucocytes  of  both  mononuclear  and  poh'morphonuclcar  ty])es,  and  fibroblasts. 
The  epithelium  over  the  condyloma  has  disappeared.  There  are  no  glands  in  this 
field  but  in  other  condylomatous  tufts  immediately  adjacent  are  numerous  cervical 
glands  which  show  no  significant  pathological  alterations.  It  is  a  benign  intlam- 
matorv  tumor. 


very  tender,  might  bleed  slightly  on  manii)u- 
lation,  but  the  superficial  growth  is  not  friable 
and  does  not  break  olT  or  give  way  under  pres- 
sure as  does  carcinoma.  The  base  of  the 
growth  does  not  present  the  firmness  which  is 
characteristic  of  carcinoma.  It  feels  more 
like  a  sarcoma, — in  fact,  this  was  the  diag- 
nosis which  Maley  made  in  his  case. 

When  viewed  with  the  speculum  the  cer- 
vix is  obliterated  by  lobulated  masses  which 
"look  like  e.xubercnt  granulation  tissue,  fill- 
ing a  cavity  left  by  an  operation"  (Fig.  .5). 
Occasionally  clear  cysts  (dilated  cervical 
glands)  can  be  seen  in  these  masses.  If  t)ne 
attcmj)ts  to  curette  away  this  mass,  he  is  im- 
mediately convinced  that  he  is  probably  not 
dealing  with  carcinoma  because  the  tissue  will 
not  break  otT,  there  is  no  necrotic  surface, 
and  the  curette  hangs  in  tags  of  tough  granu- 
lations. 

On  microscopic  examination  in  Maley's 
case,  these  lobulated  masses  were  covered 
by  intact  cylindrical  epithelium.  The  pa- 
thology of  our  case  was  studied  carefully  by 


("ullen.  wlu)  reported  it  in  detail  in  his  book 
oil  Cancer  of  the  Uterus.  The  poly})i  were 
covered  by  many  layers  of  sc^uamous  ejii- 
thelium  which  was  normal  except  for  a  slight 
leucocytic  intiltration.  The  ducts  of  the  cer- 
vical glands  coursed  down  through  a  ma.ss  of 
tuberculous  granulation  tissue  which  was 
about  1.5  centimeter  in  thickness.  The  glands 
were  normal.  The  inflammatory  reaction 
was  sharply  marked  otT  at  the  base  of  the 
granuloma. 

It  usually  surprises  the  operator  to  dis- 
cover how  superficial  these  tuberculous  con- 
dylomata are.  Maley  expected  to  find  a 
sarcoma  and  did  a  panhysterectomy  only 
to  discover  that  the  cervical  growth  was  but  1 
centimeter  in  depth.  In  our  case  (Gyn.  No. 
6564)  the  operator  thought  it  would  be  neces- 
sary to  perform  a  vaginal  panhysterectomy, 
but  on  closer  inspection  found  that  the  entire 
growth  could  be  renn)\ed  by  a  low  amjiuta- 
tion  of  the  cervix. 

Eiulomelritis  and  coiulylonni.  I'ntil  recent 
vears   the   term   endometritis   has   been   used 
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to  cover  a  multitude  of  gynecological  com- 
plaints without  any  reference  to  its  exact 
significance.  We  are  using  the  word  here 
in  its  accurate  and  pathological  sense,  mean- 
ing a  true  inflammatory  lesion  of  the  endo- 
metrium. When  given  this  definition,  en- 
dometritis at  once  becomes  a  much  less  com- 
mon clinical  entity  than  it  was  formerly  sup- 
posed to  be.  These  cases  of  gonorrhoea  1 
condyloma  and  granuloma  demonstrate  how 
resistant  the  endometrium  of  the  non-preg- 
nant uterus  is  to  gonorrha-al  infection. 
.Although  this  fact  has  been  known  for  years, 
it  has  not  yet  been  appreciated  by  the  medi- 
cal profession.  One  has  but  to  read  over  the 
current  literature,  the  questions  asked  in 
State  Board  examinations  or  engage  in  con- 
versation with  the  average  practitioner  to  be 
assured  of  the  fact  that  endometritis  is  still 
supposed  to  be  one  of  the  commonest  of 
g\-necological  diseases  and  that  curettage  of 
the  uterus  is  and  always  has  been  the  panacea 
for  all  pelvic  diseases.  In  1898,  CuUen 
reported  before  the  Medical  and  Chirugical 
Faculty  of  Maryland  that,  in  the  examination 
of  the  tissue  removed  in  eighteen  hundred 
consecutive  gynecological  operations  in  the 
Johns  Hopkins  Hospital,  he  had  observed  real 
endometritis  only  forty-nine  times.  This 
series  included  all  the  hysterectomies  and 
curettages,  irrespective  of  the  operative 
indication.  He  was  one  of  the  first  to  draw 
attention  to  the  loose  use  of  the  word  endo- 
metritis. This  observation  was  later  reported 
in  the  Maryland  Medical  Journal.  It  is  with 
jileasure  that  we  read  such  articles  as  those 
i)y  Curtis (i)  and  Bovee  (8)  who  in  the  last  few 
months  have  again  presented  evidence  in 
support  of  the  opinion  that  endometritis 
is  not  commonly  found  in  connection  with 
gonorrhoea  and  that  curettage  of  the  uterus 
should  be  performed  only  with  the  strict- 
est asepsis  and  under  the  most  clear-cut 
indication. 

In  the  Hght  of  modern  conceptions  as  to  the 
method  of  progress  of  a  gonorrhceal  infection 
in  the  female  pelvic  organs,  it  is  hard  to  con- 
ceive how  conditions  could  be  more  ideally 
suited  for  the  development  of  endometritis 
than  in  the  presence  of  endocervicitis  and 
condyloma    of    the    cervi.x,    especially    when 


I'ig.  3.  Tuberculous  condyloma  of  the  cervix.  Gyn. 
No.  6554.  Gyn.  Path.  No.  2805.  The  illustration  shows 
the  lobulated,  exuberant  growth  with  the  massive  hy- 
pertrophy of  the  cervix.  It  has  not  invaded  the  vaginal 
mucosa,  but  has  wholly  replaced  the  superficial  portion 
of  the  cervix.  Both  on  palpation  and  visual  examination, 
this  tumor  would  be  dilhcull  to  differentiate  from  carci- 
noma of  the  cervix. 

these  lesions  are  accompanied  by  bilateral 
pyosalpinx.  In  our  two  cases  of  gonorrhceal 
condyloma  of  the  cervix,  however,  we  found 
neither  clinical  nor  pathological  evidence  of 
endometritis.  In  one  instance  the  infection 
had  caused  gross  lesions  in  the  cervix,  both 
fallopian  tubes  and  ovaries,  and  yet  the  en- 
dometrium was  unaffected.  Although  this 
patient  had  a  bilateral  tubo-ovarian  ab- 
cess,  chronic  endocervicitis.  and  a  massive 
and  heavily  infected  condyloma  of  the  cer- 
vix, the  microscopic  examination  of  the  en- 
dometrium showed  that  it  was  normal.  The 
offensive  discharge  was  not  in  the  least  affect- 
ed, moreover,  by  the  supravaginal  hysterec- 
tomy; it  was  not  until  the  cervical  growth 
was  destroyed  by  the  actual  cautery  that  the 
leucorrhfca  disappeared. 
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In  tuberculous  condyloma,  the  reverse 
seems  to  be  the  rule.  In  our  case,  the  cer- 
vical lesion  was  accompanied  by  advanced 
tuberculous  endometritis  and  also  by  a  gen- 
eralized dissemination  of  the  infection  in- 
volving both  fallopian  tubes,  the  spleen,  kid- 
neys, liver,  intestines,  retroperitoneal  glands, 
lungs,  pleura,  and  the  brain.  In  Maley's  case 
also,  the  endometrium  was  involved. 

It  seems,  then,  that  the  endometrium  is 
not  usually  involved  in  connection  with 
gonorrhoeal  condylomata  of  the  cervix,  even 
though  there  might  be  lesions  in  both  fallo- 
pian tubes.  In  the  case  of  tuberculous  con- 
dyloma of  the  cervix,  however,  the  cervical 
involvement  is  often  merely  the  local  mani- 
festation of  an  infection,  the  lesions  of  which 
may  be  so  generalized  as  to  be  at  times  sys- 
temic. 

Symptoms.  The  most  constant  symptom 
referable  to  cervical  condyloma  is  leucorrhoea. 
This  was  the  chief  complaint  of  all  of  our 
patients.  The  discharge  is  purulent,  profuse, 
may  have  a  bad  odor,  but  has  not  the  char- 
acteristic stench  found  in  carcinoma  of  the 
cervix.  At  times  the  discharge  may  be  blood- 
tinged,  especially  after  coitus.  In  gonorrhoeal 
condyloma,  the  symptoms  due  to  salpingitis 
and  its  complications  may  be  prominent, 
causing  menstrual  irregularities  and  abdomi- 
nal pain.  Similarly,  in  tuberculous  condyloma, 
the  history  in  a  given  case  depends  upon  the 
extent  of  the  associated  lesions.  In  both 
types,  the  history  may  not  be  at  all  unlike 
that  of  early  carcinoma  of  the  cervix. 

DI.-\GNOSIS 

Condyloma  of  the  cervix  must  be  dilTer- 
entiatcd  from  all  conditions  which  would 
cause  a  profuse  and  bloody  vaginal  discharge, 
— carcinoma,  cervical  polypi  with  infection, 
sarcoma,  benign  inflammatory  hypertrophy 
with  deep  lacerations,  etc.  The  historv  might 
be  of  helj)  in  this  regard  but  all  patients  who 
comi)lain  of  a  bloody  vaginal  discharge  must 
be  subjected  to  a  rigid  examination.  On  bi- 
manual palpation,  condylomata  are  not  so 
firm,  are  not  friable,  do  not  bleed  so  profusely 
on  manipulation,  do  not  have  the  cartilagi- 
nous base  and  the  easily  broken  down  ne- 
crotic  surface,   and  are  not   associated    with 


the  foul  sickening  discharge  which  character- 
izes advanced  carcinoma  of  the  cervix.  It 
is  with  early  carcinoma  that  they  are  more 
liable  to  be  confused.  On  inspection  tuber- 
culous condylomata  are  smooth,  lobulated, 
purplish-red,  may  present  clear  cystic  areas 
due  to  enlarged  cervical  glands, — a  picture 
not  usually  seen  in  carcinoma.  In  gonor- 
rhoeal condyloma  the  tufts  may  be  of  the 
granuloma  type,  consisting  of  small  red  papil- 
lomata,  smooth,  glistening,  verj'  soft  and 
insensitive;  or  they  may  consist  of  isolated 
pedunculated  acuminate  growths  resembling 
those  which  are  found  on  the  perineum,  ex- 
cept that  the  cervical  condylomata  are  pink 
or  purplish-red.  are  soft  and  will  usually  bleed 
on  manipulation. 

As  in  the  case  of  all  cer^•icaI  growths,  the 
ultimate  diagnosis  should  be  made  on  the 
basis  of  a  microscopic  examination  of  the 
tissue  itself.  Even  when  there  seems  to  be 
no  room  for  clinical  uncertainty,  habit  and 
routine  should  impose  this  invaluable  labora- 
tory check.  In  two  of  our  cases,  the  diag- 
nosis could  not  be  established  without  the  aid 
of  the  microscope.  ^laley  diagnosed  his  case 
a  sarcoma  before  he  saw  the  microscopic  sec- 
tions. We  repeat,  therefore,  that  it  is 
essential  to  have  the  clinical  opinion  con- 
firmed by  microscopic  examination  of  the 
tissue   removed. 

TRE.\TMEXT 

In  the  treatment  of  gonorrhoeal  condylo- 
mata, it  is  necessary  to  remove  the  source  of 
the  irritation  and  infection  and  also  to  destroy 
or  remove  the  local  growth.  It  has  been 
our  experience  that  neither  one  of  these  meas- 
ures is  sufllcient  in  itself — both  are  necessary. 
Thus,  in  the  case  of  the  patient  with  the  mas- 
sive cervical  condylomata,  the  main  fticus 
of  the  infection  was  removed  by  extirpating 
the  tubal  and  ovarian  abscesses,  and  at  the 
same  time  a  supravaginal  hysterectomy  was 
done.  But  this  radical  procedure  in  itself 
had  no  elTect  whatever  in  removing  or  check- 
ing the  development  of  the  condylomata.  It 
was  not  until  the  cerN-ical  canal  was  thor- 
oughly cauterized  and  the  growths  were 
destroyed  by  this  same  means  that  they  disap- 
peared  and    the   offensive  discharge  ceased. 
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Should  there  be  no  lesions  in  the  uterus 
or  the  fallopian  tubes,  the  cervical  growth 
can  be  removed  by  incision  or  cauterization. 
Curettage  of  the  uterus  should  not  be  done  in 
the  presence  of  condyloma,  as  it  might  merely 
give  rise  to  an  endometritis  which  would 
otherwise  not  usually  occur. 

The  treatment  of  tuberculous  condyloma 
is  usually  a  more  serious  problem  as  the  cer- 
vix is  quite  resistant  to  tuberculous  infection 
and  an  advanced  lesion  in  the  cer\-ix  is  apt 
to  be  secondary  to  active  manifestations  of  the 
disease  elsewhere.  As  such,  it  is  the  least 
important  localization  of  a  widespread  infec- 
tion. It  is,  therefore,  advisable  in  these  cases 
to  proceed  slowly  and  with  sound  indication. 
We  see  no  reason,  however,  why  local  treat- 
ments such  as  cauterization  which  do  not 
require  an  anesthetic  should  not  be  carried 
out.  We  would  prefer  to  remove  or  destroy 
such  growths  by  means  of  the  actual  cautery 
rather  than  by  excision  with  the  knife,  as  the 
cautery  opens  up  no  blood  channels  and  does 
not  tend  to  disseminate  the  infection.  The 
only  case  of  tuberculous  condyloma  we  have 
seen  died  of  generahzed  tuberculosis  follow- 
ing an  excision  of  the  infected  cervix. 

PROGNOSIS 

In  gonorrhoeal  condyloma,  the  disease 
should  not  recur  if  the  source  of  the  irritation 
and  the  local  growth  are  removed.  In  tuber- 
culous cases,  the  prognosis  depends  entirely 
upon  the  nature  of  concomitant  lesions  which 
may  be  present.  If  handled  with  the  proper 
precautions,  the  local  condition  in  itself  is 
not  serious. 

CASE  REPORTS 

Case  i.  Gyn.  No.  25625.  C.  T.,  colored,  single, 
age  25,  admitted  Januan,'  12,  1920.  Diagnosis: 
Chronic  pelvic  inflammatory  disease;  tubo-ova- 
rian  abscess,  right;  condyloma  of  the  cervix. 
Complaint:  Pain  in  the  lower  abdomen,  leucor- 
rhoea.  The  family  history  is  negative.  The  present 
illness  dates  from  April,  1919.  At  that  time  the 
patient  noticed  that  she  had  a  certain  amount  of 
bleeding  after  coitus.  Soon  afterward  she  developed 
a  profuse  yellow  vaginal  discharge  which  had  a  bad 
odor  but  was  not  irritating.  In  July,  1919,  she  com- 
menced to  have  sharp,  cramp-like  pains  in  the  lower 
abdomen,  located  chiefly  on  the  right  side,  radiating 
across  to  the  left  iliac  fossa  and  into  the  right  lumbar 
region. 


The  menstrual  history  is  negative.  The  marital 
history  is  somewhat  suggestive  in  that  the  patient 
at  the  age  of  15,  gave  birth  to  an  apparently  normal 
child,  .\lthough  she  states  that  there  were  no  com- 
plications during  the  puerperium,  the  absolute 
sterility  which  followed  this  pregnancy  and  the  pres- 
ence of  an  old  pehdc  inflammatory  disease  suggest 
that  her  infection  might  possibly  date  back  to  this 
puerperium. 

Physical  examination.  Temperature,  100.4°  F.  ■ 
pulse,  106;  respiration,  22.  Wassermann  reaction 
in  blood,  negative.  White  blood  cells  11,200 
haemoglobin  70  per  cent  (Sahli).  Blood  pressure — 
115  systolic,  100  diastolic  (tycos,  auscultation). 
Urine,  negative. 

The  general  condition  of  the  patient  was  e.xcellent. 
The  only  abnormalities  of  note  related  to  the 
gynecological  condition.  There  was  slight  ab- 
dominal tenderness  which  was  localized  in  the  lower 
right  iliac  fossa,  and  which  was  not  accompanied 
by  rigidity,  muscle  spasm,  or  free  fluid.  There  was 
no  palpable  abdominal  mass.  On  pelvic  examination 
the  external  genitalia  were  normal.  There  were  a 
few  fibromata  moUusca  which  were  scattered  over 
the  labia,  the  thighs  and  the  groin.  Bartholin's 
and  Skene's  glands  were  not  involved  palpably. 
The  perineum  was  not  relaxed  significantly.  The 
vaginal  mucosa  was  normal.  There  was  a  profuse, 
thick,  yellow  discharge.  The  cervix  was  markedly 
hypertrophied,  measured  7  centimeters  across,  was 
patulous  and  with  the  exception  of  a  narrow  strip 
on  the  posterior  border  was  distinctly  softened 
superficially,  feeling  very  much  like  a  piece  of  thick 
velvet.  No  discrete  nodules  could  be  felt.  The 
posterior  fifth  of  the  cervix  was  normally  firm  and 
smooth  (Fig.  1).  The  cervix  did  not  bleed  on 
light  manipulation.  The  fundus  of  the  uterus  was 
pushed  into  the  left  fornix  by  a  hard  mass  which 
filled  the  right  half  of  the  pelvis,  was  tense,  moder- 
ately sensitive  and  densely  adherent. 

Rectal  examination  was  negative. 

On  inspection  the  cervix  presented  a  striking  and 
unusual  appearance.  The  posterior  fifth  of  the 
cervix  was  white,  showing  the  smooth,  glistening 
surface  of  normal  cervical  tissue.  The  remainder 
of  the  cervix  was  replaced  by  a  red  polypoid  mass 
consisting  of  numerous  vascular  papillomata, 
closely  crowded  together,  raised  about  i  centimetei 
over  the  strip  of  normal  cervix,  not  ulcerated, 
with  sharp  borders  both  at  the  vaginal  mucosa  and 
on  the  posterior  lip  of  the  cervix  (Fig.  i).  Some 
of  these  papillomata  presented  little  yellow  crests 
consisting  of  purulent  material  which  could  be  ex- 
pressed with  ease. 

When  palpated  under  vision,  these  papillomata 
were  very  soft,  were  not  friable,  would  not  break 
off,  but  would  bleed  on  being  rubbed  as  would  a 
granulating  wound.  There  was  no  tendency  toward 
necrosis,  sloughing,  ulceration,  caseation,  or  inva- 
sion. The  cervical  canal  was  not  invaded  by  these 
papillomata  and  only  on  the  right  vaginal  border 
had  the  process  shown  any  tendency  to  pass  beyond 
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the  cervix.  There  were  no  secondary  implantations 
or  nodules  in  the  vaginal  mucosa. 

Treatment.  A  small  wedge  of  this  tissue  was  re- 
moved for  diagnostic  purposes  and  the  tubo-ovarian 
abscess  was  drained  per  vaginam.  The  convales- 
cence was  uneventful.  Since  the  microscopic  exam- 
ination showed  that  the  tissue  w-as  not  malignant, 
the  supravaginal  portion  of  the  uterus,  both  tubes 
and  ovaries  and  the  appendix  were  removed  by 
laparotomy  two  weeks  later.  The  patient  left  the 
hospital  on  February  i8.  entirely  relieved  of  all  her 
abdominal  symptoms  but  still  complaining  of  a 
profuse  and  purulent  vaginal  discharge. 

She  was  then  observed  in  the  dispensars'  for  a 
period  of  2  months.  During  this  time  she  used  hot 
douches,  general  tonics,  and  was  given  local  treat- 
ments without  avail.  The  discharge  increased  in 
amount  and  occasionally  was  ver>'  bloody.  On 
April  28,  1920,  she  was,  therefore,  readmitted  to  the 
hospital  for  the  treatment  of  the  cervical  growth. 
It  was  then  found  that  the  condyloma  had  not 
changed  in  any  particular  under  2  months  medic- 
inal treatment.  It,  therefore,  was  destroyed  with 
the  actual  cauten.'.  Since  that  time  the  discharge 
has  ceased  absolutely. 

Pathological  diagnosis  (No.  25662).  Bilateral 
chronic  salpingitis;  tubo-ovarian  abscess,  right; 
acute  oophoritis;  normal  endometrium;  multiple 
condylomata  of  cervix,  acutely  infected. 

Case  2.  This  case  was  reported  in  igoo  by  CuUen 
in  his  volume  on  Cancer  of  the  Uterus.  At  that  time 
he  stated  that  this  was  the  only  case  of  cervical 
condyloma  of  this  type  that  had  been  seen  in  this 
hospital.  This  statement  still  holds  true.  To  make 
the  present  series  complete  we  shall  include  a  short 
abstract  of  this  case. 

Gyn.  No.  6^64.  B.  B.,  colored;  aged  17;  admitted 
to  hospital  December  13,  1898;  operated  upon 
December  21,  1898;  died  January  22,  1899;  Autopsy 
No.  1257;  Pathological  No.  2805.  Clinical  diag- 
nosis: condyloma  of  cervix,  tuberculous.  Com- 
plaint: leucorrhoea;  pain  in  lower  abdomen  and 
back. 

The  present  illness  was  of  i  year's  duration. 
The  first  symptom  was  a  white  malodorous  vagi- 
nal discharge.  Two  months  later  the  patient  had 
an  attack  of  fever  which  lasted  for  2  or  3  weeks 
and  was  accompanied  by  pain  in  the  back  and  lower 
abdomen,  headache  and  thoracic  pain,  but  no 
cough.  The  onset  of  menstruation  occurred  at  the 
age  of  thirteen  following  which  for  3  years  the  men- 
ses were  quite  normal  in  every  respect.  Since  the 
onset  of  the  present  illness  one  year  ago,  the  patient 
has  had  complete  amenorrhcca.  The  patient  has 
never  been  pregnant. 

Physical  Examination:  The  patient,  a  young 
colored  girl,  appeared  fairly  well  nourished.  The 
only  positive  findings  were  the  signs  of  old  tuber- 
culosis lesions  at  the  apices  of  both  lungs,  an  eve- 
ning pyrexia  of  ioo°-ioi°  F.,and  the  striking  pelvic 
abnormality.  The  cervix  was  replaced  b\'  a  large 
lobulated  mass  which  filled  the  upper  third  of  the 


vagina.  This  mass  was  resistant  but  did  not  have 
the  superficial  friability  of  a  squamous-celled  carcin- 
oma or  the  cartilaginous  induration  of  an  adeno- 
carcinoma. It  did  not  bleed  on  light  manipulation 
(Fig.  3).  Dr.  Howard  A.  Kelly  who  operated  upon 
this  patient  made  the  note  that  this  growth  looked 
"like  an  exuberant  cockscomb,  pinkish,  with 
shallow  sulci  between  the  lobules."  He  also  ob- 
served that  in  places  the  cervical  glands  were  di- 
lated and  had  the  appearance  of  clear  cysts  which 
presented  on  the  surface  of  the  lobules.  The  pic- 
ture as  a  whole  reminded  him  of  "exuberant  granu- 
lation tissue  which  was  filling  a  cavity  left  by  an 
operation."  The  microscopic  picture  is  described 
by  CuUen  in  his  volume  on  Cancer  of  the  Uterus, 
page    195. 

Operation.  Under  general  anaesthetic,  an  attempt 
was  made  to  curette  away  this  mass.  The  curette, 
howev'er,  would  hang  in  the  resistant  tissue  leaving 
tags  attached  to  the  cervix  and  bringing  away  al- 
most no  material.  .\r\  amputation  of  the  cervix 
was  therefore  done. 

During  the  first  week  after  the  operation,  the 
convalescence  was  uneventful.  The  patient  then 
commenced  to  have  an  evening  rise  of  the  tempera- 
ture, symptoms  of  generalized  tuberculosis  set  in 
and  her  decline  was  steady.  She  died  on  the 
thirty-second  day  after  the  operation. 

The  postmortem  examination  (Autopsy  No. 
1257)  revealed  the  fact  that  the  patient  died  of  gen- 
eralized tuberculosis  which  involved  the  endorac 
trium,  both  fallopian  tubes,  the  liver,  spleen,  kid- 
neys, intestines,  the  retroperitoneal  glands,  the 
lungs,  and  brain.  The  lesion  in  the  iungs  consisted 
of  an  acute  tuberculous  pneumonia.  The  cer- 
vical growth  was  a  massive  tuberculous  condyloma. 

Case  3.  Gyn.  No.  9454.  C.  jM.,  white,  aged  36. 
Diagnosis:  Condyloma  of  vulva,  massive;  con- 
dyloma of  vagina  and  cervix.  Admitted  to  hospital 
March  9,  1902;  operated  upon  March  17,  1902;  dis- 
charged from  hospital  April  10,  1002. 

The  patient  entered  the  hospital  complaining 
of  leucorrhoea  and  a  growth  on  the  genitalia.  For 
4  or  5  years  she  had  had  a  rather  profuse  white 
vaginal  discharge  which  had  become  extremely 
irritating  and  olTensive,  especially  since  the  birth 
of  her  last  child  in  1900.  One  year  later  the  patient 
developed  vulval  condylomata  which  were  re- 
moved but  recurred  promptly  and  had  been  growing 
rapidly  during  the  year  which  preceded  her  admis- 
sion to  this  hospital. 

The  patient  had  given  birth  to  five  children, 
all  the  labors  and  puerpcria  having  been  normal. 
Her  menstrual  history  was  practically  negative 
with  the  exception  that  during  the  past  year  the 
menses  had  been  becoming  increasingly  profuse 
and  had  been  coming  with  greater  frequency  than 
normal.    There  had  been  no  intermenstrual  bleeding. 

Examination  showed  that  the  perineum  was  cov- 
ered by  a  massive  vegetative  condyloma  which  had 
involved  all  the  external  genitalia,  the  urethra,  and 
the    introitus.      .Ml    normal    landmarks    had    been 


VVH.\RTON:     RARE    TUMORS   OF    CERVIX   UTERI 


153 


obliterated.  There  were  a  few  condylomata  scat- 
tered over  the  vaginal  mucosa  and  a  pedunculated 
mass  was  attached  to  the  posterior  lip  of  the  cervix. 
The  cervi.x  itself  was  markedly  hypertrophied  and 
rather  deeply  lacerated.  The  fundus  lay  in  retro- 
position.  .  The  fallopian  tubes  and  ovaries  were 
normal. 

.■\t  the  operation  the  condylomata  were  all  ex- 
cised, including  the  condyloma  of  the  cervix.  The 
convalescence  was  uneventful.  The  microscopic 
examination  of  the  cervical  growth  showed  that  it 
was  covered  by  squamous  epithelium,  the  stroma 
was  somewhat  infiltrated  by  mononuclear  leucocytes, 
and  in  the  area  beneath  the  growth  there  was  a 
moderate  grade  of  chronic  inflammation. 

CONCLUSIONS 

1.  Condyloma  of  the  cervix  is  one  of  the 
rarest  of  gynecological  disorders. 

2.  Etiologically,  pathologically,  and  clini- 
cally, there  are  two  distinct  tj^aes  of  condy- 
loma of  the  cervix:  the  gonorrhoea!  and  the 
tuberculous.  When  complications  are  not 
present,  the  symptomatology  in  these  two 
types  may  be  identical,  the  chief  complaint 
being  the  presence  of  a  profuse,  purulent, 
vaginal  discharge  which  may  be  occasionally 
tinged  with  blood.  Both  from  the  viewpoint 
of  the  history  and  the  clinical  findings,  there 
may  be  no  small  resemblance  between  con- 
dyloma and  malignant  tumors  of  the  cervix. 

3.  Gonorrhoeal  condylomata  may  occur 
singly  as  isolated  pedunculated  tumors  or  in 
clusters  of  papilloniata  which  may  almost 
entirely  cover  the  cervLx.  These  masses  may 
present  varying  grades  of  inflammatory 
reaction.  Gonorrhoeal  condyloma  of  the  cer- 
vix may  be  accompanied  by  similar  lesions  on 
the  vulva  and  perineum  and  also  by  sal- 
pingitis and  its  many  manifestations,  but 
in  our  experience  the  endometrium  is  not 
usually  affected.  The'  primary  focus  of 
infection  appears  to  be  in  the  cervical  glands. 
In  the  treatment  of  gonorrhoeal  condyloma, 
it  is  necessary'  to  clean  up  the  focus  of  infec- 


tion and  also  to,  remove  the  local  growth. 
Curettage  of  the  uterus  is  unnecessary  and 
should   not  be  performed. 

4.  Tuberculous  condyloma  of  the  cervix 
is  almost  always  accompanied  by  other  mani- 
festations of  the  disease.  There  is  almost 
always  a  concurrent  tuberculous  endome- 
tritis and  salpingitis,  and  very  frequently 
other  lesions  may  be  found.  For  this  reason 
the  operative  treatment  of  the  cervical  Lesion 
should  be  undertaken  only  after  a  careful 
study  has  been  made  and  on  the  basis  of 
sound  surgical  indication. 

5.  Prognosis.  In  gonorrhoeal  condyloma 
the  outlook  is  uniformly  good;  in  tuberculous 
the  prognosis  depends  entirely  upon  the  na- 
ture of  the  concomitant  lesions  and  the 
method   of   treatment   instituted. 

Note. — I  wish  to  express  my  thanks  to  Dr.  Thomas  S. 
Cullen  for  the  numerous  favors  he  has  shown  to  me  in 
the  preparation  of  this  short  article.  .\lso  to  Mr.  Russell 
Leonard  Drake,  the  artist  who  prepared  the  first  two  illus- 
trations for  me,  I  am  most  deeply  indebted,  and  both  to 
him  and  to  Mr.  Max  Broedel  (in  whose  department  he  is 
engaged)  I  ex-press  my  sincere  appreciation.  I  also  take 
pleasure  in  acknowledging  the  courtesy  shown  to  me  by 
the  publishers  of  Dr.  Cullen's  book  on  Cancer  of  the  Uterus. 
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THE  X-RAY  AFTER  THE  INFLATION  OF    THE   PELVIC    CAVITY    WITH 

CARBON   DIOXIDE  GAS  AS  AN  AID  TO  OBSTETRIC  AND 

GYNECOLOGIC  DIAGNOSIS ' 

By  REUBEN  PETERSON,  M.D.,  F.A.C.S.,  Ann  Arbor,  Michigan 


ANY  new  procedure  introduced  as  an 
/  \  aid  to  diagnosis  must  meet  certain 
X  11  requirements  before  it  will  be  gener- 
ally accepted.  It  must  be  practical,  that  is, 
its  technique  must  be  such  as  to  require  no 
elaborate  or  complicated  apparatus.  Es- 
pecially is  this  true  if  the  diagnostic  procedure 
requires  the  presence  of  the  patient.  For 
example,  one  of  the  most  universally  em- 
ployed diagnostic  procedures,  the  Wasser- 
mann  test,  does  not  need  to  conform  to  the 
above  requirement,  since  blood  can  be  re- 
moved from  the  patient  and  sent  to  a  labora- 
tory. Whether  the  result  of  the  test  has  been 
arrived  at  by  a  simple  or  complicated  tech- 
nique is  a  matter  of  indifference  to  the  aver- 
age physician  who  makes  use  of  this  diagnos- 
tic procedure.  The  same  applies  to  other 
routine  laboratory  tests. 

Secondly,  the  new  procedure  must  be  safe 
where  ordinary  common  sense  precautions 
are  taken.  This  means  that  there  shall  be 
nothing  inherently  unsafe  about  it  in  the 
hands  of  examiners  of  ordinary  skill.  For 
example,  demonstration  of  spirochaitae  by 
puncture  of  the  skull  may  be  a  most  valuable 
diagnostic  procedure,  but  it  will  be  employed 
only  by  experts  because  of  the  dangers  of  such 
a  procedure  in  ordinary  skilled  hands. 

The  diagnostic  procedure  I  am  going  to 
discuss  this  evening  can  not  in  any  sense  be 
called  new,  since  it  has  been  used  since  191 2 
when  Weber  employed  the  X-ray  after  air 
inflation  of  the  abdomen.  The  extensive, 
careful,  and  successful  work  of  Stein  and 
Stewart  in  New  York  is  known  to  you  all  and 
practically  has  demonstrated  that  roentgen 
examination  of  the  abdominal  and  pelvic 
organs  after  the  introduction  of  air  or  gas 
into  the  peritoneal  cavity  is  a  safe  and  useful 
diagnostic  procedure.  However,  the  pro- 
cedure has  not  been  generally  adopted,  es- 
])ecially  as  an  aid  to  the  diagnosis  of  jK'lvic 
lesions,  for  reasons  which  will  be  set  forth  later. 


I  am  free  to  confess  that  at  the  start  I  was 
prejudiced  against  the  method.  In  my 
ignorance  and  egotism  I  was  quite  convinced 
that  I  could  make  a  better  diagnosis  by  bi- 
manual examination  than  could  be  done  by 
roentgen  examination  after  peritoneal  gas 
inflation.  Again,  even  in  spite  of  the  tes- 
timony of  Stein  and  Stewart,  I  was  not  at  all 
convinced  that  the  method  was  entirely  free 
from  danger.  In  fact  it  recjuired  considerable 
urging  on  the  part  of  my  X-ray  colleague, 
Doctor  Van  Zwaluwenburg,  before  I  seriously 
took  up  this  work  at  the  Univ'ersity  Hospital 
some  6  or  8  months  ago. 

I  was  influenced  to  introduce  this  diag- 
nostic procedure  into  my  clinic  by  the  work  of 
another  New  York  investigator.  Doctor 
Rubin.  While  Rubin  frankly  states  that  his 
work  with  tubal  peritoneal  gas  inflation  has 
been  and  should  be  limited  to  the  single 
diagnostic  point  of  determining  the  patency 
or  non-patency  of  the  tubes,  it  seemed  to  me 
that  the  two  methods,  transperitoneal  and 
transuterine  gas  inflation,  could,  in  certain 
cases  at  least,  be  combined  to  advantage. 
In  fact  I  believe  that  a  clear  realization  of  this 
fact  will  prove  of  immense  advantage  to  the 
gynecologist. 

First  of  all,  let  us  consider  the  question 
whether  or  not  peMc  roentgenography  can 
be  an  aid  to  obstetric  and  g>-necologic  diag- 
nosis. If  the  bimanual  examination  is  all- 
sufticient,  pelvic  roentgenography  would  be 
an  interesting  but  altogether  unnecessary 
diagnostic  procedure.  The  answer  to  the 
question  depends  entirely  upon  what  is  meant 
by  a  pelvic  diagnosis. 

Perhaps  I  can  illustrate  this  best  by  some  of 
our  experiences  in  the  University  Hospital 
gj-necologic  clinic.  We  got  into  the  verj'  rep- 
rehensible habit  of  stating  after  bimanual 
examination  that  a  given  pehns  was  inflam- 
matory either  on  one  side  or  tlie  other  or  both. 
Upon  the  degree  of  the  inflammatory  process 
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as  revealed  by  vagino-  and  recto-abdominal 
examinations  rested  the  decision  as  to  whether 
the  case  was  or  was  not  operative. 

This  word  "inflammatory"  was  all  in- 
clusive. It  included  lesions  of  the  tube,  ovary, 
adhesions,  etc.,  but  no  attempt  was  made 
to  be  definite  as  to  what  organs  or  tissues  were 
involved  in  the  inflammatory  process.  In 
certain  cases  this  is  very  diilftcult  and  in  cer- 
tain other  cases  impossible  of  determination 
by  bimanual  examination.  From  experience 
with  hundreds  of  cases  with  approximately 
the  same  feel  to  the  examining  linger,  we  draw 
our  conclusions  as  to  what  this  particular 
inflammatory  mass  probably  is.  However, 
in  the  past  we  have  not  been  very  exact  be- 
cause of  the  difficulties  of  stating  definitely 
the  particular  tissues  involved  and  because  we 
knew  full  well  that  the  matter  would  be  def- 
initely settled  at  the  operation. 

Granted  that  this  practice  and  reasoning 
be  correct,  what  about  border-line  cases? 
Is  the  tube  or  ovary  enlarged  or  thickened? 
Are  they  adherent  or  freely  movable?  Failure 
to  make  definite  diagnoses  prior  to  operation 
inevitably  leads  to  shpshod,  careless,  and  often 
very  unfortunate  cliagnoses  or  errors  in 
diagnosis.  I  will  even  go  so  far  as  to  assert 
that  the  very  fact  that  the  pelvic  organs  are 
easier  to  palpate  with  accuracy  than  are,  for 
instance,  such  organs  as  the  stomach  or  liver, 
leads  to  inaccuracy  in  diagnosis. 

After  some  30  years'  experience  in  a  special 
field  of  work  I  took  it  for  granted  there 
was  very  little  to  be  felt  in  the  pelvis  that  I 
could  not  feel.  I  must  confess  that  after  my 
experiences  with  peKdc  roentgenography  my 
eyes  have  been  opened  to  the  fact  that  there 
are  possibilities  in  relation  to  preoperative 
diagnosis  I  never  dreamed  of. 

These  remarks  are  for  those  of  you  who  are 
receptive,  ready  to  take  advantage  of  any  safe 
procedure  capable  of  aiding  diagnosis.  On  the 
contrary  my  remarks  are  not  addressed  to 
those  who  are  never  guilty  of  preoperative 
mistakes  in  diagnosis,  to  those  who  are  backed 
up  by  three  or  four  diagnoses,  so  that  there 
is  little  chance  of  missing  them  all;  nor  am  I 
much  concerned  with  the  man  who  will  de- 
liberately lie  out  of  a  mistake  in  diagnosis. 
My  remarks  are  addressed  to  those  who  know 


they  make  mistakes  and  are  ready  to  place 
themselves  in  a  position  where  such  errors 
may  be  avoided  in  future.  To  these  I  will  say 
that  pelvic  roentgenography  has  been  one  of 
the  most  helpful  and  interesting  studies  I  have 
ever  made.  It  has  been  of  immense  help  not 
only  to  me  but  to  all  members  of  my  staff. 
It  has  led  to  more  careful  diagnoses,  to  the 
study  of  diagnostic  errors  in  order  that  similar 
mistakes  may  be  avoided,  in  short  it  has  given 
new  Hfe  and  impetus  to  our  routine  work. 
We  still  perform  a  certain  number  of  explor- 
atory laparotomies  for  the  reason  that  at 
times  we  are  uncertain  as  to  the  exact  intra- 
abdominal and  pelvic  conditions  even  after 
all  methods  of  preoperative  diagnosis  have 
been  employed.  However,  I  may  add  that 
such  explorations  are  far  fewer  in  number  now 
than  was  the  case  6  months  ago.  Moreover 
this  improvement  has  been  due  both  directly 
and  indirectly  to  the  use  of  gas  inflation 
roentgenographic  methods. 

Prior  to  the  demonstration  by  lantern  slides 
of  the  technique  and  results  of  pelvic  roent- 
genography as  employed  in  the  obstetric  and 
gynecologic  clinic  of  the  University  Hospital, 
I  desire  to  lay  before  you  certain  facts  which 
you  may  bear  in  mind  while  you  are  viewing 
the  slides. 

Safety.  The  pelvis  has  been  inflated  with 
gas  in  over  150  cases  with  no  reaction  which 
could  be  attributable  to  the  gas  itself  or  to  the 
method  employed.  This  coincides  with  the 
experience  of  Stein  and  Stewart  with  trans- 
peritoneal gas  inflation  and  with  Rubin  where 
transuterine  inflation  is  employed.  The 
combined  experience  of  several  hundred 
cases  is  more  valuable  than  pages  of  the- 
oretical objections  to  gas  inflation  on  the 
ground  that  the  methods  are  dangerous. 
It  goes  without  saying  that  modern  surgical 
methods  of  sterilization  must  be  employed, 
but  this  is  true  when  we  introduce  a  uterine 
sound  or  perform  abdominal  paracentesis. 

Actual  experience  and  animal  experimen- 
tation have  shown  that  there  is  no  danger  of 
injuring  the  intestines  by  the  needle  thriist 
through  the  abdominal  wall  where  the  intes- 
tines are  not  adherent  to  the  parietes.  Where 
the  puncture  is  made  in  the  presence  of 
adhesions  common  sense  would  lead  the  opera- 
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tor  to  select  a  locality  on  the  abdominal  wall 
free  from  adherent  gut. 

Discomfort  from  gas  injiation.  Very  rarely 
will  a  patient  be  found  who  will  suffer  no  dis- 
comfort from  the  injection  of  enough  gas  into 
the  abdominal  cavity  to  insure  a  satisfactory 
roentgenogram.  The  discomfort  is  not  con- 
nected with  the  passage  of  the  needle  for  this 
can  be  rendered  practically  painless  by  local 
anaesthesia.  The  discomfort  is  associated 
with  and  caused  by  the  rapid  distention  of  the 
peritoneal  cavity.  The  more  gas  injected  the 
greater  the  discomfort,  hence  our  efforts 
should  be  directed  to  elaborating  a  technique 
which  will  give  a  good  pelvic  picture  with  the 
minimum  amount  of  gas. 

The  average  patient  will  begin  to  complain 
of  discomfort  about  the  lower  abdomen  when 
400  or  500  cubic  centimeters  of  gas  have  been 
introduced.  The  discomfort  increases  with 
the  amount  of  gas  injected  so  that  patients 
may  complain  very  bitterly  after  the  in- 
troduction of  more  than  1000  cubic  cen- 
timeters. Rarely  now  do  we  find  it  necessary 
to  inject  more  than  this  amount. 

It  has  been  our  experience  that  chronic 
pelvic  and  abdominal  peritoneal  inflammation 
increases  the  amount  of  the  discomfort.  This 
is  what  one  would  e.xpect  since  the  gas  un- 
doubtedly by  distending  the  peritoneal  sac 
stretches  the  adhesions. 

Discomfort  is  increased  by  the  rapid  injec- 
tion of  the  gas.  This  also  is  what  we  would 
expect  as  the  same  thing  can  be  observed 
in  rapid  distention  of  such  organs  as  the  blad- 
der or  stomach.  Always  there  exists  a  tenden- 
cy to  inflate  the  patient  more  quickly  than  is 
necessary.  This  tendency  should  be  controlled 
if  we  are  to  reduce  discomfort  to  a  minimum. 

Further  experience  will  undoubtedly  lead 
to  improved  methods  by  means  of  which  there 
will  be  practically  no  discomfort  and  cer- 
tainly no  pain  connected  with  gas  inflation. 
I  am  convinced  of  this  when  I  see  how  little 
the  patients  complain  now  in  comparison 
with  what  they  did  when  the  gas  was  intro- 
duced in  large  quantities  and  more  quickly 
than  necessary. 

The  kind  of  gas  to  be  used.  We  lirst  used 
oxygen  gas  but  have  abandoned  it  for  carbon 
dioxide  gas  because  the  latter  is  absorbed  in 


from  15  to  20  minutes  after  the  inflation  has 
been  completed.  I  say  absorbed  although  I 
have  not  determined  this  fact  experimentally. 
At  any  rate  the  patient  ceases  to  complain  of 
discomfort  10  or  15  minutes  after  the  gas  has 
been  injected.  In  one-half  hour  patients  walk 
from  the  examining  room  or  leave  the  hospital 
without  any  discomfort.  This  is  not  the  case 
when  oxygen  has  been  used  where  patients 
suffer  for  hours  unless  the  gas  be  removed  by 
another  abdominal  puncture. 

The  rapid  absorption  of  the  carbon  diox- 
ide gas  necessitates  rapid  work  in  taking 
the  X-ray  plate,  but  that  simply  means 
the  perfecting  of  a  smoothly  working  tech- 
nique. 

Transuterine  gas  inflation.  We  have  made 
some  changes  in  Rubin's  technique  of  passing 
gas  through  the  uterus  and  tubes  into  the 
pelvic  cavity.  The  uterine  cannula  is  intro- 
duced in  the  Sims'  position  since  in  this  posi- 
tion a  better  exposure  of  the  cervix  can  be 
made.  In  this  way  iodine  sterilization  of  the 
cervix  is  easier  and  the  cervix  possibly  better 
steadied  by  the  tenaculum  prior  to  the  intro- 
duction of  the  cannula.  The  gas  is  passed 
with  six  excursions  of  the  siphon  meter  to  the 
minute  and  no  higher  pressure  than  200 
millimeters  is  employed,  since  we  have  found 
that  pressure  to  be  sufficient  for  the  passage 
of  the  gas  if  the  tubes  be  permeable. 

If  the  gas  passes  freely  the  inflation  is  con- 
tinued until  between  500  and  1000  cubic  centi- 
meters have  entered  the  pelvis.  The  plate  is 
then  taken  exactly  as  if  the  inflation  had  been 
made  through  the  abdominal  wall. 

In  acute  or  subacute  pelvic  conditions  the 
transuterine  route  is  contra-indicated  and  is 
never  employed.  The  same  holds  true  for 
patients  beyond  the  menopause. 

Transperitoneal  route.  In  by  far  the  larg- 
est number  of  cases  this  route  for  one  reason 
or  another  is  the  method  of  choice.  In  105 
inflation  cases  77  were  by  the  abdominal,  2t, 
by  the  transuterine  route  while  in  5  cases  the 
transperitoneal  method  was  employed  after 
the  tubes  were  found  to  be  impermeable. 

We  have  abandoned  the  gas  bag  inflation 
method  of  Stein  and  Stewart  in  favor  of  the 
simple  accurate  method  of  Rubin.  By  this 
technique    rajiidilN'    and    pressure    can    be 
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accurately  gauged  and  the  riiethod  has  proved 
eminently  satisfactory. 

Position  of  the  patient.  To  insure  successful 
pelvic  roentgenography,  the  patient  must  be 
so  placed  as  to  allow  of  the  gas  rising  upward 
and  displacing  the  pelvic  organs  and  forcing 
the  intestinal  coils  out  of  the  peK'is.  After 
many  trials  with  different  positions,  we  are 
securing  the  best  results  with  the  moderate 
knee  chest  position  with  an  inclined  board 
beneath  the  thighs  with  a  notch  cut  out  for 
the  tubes.  The  table  is  then  tipped,  as  for  the 
Trendelenburg  position,  the  patient  being 
prevented  from  slipping  by  shoulder  straps. 

An  18-inch  square  of  opaque  fabric  with  a 
63^-inch  circular  hole  cut  out  of  its  center  is 
laid  on  the  buttocks  and  serves  as  a  dia- 
phragm. A  plate-changing  tunnel  is  then 
placed  horizontally  on  the  table,  double 
screen  tilms  are  used,  and  a  Coolidge  portable 
unit  operating  in  the  ordinary  lamp  circuit 
furnishes  the  X-ray.  An  exposure  of  from  14 
to  20  seconds  is  usually  required. 


1 .  The  uterus  together  with  the  tubes  and 
ovaries  can  be  clearly  shown  by  pneumo- 
peritoneal  roentgenography. 

2.  Owing  to  their  distention  with  gas  the 
tubes  are  rather  more  clearly  demonstrated 
by  the  X-ray  where  inflation  has  been  brought 
about  through  the  transuterine  route  than 
where  the  inflation  has  been  made  trans- 
peritoneally. 


3.  On  account  of  the  rapid  absorption  of 
carbon  dioxide  gas  with  equally  rapid  sub- 
sidence of  the  discomfort  produced  by  the  in- 
flation, this  gas  should  be  used  in  preference  to 
oxygen  which  is  very  slowly  absorbed. 

4.  Irregularities  of  the  uterus,  omental  and 
bowel  adhesions  are  clearly  demonstrated  by 
the  pneumoperitoneal  X-ray. 

5.  In  not  a  few  instances  the  diseased  and 
enlarged  appendages  are  more  clearly  made 
out  by  pelvic  roentgenography  than  by  the 
most  careful  and  searching  bimanual  examina- 
tion even  under  anaesthesia . 

6.  With  the  improved  position  (knee  chest 
and  Trendelenburg)  smaller  and  smaller 
quantities  of  gas  will  be  necessary  for  inflation. 
Thus  discomfort  will  be  reduced  to  a  minimum. 

7.  If  the  technique  of  pelvic  roentgeno- 
graphy be  good,  retention  of  bowel  coils  in 
the  pelvis  will  be  proof  of  adhesions. 

8.  The  pneumoperitoneal  X-ray  is  able  to 
demonstrate  pregnancy  at  a  much  earher 
period  than  is  possible  by  the  examining 
linger. 

9.  With  good  technique  and  good  judg- 
ment in  the  selection  of  cases  both  trans- 
uterine  and  transperitoneal  gas  inflation  are 
free  from  danger. 

10.  Bimanual  pelvic  examination  and  pel- 
vic pneumoperitoneal  roentgenography  are 
not  antagonistic  diagnostic  methods.  Each 
is  valuable  and  their  value  is  enhanced  if 
they  be  used  in  conjunction,  each  acting  as  a 
check  upon  the  other. 


158 


SURGERY,   GYNECOLOGY   AND   OBSTETRICS 


RADIUM  IX  CARCIXO:\IA  OF  THE  UTERUS' 

By  WILLI.Ail  KOHLMANN,  M.D.,  F.A.C.S.,  New  Orleans,  Louisiana 


WITH  the  discovery  of  the  remark- 
able power  possessed  by  radium, 
this  element  has  been  eagerly 
adopted  by  the  medical  profession  as  a  symbol 
of  hope,  offering  prolonged  life  and  freedom 
from  suffering  to  a  great  number  of  cases  of 
cancer  which,  formerly,  would  have  been 
considered  absolutely  hopeless,  and  the  only 
temporary  rehef  for  which  was  morphine,  and 
this  could  merely  alleviate  the  suffering  for  a 
short  time,  for  soon  even  this  means  would 
lose  the  power  of  deadening  the  pain.  In  the 
past  few  years,  radium  has  been  more  and 
more  used  in  the  treatment  of  malignant  dis- 
ease, and  the  excellent  and  surprising  results 
achieved  in  many  cases,  especially  as  a  pallia- 
tive measure  in  inoperable  carcinoma,  could 
not  fail  to  impress  the  profession  with  its 
importance  as  a  valuable  adjunct  of  surgery 
in  the  treatment  of  maHgnancy.  Moreover, 
in  many  instances,  it  is  not  only  an  adjunct, 
but  may  be  compared  very  favorably  in  its 
effects  with  the  results  obtained  by  surgical 
measures,  and  frequently,  in  cases  where 
surgery  fails,  it  will  bring  about  relief  and  even 
apparent  cure. 

The  unsatisfactory  results  achieved  by 
surgery  in  carcinoma  of  the  uterus,  especiall}' 
in  carcinoma  of  the  cervix  of  the  uterus,  are 
only  too  well  known.  The  radical  operation, 
which,  through  the  efforts  of  Rumpf,  Clark, 
Ries.  and  others,  has  been  developed  in  the 
last  decade  of  the  past  century  and  has  been 
improved  and  perfected  in  many  details  by 
Wertheim  —  whose  results,  reported  in  i8qS, 
showed  a  generally  considered  high  percentage 
of  cures — has  been  employed  for  a  number 
of  years.  The  high  mortality  of  this  operation 
in  all  except  the  early  cases,  even  in  the 
hands  of  the  most  competent  operators, 
and  the  complicating  sequekc,  which  fre- 
quently follow  the  operation,  soon  brought 
this  method  into  disfavor.  Janeway ' 
has  given  interesting  statistics  showing  the 
results  of  this  operation,  and  with  scarcely 
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any  exception,  his  experiences  are  those  of 
every  operator.  Considering  the  low  opera- 
bility,  the  high  operative  mortality,  and  the 
percentage  of  cure? — which  after  all  is  low — 
the  possibihty  of  a  new  treatment,  which 
promised  better  results,  was  generally  wel- 
comed. 

In  contrast  to  this  drastic  course  of  treat- 
ment, the  palliative  and  even  curative  results 
by  radium  have  been  surprising,  and  this 
fact  has  brought  forward  a  number  of  ques- 
tions : 

1.  Whether  radium  should  be  applied  onl> 
in  inoperable  carcinoma,  and  after  surgery  has 
failed; 

2.  Whether  it  should  be  used  in  assistance 
to  surgerj',  as  preoperative  and  postoperative 
radiation;  or 

3.  Whether  it  should  be  given  the  prefer- 
ence, that  is,  as  the  only  treatment  without 
any  surgical  interferemce  whatsoever. 

In  inoperable  carcinoma,  the  treatment 
with  radium  is  accepted  today  as  the  treat- 
ment of  choice.  It  accomplishes,  without  any 
great  risk,  more  than  any  other  method  of 
treatment,  and  in  some  instances  the  primary 
results  achieved  by  its  application  have  been 
quite  marvelous.  In  the  treatment  of 
recurrent  carcinoma  after  panhysterectomy 
the  reported  results  are  not  satisfactory 
although  some  primary  improvement  can  be 
noted.  Twelve  such  cases  came  under  my 
observation,  of  which  number  4  died,  5 
could  not  be  traced  (probably  have  died), 
3  have  been  clinically  well  lor  2' 2  years. 

Preoperative  radiation  shoukl  have  a  dis- 
tinct value,  but  should  be  followed  by  early 
operation,  not  later  than  4  weeks.  If  radi- 
ation is  repeated  and  operation  is  post- 
poned, the  tissue  changes  have  progressed  to 
such  a  degree  that  the  surgical  procedure  is 
difficult.  I  have  operated  upon  4  such 
cases  from  2  to  3  months  after  radiation.  No 
special  benefit  could  be  noted  in  regard  to  the 
progress  of  the  disease.  As  a  routine  treat- 
ment, I  employ  postoperative  application  of 
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radium.  Nine  cases  have  been  treated  in  this 
manner,  of  which  3  have  been  well  for  over 
3  years,  i  has  been  well  for  over  i  year,  i  is 
living  but  not  improved,  and  4  are  dead. 

Great  care  is  necessary  in  the  appHcation  oi 
the  radium  because  of  the  formation  of 
cicatricial  tissue  due  to  the  previous  operation 
and  because  of  the  close  proximity  of  the 
bladder  and  rectum.  If  particular  attention 
is  given  to  this  fact,  and  careful  screening 
apphed,  I  believe  the  danger  of  fistula  can  be 
avoided.  Postoperative  radiation  by  the 
roentgen-ray  might  be  preferably  applied. 
I  employed  this  method  before  radium  was 
at  my  disposal. 

In  regard  to  the  question  as  to  whether 
radium  should  be  the  treatment  of  choice  in 
early  and  operable  carcinoma,  there  is  no 
uniformity  of  opinion  thus  far.  As,  however, 
radiotherapy,  in  the  course  of  time,  is  making 
itself  more  and  more  felt,  we  %\'ill  soon  have 
to  make  a  decision  as  to  whether  surgery, 
combined  with  preoperative  and  postopera- 
tive radiation,  or  radium  alone  is  to  have  the 
preference.  He  who  believes  that  postopera- 
tive radiation  is  advisable  is  primarily  a 
believer  in  radiation  and  he  must  be  firmly 
convinced  that  radiation  influences  the  carci- 
nomatous tissue  which  may  not  have  been 
removed — that  it  destroys  cells  for  a  certain 
distance,  or  at  any  rate  that  it  checks  their 
growth.  During  the  last  few  years,  I  have 
had  occasion  to  employ  radium  as  the  only 
treatment  in  a  few  early  cases,  where  surgery, 
on  account  of  complicating  disease,  was  contra- 
indicated.  The  results  in  these  cases  have 
been  in  the  highest  degree  satisfactory,  and 
so  far  the  most  extensive  surgical  operation 
could  not  have  produced  results  to  surpass 
those  obtained,  except  that  in  one  case,  after 
primary  improvement  and  apparent  cure, 
there  was  a  sudden  fulminating  recurrence, 
followed  by  death  as  the  result  of  haemorrhage. 
This  case  was  complicated  with  diabetes,  and 
it  is  possible  that  the  constitutional  disease 
was,  to  some  extent,  predisposing  to  the 
rapid,  violent  recurrence. 

Von  Seuffert  mentions  the  fact  that  in 
constitutional  diseases,  lues,  and  especially 
diabetes,  great  care  should  be  exercised.  Six 
cases  of  this  type  have  been  under  my  observa- 


tion. One  has  been  free  from  symptoms  for 
more  than  3  years  and  has  received  no  treat- 
ment; one  has  been  free  of  symptoms  for 
i^  years  and  has  had  no  treatment;  two 
have  been  free  from  symptoms  for  6  months; 
one  could  not  be  traced,  and  one  died. 

Cures  of  this  kind  seem  to  be  more  certain 
and  one  looks  for  less  frequent  local  recur- 
rences after  treatment  with  radium  since 
there  is  not  the  danger  of  spreading  carcinoma 
cells  over  freshly  cut  surfaces  and  in  this  way 
grafting  the  malignant  disease  on  to  healthy 
organs  which  is  likely  to  happen  during  an 
operative  precedure. 

Frequently,  objection  is  raised  to  the 
use  of  radium  in  the  belief  that  the  claims 
made  in  its  behalf  are  not  justified.  We  must 
not  allow  patients  and  their  attending  medical 
advisers  as  well,  to  have  the  impression  that 
radium  is  a  sure  and  permanent  cure  in  all, 
and  especially  in  advanced  cases,  in  which 
only  palliative  results  can  be  expected.  If 
radium  is  applied  in  early  cases  before 
metastasis  has  occurred,  a  cure  may  be 
expected.  Unfortunately,  however,  it  is 
hardly  possible  to  fLx  such  a  time  with  any 
degree  of  certainty.  In  advanced  cases  where 
metastasis  has  already  occurred,  especially 
where  glands  at  a  greater  distance  are  affected 
and  which  can  scarcely  be  reached  by  radia- 
tion, permanent  results  cannot  be  expected. 

This  brings  up  the  cjuestion  as  to  how  far 
reaching  the  effect  of  radium  may  be.  The 
extent  of  the  therapeutic  effect  of  radium 
has  yet  to  be  investigated,  and  a  great  deal  of 
experimental  as  well  as  clinical  work  must  be 
carried  on  in  the  next  few  years.  Such  work 
is  now  possible  with  the  increased  quantity  of 
radium  at  our  disposal  and  the  increased 
interest  that  the  medical  profession  is  taking 
in  its  application.  This  interest  in  itself, 
speaks  for  the  general  belief  that  great  things 
are  to  be  expected  from  radiumtherapy. 

Radium  radiation  is  considered  effective 
at  a  distance  of  from  3  to  5  centimeters, 
depending  on  the  quantity  and  quality  of  the 
ray.  The  radio-sensibility  of  the  surrounding 
tissue  must  be  considered  too,  as  it  varies  in 
individual  cases,  no  doubt,  causing  a  marked 
irritability  of  the  bladder  and  rectum  in  cer- 
tain cases,  and  in  others  producing,  with  the 
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same  dose,  no  such  unpleasant,  irritating 
symptoms. 

The  combination  of  roentgen  and  radium 
radiation  will  have  to  be  considered  in  the 
future,  in  order  to  e.xtend  the  area  of  radiation 
beyond  the  peKis  and  to  subject  the  iliac 
regions  to  the  same  intense  treatment  as  has 
been  applied  to  the  pelvic  cavity.  More 
attention  has  been  devoted  to  this  procedure 
in  recent  years,  and  it  has  been  discussed  by 
Seitz  and  Wintz  under  the  name  of  Roent- 
gen-Wertheim. 

The  elTect  of  radiation  in  cases  of  carcinoma 
can  be  noted  clinically  in  a  very  few  days 
after  the  application.  Three  or  four  days 
after  the  treatment,  the  infiltration  and  tume- 
faction of  the  cervix  are  diminished,  a  process 
which  is  gradually  followed  by  the  shrinking 
of  the  mass  and  infiltration  of  the  broad 
ligaments.  This  action  of  radium  is  most 
probably  due  to  the  destruction  of  the  carci- 
noma cells  and  an  increase  in  the  formation  of 
connective  tissue,  which,  by  shrinking  and 
cicatrization  has  a  tendency  to  interfere  with 
the  life  of  the  carcinoma  cells. 

Believing  that  a  reduced  blood  supply  and  an 
increased  development  of  connective  cicatricial 
tissue  are  important  factors  in  securing  re- 
sults with  radium  treatment,  I  have  been 
using  a  method  previously  advised  as  an 
adjunct  to  cauterization,  especially  in  exten- 
sive cauterization  as  recommended  by  Percy. 
This  method  consists  in  the  ligation  of  the 
internal  iliac  and  ovarian  arteries  prior  to 
radiation,  or  simultaneously  with  the  appli- 
cation of  the  radium.  In  this  way  I  hoped 
to  augment  the  effect  of  the  ray  by  cutting 
down  the  blood  supply  and  starving  the  dis- 
eased area.  I  have  ap])lic(i  this  method  of 
treatment  in  1 2  cases  during  the  past  3  years. 
Five  were  not  benefited  and  died,  6  show  pri- 
mary cure,  I  is  unimproved  but  still  living  after 
10  months.  Of  the  six  showing  primary  cures 
I  is  well  for  i  year  and  8  months,  i  is  well  for 
I  year  and  7  months,  i  is  well  for  i  year  and 
5  months,  1  is  well  for  i  year  and  2  months, 
I  is  well  for  8  months,  i  is  well  for  3  months. 
These  cases  were  not  selected,  and  two  were  so 
far  advanced  that  the  ligature  of  the  ovarian 
artery  was  impossible  on  account  of  infiltration. 
It  is  my  opinion  that  some  of  these  cases 


have  been  materially  benefited  by  this 
method.  Cases  of  similar  type  under  treat- 
ment at  the  same  time,  which  were  subjected 
to  radiation  only,  did  not  improve,  or  had 
recurrence  after  temporary  amelioration  of 
the  local  and  general  symptoms. 

Since  June,  19 15,  96  cases  of  carcinoma 
of  the  uterus  have  come  under  my  observation 
in  my  private  work  and  my  service  at  the 
Touro  Infirmary,  and  of  this  number  56  were 
treated  with  radium  only.  All  the  cases 
were  examined  microscopically  and  the  chni- 
cal  diagnosis  of  carcinoma  was  confirmed. 
With  very  few  exceptions,  all  cases  were  bene- 
fited and  showed  improvement  in  regard  to 
both  general  and  local  symptoms.  Some  of  the 
cases  had  improved  to  such  an  extent  that 
a  cure  could  be  hoped  for.  Cases  which  did 
not  show  improvement  after  one  or  two 
treatments  have  not  been  influenced,  as  a  rule, 
even  after  prolonged  treatment.  Recurrences 
after  apparent  clinical  cure  by  radium  were 
observed  mostly  in  6  to  9  months,  and  further 
application  in  these  cases  has  been  without 
benefit.  Almost  all  of  these  cases  have  been 
of  a  very  advanced  type,  and  it  is  doubtful 
whether  any  other  method  of  treatment 
could  have  been  employed  without  immediate- 
ly endangering  the  life  of  the  patient.  Even 
if  there  were  no  marked  results  in  regard  to  a 
permanent  cure,  the  palliative  influence  on  the 
local  and  general  s\TTiptoms  was  remarkable. 

Of  22  cases  living  today  i  is  well  for  4 
years,  i  is  well  for  3  years,  2  are  well  for  2 
years.  (One  of  these  has  vesicovaginal  and 
rectovaginal  fistula.) 

The  remaining  cases  of  this  group  have 
been  under  treatment  for  less  than  1 2  months. 

Of  22  cases  which  have  died  2  had  been 
well  for  3  years,  but  died  of  intercurrent 
pneumonia;  i.  a  woman  of  39  years,  died,  free 
of  recurrence  for  i '  2  years. 

The  time  of  observation  for  the  entire  series 
has  been  too  short  to  be  able  to  speak  of  any 
permanent  cure,  or  even  to  compute  a  per- 
centage, but  the  outlook  is  hopeful  that,  at 
the  end  of  a  five  year  period  there  may  be  a 
fair  percentage  living,  especially  of  the  early 
cases,  which  were  treated  by  radium  only. 

To  simjilify  the  survey  of  the  resulL-;,  I 
have  divided  the  cases  into  three  large  groups: 
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Group  i:  Carcinomata  which  are  early  and 
easily  operable :  (a)  Cases  treated  with  radium 
only,  (b)  Cases  with  panhysterectomy  and 
postoperative  radiation. 

Group  2:  Carcinomata,  that  are  doubtful 
and  inoperable:  (a)  Cases  treated  with  radi- 
um, (b)  Cases  treated  with  hgation  and 
radium. 

Group  y  Recurrence  of  carcinoma  after 
panhysterectomy. 

Group  i:     Living      Dead  Xo  Report 

a.  4  I  16 

b.  5  4  09 
Group  2: 

a.  22  22  12  56 

b.  7  5  o  12 
Group  3:        4               4               5  13 

Total  96 
In  regard  to  the  treatment,  I  am  greatly 
indebted  to  Drs.  Samuel  and  Bowie,  radio- 
therapists of  the  Touro  Infirmary,  for  their 
valuable  assistance  and  co-operation.  The 
technique  that  has  been  followed  in  the 
appHcation  of  the  radium  has  been  extremely 
simple.  The  silver  tubes,  1^2  millimeters 
thick,  each  containing  25  or  50  milligrams 
of  radium,  after  being  placed  in  a  3-millimeter 
brass  filter,  are  covered  by  a  soft  rubber  finger 
cot,  the  end  of  which  is  tied.  This  cot  is  then 
put  in  the  cancer  crater  which  is  present  in 
most  advanced  cases  and  allowed  to  remain 
for  12  hours.  The  vagina  is  packed  with 
steril6  gauze  to  protect  the  rectum  and  bladder 
as  far  as  possible.  No  retention  catheter  is 
employed.  After  one  application,  the  mass 
usually  shrinks  and  a  second  application  is 
then  made  intracervdcaUy.  Fifty  milligrams 
of  radium  covered  by  a  celluloid  capsule  is 
introduced  into  the  cervix,  and  50  miUigrams 
or  more  put  into  the  still  existing  crater,  or 
upper  part  of  the  vagina,  and  held  there  by  a 
gauze  pack. 

In  most  cases,  these  applications  were 
made  in  8-  to  lo-day  intervals,  and  then  the 
patient  was  asked  to  return  every  4  to  6 
weeks  for  examination.  If,  upon  examina- 
tion, the  patient  was  found  improved,  and  some 
infiltrated  tissue  was  still  present,  applications 
were  repeated.  In  cases  where  no  improvement 
could   be   observed,    further   treatment   was 


without  success.  Many  cases  had  been  clini- 
cally well  after  3  months.  I  have  followed  the 
rule  of  applying  radium  at  intervals  of  3 
months  in  all  inoperable  cases  which  had 
clinically  improved.  In  the  earlier  cases,  no 
further  treatment  was  employed. 

During  the  past  year,  there  was  some  slight 
variation  in  the  method  of  treatment,  and 
this  change  has  proved  so  far  quite  satisfactory 
and  is  rather  more  convenient  to  the  patient. 
The  time  of  the  first  application  is  prolonged 
to  24  hours,  and  repeated  after  6  weeks  for 
the  same  length  of  time. 

HISTORY    OF   CASES 

Case  i.  Mrs.  St.  M.,  age  51.  T.  I.  No.  61, .559. 
Up  to  8  months  before  treatment  patient  had  been 
in  good  health.  The  menses  were  regular;  every 
28  days,  lasting  4  days  and  were  without  pain. 
Since  treatment  there  has  been  a  slight  vaginal  dis- 
charge with  blood,  no  odor.  The  patient  has  lost 
weight. 

Vaginal  examination  revealed  an  enlarged  cervi.x 
with  the  posterior  lip  especially  thickened  and  ulcer- 
ated. A  diagnosis  of  carcinoma  was  made  and  con- 
firmed by  microscopic  examination  of  a  small  section. 
As  the  patient  had  symptoms  of  an  early  pulmonary 
lesion,  a  radical  operation  was  not  advisable. 

Treatment.  On  July  ig,  191 7,  50  milligrams  of 
radium  were  given  vaginally;  on  July  30,  igiy,  50 
milligrams,  and  on  August  8,  191 7,  25  milligrams. 
The  patient  began  to  improve,  the  vaginal  ulceration 
entirely  disappeared,  and  on  September  10,  191 7,  50 
milligrams  of  radium  were  given  intracervically. 
Since  treatment  the  patient  has  been  under  observa- 
tion and  the  last  examination  showed  the  cervix 
small,  soft,  and  smooth. 

Case  2.  Mrs.  \\,  age  55.  T.  I.  No.  74,645.  Menses 
stopped  2  years  before  (?).  Patient  had  vaginal 
discharge  for  few  months.  The  attending  physician 
advised  treatment  with  radium  in  preference  to 
operation  because  patient  had  heart  lesion.  The 
cervix  uteri  was  enlarged  and  ulcerated  and  micro- 
scopic examination  proved  malignancy.  The  pa- 
tient was  at  the  time  suffering  from  symptoms  of 
cardiac  decompensation. 

Treatment.  On  May  6,  1919,  50  milligrams  of 
radium  were  given  for  a  period  of  8  hours;  May  13, 
1919,  50  milligrams  for  8  hours;  May  20,  1019,  50 
milligrams  for  8  hours;  June  24,  1919,  50  milligrams 
for  9  hours;  and  September  g,  1920,  75  milligrams  for 
12  hours.  lifter  a  few  days  the  cervix  became 
small  and  smooth  and  there  was  no  discharge. 

Case  3.  Mrs.  M.  A.,  age  46.  T.  I.  No.  74,713. 
The  patient  suffered  from  a  vaginal  discharge  at 
times  bloody,  every  few  days.  The  menses  were 
regular  every  2  or  3  months.  The  cervix  was  thick- 
ened, enlarged,  and  the  posterior  lip  was  ulcerated. 
A  rush  diagnosis  was  made  of  carcinoma. 
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Treatment.  On  May  lo,  1919,  after  curettage 
50  milligrams  of  radium  were  applied  intracervically; 
on  May  17,  1919,  50  milligrams  of  radium  were  ap- 
plied intracervically  and  25  milligrams  vaginally; 
on  May  24,  1919,  the  patient  showed  improvement 
and  the  cervix  felt  small  and  smooth;  on  September 
28,  191Q,  the  patient  still  continued  to  do  well  and 
was  apparently  cured — 75  milligrams  of  radium  were 
applied  for  12  hours;  on  January  6,  1920,  the  paitient 
returned.  The  posterior  lip  of  the  cervix  was  entirely 
destroyed,  the  vaginal  wall  was  infiltrated.  She 
had  a  severe  haemorrhage  at  home  and  had  con- 
tinued bloody  discharge.  Seventy-five  milligrams 
of  radium  were  given  vaginally  for  12  hours.  There 
was  no  relief  and  patient  died   a  few  weeks   later. 

Case  4.  Mrs.  L.  T.,  age  39.  T.  I.  No.  55,783. 
The  patient  had  been  losing  blood  from  the  vagina 
for  3  months.  There  was  no  pain,  she  did  not  lose 
weight.  Vaginal  examination  showed  an  ulceration 
of  the  cervix  and  slight  involvement  of  the  vagina. 


Treatment.  On  August  28,  1916,  50  milligrams  of 
radium  were  applied  intracervically  for  12  hours;  on 
September  7,  1916,  50  milligrams  were  applied 
vaginally  for  12  hours;  and  on  September  30,  1916, 
75  milligrams  were  applied  vaginallv  for  10  hours. 

Case  5-  Mrs.  E.  DeM.,  age  48  years.  T.  I.  No. 
84,529.  Patient  suffered  from  ulceration  of  cervix 
with  a  good  deal  of  discharge  for  about  6  months. 

Treatment.  On  August  4,  1920,  50  milligrams  of 
radium  were  given  intracervically  for  24  hours;  and 
50  milligrams  vaginally  for  the  same  time;  on  Sep- 
tember 8,  1920,  100  milligrams  of  radium  were  given 
vaginally  for  24  hours.     Cervix  smooth  and  normal. 

Case  6.  Mrs.  M.  E.,  age  48.  T.  I.  No.  85,610. 
The  patient  suffered  from  carcinoma  of  the  ccr\dx 
with  ulceration  over  the  posterior  lip  of  the  cervix. 

Treatment.  On  September  28,  1920,  50  milli- 
grams of  radium  were  given  intracervically  for  24 
hours;  October  29,  1920,  50  milligrams  were  given 
vaginally  for  8  hours.     The  ulceration  disappeared. 


THE    HISTOLOGICAL    CHANGES    INCIDENT   TO   RADIUxM   AND    X-RAY 
TREATMENT  OF  UTERINE  CARCINOMA 

By  DOZENT  dr.  O.  FR.\NKL  and  DR.  I.  .VMREICH,  Vienna 


TO  determine  the  gradual  changes 
brought  about  by  radium  and  X-ray 
therapy  and  to  standardize  the  tech- 
nique of  appHcation,  we  have  attempted  to 
learn  by  means  of  a  study  of  serial  sections  of 
excised  tissue  taken  at  different  intervals 
from  the  crater  and  its  edge  in  carcinoma 
of  the  uterus,  at  what  time  the  action  of 
radium  or  the  rays  is  greatest  and  the  point  at 
which  the  effect  of  the  rays  or  radium  begins 
to  lessen.    We  proceeded  as  follows: 

Radium.  A  series  of  five  treatments  was 
given,  each  covering  a  jieriod  of  12  hours,  at 
intervals  of  i  to  2  days.  We  used  50  milli- 
grams of  radium  in  a  platinum  or  brass  filter 
with  I  centimeter  cotton  and  rubber  condon. 

X-ray.  We  used  a  sjTnmetrical  apparatus, 
raying  at  a  focal  distance  of  22  centimeters 
and  giving  a  maximum  dose  of  18  Holzknecht 
units,  filtering  through  3  millimeters  of  brass, 
0.5  millimeter  of  zinc,  wood  or  chamois  four 
times  as  thick;  ,^  milliampcres,  11  Benoist, 
40  minutes  per  field.  Eight  to  nine  fields 
were  covered,  three  or  four  in  front,  four  in 
back,  and  one  in  the  jierineal  region.     In  the 


first  series  the  portio  was  treated,  in  the 
second  the  parametrium,  and  in  each  eight  or 
nine  fields  were  covered.  The  second  series 
was  given  after  6  weeks. 

We  shall  cite  first  our  notes  from  a  case  of 
papillary  carcinoma  with  small,  densely 
packed  cells  of  an  immature  tj^se  with  exten- 
sive involvement  of  the  stroma,  for  iii  this 
case  we  were  able  to  make  a  precise  study  of 
the  changes  produced  by  the  radiological 
treatment.  Three  days  after  the  first  treat-' 
ment  the  tissue  excised  from  the  crater  showed 
oedema  of  the  stroma  and  the  formation  of 
oedematous  lacuna;  together  with  a  number  of 
intact  carcinomatous  nests.  There  was  also 
extensive  vascularization.  Examination  of  a 
small  jiiece  of  tissue  from  the  edge  of  the  crater 
showed  no  marked  changes.  Four  days  after 
the  first  and  12  hours  after  the  second  treat- 
ment, we  found  that  the  carcinoma  cells 
directly  played  upon  by  the  rays  were  greatly 
swollen,  the  nuclei  were  increased  in  size  but 
well  stained;  the  stroma  showed  loosening 
and  fcdematous  changes;  the  alveoli  were 
surrounded  by  an  redematous  fluiil  preventing 


FRANKL:    HISTOLOGICAL   CHANGES   IN   RADIUM   AND   X-RAY  TREATMENT  163 


the  stroma  from  adhering  closely  to  the 
epithelial  nests.  Pieces  of  tissue  taken  from 
the  edge  of  the  crater  presented  similar 
changes:  shght  oedema  and  in  certain  places 
enlarged  carcinomatous  cells.  On  the  fifth 
day  after  the  first,  and  12  hours  after  the 
third,  treatment  we  saw  in  those  portions 
directly  exposed  a  very  marked  cedema,  the 
pseudopapillary  tissue  enormously  swollen 
and  the  vessels  in  these  papillae  (which  were 
elongated  and  thickened)  dilated.  Epithe- 
lial cells  were  found  detached  from  the 
nests  and  scattered  in  the  detritus.  On  the 
sixth  day  after  the  first  treatment  we  noticed 
the  same  sort  of  changes  at  the  edge  of  the 
crater;  cedema  separating  the  stroma  from 
the  alveoli  of  the  carcinoma  and  numerous 
detached  cells  within  the  oedematous  areas. 
The  carcinoma  cells  were  greatly  increased  in 
size.  On  the  seventh  day  we  found  the  nests 
almost  destroyed,  the  cells  broken  up  into 
dtbris  and  a  few  cells  lying  in  the  periphery 
indicating  the  former  extent  of  the  carcinoma. 
In  the  centers  were  a  few  nucleated  cells,  also 
hyaline  remnants  of  greatly  enlarged  car- 
cinoma cells.  Areas  of  oedema  were  present 
and  the  immigration  of  Ijoiiphocytes  caused 
loosening  of  the  carcinomatous  cell  masses. 

Exactly  the  same  changes  were  observed 
in  the  portions  which  were  only  directly 
exposed  to  the  rays.  Vacuolization  was  a 
distinct  feature  of  the  histological  picture. 
On  the  ninth  day  after  the  first,  3^  days 
after  the  fourth,  treatment  we  saw  in  the 
portions  indirectly  treated  changes  which 
indicated  a  turning  point  in  the  effect  of  the 
rays;  the  alveoli  were  broken  up,  the  cells 
showed  enlargement,  vacuolization,  and  hy- 
ahne  changes.  On  the  tenth  and  eleventh 
days  we  found  a  breaking  down  of  the  nests 
of  carcinoma  cells  and  penetration  by  the 
lymphocytes.  These  changes  occurred  in 
the  portions  which  were  exposed  either  direct- 
ly or  indirectly  to  the  rays.  On  the  eleventh 
day  the  areas  indirectly  rayed  showed  in  the 
center  of  an  alveolus  composed  of  vacuohzed 
cells  a  number  of  prohferating  carcinoma  cells 
which  indicated  that  the  action  of  the  rays 
was  becoming  less  effective.  Passing  to  the 
twenty-sixth  day  after  the  first  treatment 
we   found   that   the  areas  which  had    been 


directly  rayed  showed  scattered  remnants  of 
carcinomatous  tissue  with  very  few  cells 
surrounded  by  hyaline  and  structureless  cell 
aggregations.  Forty-one  days  after  the  first 
treatment,  we  found,  besides  altered  tissue 
masses,  rapidly  prohferating  carcinoma  cells 
resembling  those  present  before  treatment. 

We  therefore  concluded  that  the  areas 
directly  exposed  to  the  rays  showed  the  first 
changes  on  the  third  and  fourth  days;  that 
that  influence  of  the  rays  was  greatest  be- 
tween the  fifth  and  seventh  days ;  and  that  the 
rays  were  no  longer  effective  after  the  fortieth 
day,  when  the  genoceptors  of  the  cells  became 
active  and  caused  proliferation.  Areas  in- 
directly treated  were  slower  in  showing  the 
changes  and  the  eft'ect  wore  off  sooner. 

Comparing  the  results  obtained  from  X-ray 
treatment  and  radiumtherapy,  we  find  the 
same  histological  changes:  first  oedema,  then 
enlargement  of  the  cells  and  the  carcinoma- 
nest  penetration  of  lymphocytes,  vacuoliza- 
tion, and  other  changes  found  after  such 
treatment.  On  the  whole,  we  found  that  the 
changes  took  place  sooner  after  treatment 
with  the  X-ray  than  with  radium.  One 
point  should  be  emphasized  and  that  is  that 
in  a  case  which  reacted  very  favorably  to 
X-ray  treatment  there  was  complete  omission 
of  the  stage  of  enlargement  of  the  cell.  This 
change  does  not  seem  to  be  desirable  in  radio- 
therapy; it  is  rather  a  form  of  cellular  regres- 
sion and  does  not  lead  to  cell  destruction. 
Our  specimens  show  that  swollen  cells  may 
proliferate  in  every  part  of  the  alveolus.  The 
nutriceptors  are  apparently  injured  to  a 
greater  extent  than  the  genoceptors  and  only 
the  complete  ehmination  of  the  latter  prevents 
proliferation  of  the  carcinomatous  tissue. 


There  are  distinct  differences  between  di- 
rect and  indirect  ray  treatment.  Carcinoma 
cells  respond  more  quickly  to  the  action  of 
the  X-ray  than  to  radium  and  do  not  show 
the  stage  marked  by  the  swelling  of  the 
cell  body.  These  facts  induce  us  to  advise 
the  use  of  the  X-ray  in  treating  the  para- 
metrium and  the  glands,  while  the  use  of 
radium  is  preferable  in  treatment  of  the 
carcinomatous  crater. 


164 


SURGERY,   GYNECOLOGY  AND  OBSTETRICS 


REMOVAL  OF  VENTRAL  TUMORS  OF  THE  SACRUM   BY  THE 
POSTERIOR  ROUTE' 

By  HERMAN  E.  PEARSE,  JI.D.,  F.A.C.S.,  Kansas  City,  Missouri 


VENTR.AL  tumors  of  the  sacrum  first 
described  and  brought  into  surgical 
literature  by  Middledoq:)h'  form  an  in- 
teresting group.  The  name  "Middledorph 
tumors"  clings  to  them  although  Law's  name 
of  ''ventral  tumors"  of  the  sacrum  is  perhaps 
better  nomenclature. 

These  tumors  interest  the  operating  surgeon 
through  the  oddity  of  their  origin  and  place- 
ment, the  difficulty  of  their  removal,  and  their 
dangerous  habits  of  rapid  growth  and  greedy 
encroachment  upon  bladder,  bowel,  and 
ureter.  They  interest  and  puzzle  the  patholo- 
gist by  the  varied  character  of  their  cell  for- 
mation and  by  the  structural  anomalies  they 
present.  The  confusion  of  the  amateur  path- 
ologist who  attempts  their  study  is  only 
exceeded  by  the  confusion  of  the  amateur 
operator  who  attempts  their  removal.  Both 
will  have  occasion  to  wish  themselves  well  out 
of  the  case. 

In  igi2  Law,-  of  Minneapolis,  read  before 
this  society  an  article  entitled  "Ventral 
Tumors  of  the  Sacrum"  in  which  he  gave  a 
clear  account  of  the  origin  and  development 
of  these  tumors  and  their  minute  as  well  as 
gross  anatomy.  Their  origin  seems  well  es- 
tablished. Embryonic  remains  they  surely 
are.  Their  many-sided  pathology;  the  varia- 
tions in  their  microscopic  structure;  the  con- 
fusing reports  from  laboratories  as  to  their 
classitication;  the  varying  cytology  of  these 
tumors  may  be  well  accounted  for  by  exten- 
sive development  which  normally  and  an- 
atomically grows  from  the  wolffian  bodies, 
and  it  is  from  these  wolflian  bodies  with  their 
embryonic  cycles  of  origin,  function,  degen- 
eration and  quiescent  persistence  that  these 
tumors  oftenest  spring.  They  lie  in  the  region 
where  in  the  embryo  the  neural  canal  differ- 
entiates itself  from  the  intestinal  canal  and 
where  the  wolffian  body  becomes  the  renal 
system,  and  the  wolffian  duct  becomes  the  vas 


1  Middledorph.  Arch.  f.  Path.  .\n 
*Tr.  West.  Surg.  Ass.,  igi2. 


,  Bcrl..  1885,  vi,  37- 


deferens  in  the  male,  and  degenerates  in  the 
female.  It  is  here  in  the  adult  that  bladder, 
ureter,  bowel,  and  vas  are  contiguous.  The 
tumors  lie  ventral  to  the  cup-shaped  ca\ity 
of  the  sacrum.  They  shove  their  bulk  forward 
and  can  be  felt  above  the  pubic  bone,  and 
when  large  may  be  seen  there.  They  thus 
invite  attack  by  ventral  incision  and  the 
literature  shows  cases  that  have  gone  on  to 
serious,  even  fatal  condition,  owing  to  the 
destruction  of  tissue,  the  difficulty  of  con- 
trolling haemorrhage,  and  the  infection  of  the 
operative  field  incident  to  an  operation  that 
traversed  the  peritoneum  to  reach  the  seat  of 
dissection  and  excision;  yet  the  dorsal  posi- 
tion for  the  operative  case  is  such  a  common 
one  that  unless  carefully  instructed  a  house 
service  is  apt  to  present  such  a  case  prepared 
for  ventral  section.  An  added  in\-itation  to 
suprapubic  attack  is  the  error  in  diagnosis 
that  so  often  records  these  tumors  as  intra- 
peritoneal, ovarian,  parovarian,  or  uterine. 
When  such  an  attempt  is  made  and  the 
abdomen  opened  in  front  in  the  lower  middle 
line,  an  operator  who  has  not  attempted  such 
a  task  before  is  inclined  to  go  on  and  shell  out 
the  tumor  which  he  finds  behind  the  pelvic 
viscera.  He  is  working  deeply  and  the  con- 
trol of  haimorrhage  is  difficult.  As  he  pro- 
gresses his  difficulties  increase.  Realizing 
perhaps  the  futility  of  completing  the  removal 
of  such  a  grt)wth  from  a  suprapubic  incision, 
the  surgeon  may  supplement  it  with  an  attack 
by  the  perineal  route  only  to  be  balked  by 
the  bowel  and  ureter  pushed  down  by  the 
growth.  There  remains  the  attack  by  the 
sacral  incision.  While  a  posterior  incision  and 
a  sacral  resection  is  an  ideal  way  to  reach  these 
growths,  it  is  practically  impossible  to  do  it 
supplementary  to  an  abdominal  incision. 
Rules  of  technique  are  outraged. 

It  is  the  pur^iose  of  this  paper  to  call  atten- 
tion briefly  to  these  tumors  and  the  reasons 
for  their  removal  by  the  posterior  route. 
Kocher  in  1874,  and  many  writers  since  his 


'Read  before  the  Western  Surgical  AMociation,  Los  Angeles,  December  3-4,  iqxo. 
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time  have  invaded  the  pelvis,  at  least  the 
posterior  inferior  pelvis  by  way  of  the  sacrum, 
but  Kraske,  of  Frieburg.estabHshed  and  pub- 
lished the  technique  that  met  the  approval  of 
the  surgical  world,  and  his  name  by  common 
consent  is  given  to  the  procedure  of  opening 
the  pelvis  by  resection  of  the  sacrum.  The 
essentials  of  sacral  resection  for  removal  of 
tumors  from  the  pelvis  are  that: 

1.  The  patient  be  placed  on  his  face  with 
pelvis  well  raised  and  thighs  flexed. 

2.  An  incision  be  made  from  just  posterior 
to  the  anus  upward  in  the  middle  line  and 
carried  above  the  coccyx;  then  cur\dng  to  the 
left  it  follows  the  left  edge  of  the  sacrum.  It 
is  carried  down  to  the  bone  and  dissected  out- 
ward right  and  left  exposing  the  edges  of  the 
sacrum  and  the  sacrosciatic  ligament,  and 
carrying  the  edges  of  the  gluteal  muscle. 

3.  The  third  sacral  nerves  must  be  identi- 
fied and  the  sacrum  divided  below  them. 
They  should  if  possible  remain  intact.  The 
central  canal  of  the  sacrum  should  not  be 
opened.  The  attachment  of  the  sacrosciatic 
ligament  to  the  coccyx  should  then  be  severed, 
also  the  lower  sacrum  should  be  freed  with  a 
blunt  dissector  from  all  connections.  The 
amputation  is  best  done  with  a  wire  saw. 
The  use  of  chisel  and  mallet  here  causes  shock. 

4.  Thus  the  field  Hes  before  us.  All  bleeding 
is  arrested  and  the  growth  attacked  according 
to  its  location,  attachment  and  adhesions. 

From  this  point  the  operation  may  be  of 
any  severity,  usually  it  will  be  exceedingly 
simple.  All  Middledorph  tumors  should  be 
attacked  from  this  direction  for  the  following 
reasons: 

1.  They  lie  directly  in  front  of  the  sacrum. 
When  it  is  lifted  oft'  they  can  be  studied  in 
plain  view. 

2.  They  can  then  be  removed  systemati- 
cally without  disturbing  the  remainder  of  the 
pelvic  viscera. 

3.  The  peritoneum  is  not  opened  in  reach- 
ing the  tumor.  If  it  is  opened  later  in  the 
removal  it  is  not  traversed  and  infected,  and 
its  contents  may  be  protected. 

4.  The  cautery  may  be  used  freely  without 
damage  to  other  structures. 

5.  Extensive  tissue  removal  in  handHng 
the  tumor's  connections  in  muscle,  fat  and 


fascia,  even  bone,  can  be  made  quickly,  safely 
and  extensively  because  in  plain  sight.' 

6.  Scar  recurrence  is  in  plain  view  and 
accessible  to  secondary  operation. 

7.  Blood  supply  and  nerve  supply  can  be 
seen  and  easily  attended  to. 

All  of  these  reasons  are  anatomical;  have 
to  do  with  technique;  are  more  or  less  self- 
evident.  The  sixth  one  calls  upon  us  to  go  a 
bit  more  into  the  pathologv'  of  these  growths, 
as  it  touches  the  treatment  of  their  recurrence 
in  or  about  the  scar  after  operating  for  their 
removal.  They  are  pathologically  and  clini- 
cally maHgnant.  Their  maUgnancy  is  clini- 
cally of  the  nature  of  the  sarcoma.  They 
travel  along  lines  of  blood  supply.  Their 
metastases  are  into  muscle  and  fascia  and 
fatty  tissue  oftener  than  in  lymph  nodes. 
Their  recurrence  is  along  scars  made  for  their 
removal.  They  show  the  cytology  of  hyper- 
nephroma or  nerve  tissue  or  mixed  tumors 
when  the  pathologist  examines  them,  but  to 
the  eye  of  the  clinical  surgeon  they  follow  the 
habits  of  the  sarcoma. 

Mr.  D.  B.  H.  of  Verona,  Missouri,  came  to  my 
service  in  St  Luke's  Hospital,  March  15.  1015,  com- 
plaining ot  pain  down  in  the  lower  bowel  so  constant 
it  required  opiates.  He  was  63  years  of  age,  a 
lumberman,  referred  to  me  by  Dr.  Loveland. 

The  patient  suspected  lues  20  years  ago.  He  had 
been  fairly  well  treated  and  tor  2  years  had  no 
relapse.  There  had  been  no  subsequent  manifesta- 
tion of  the  disease. 

Present  illness.  Beyond  the  pain  in  the  pelvis 
there  were  no  other  symptoms.  Two  years  ago  he 
had  noticed  for  the  first  time  pain  over  the  tip  of  the 
spine.  He  went  to  St.  Louis  and  saw  Dr.  C.  who 
sent  him  to  Dr.  F.  Neither  gave  him  a  diagnosis. 
He  then  went  to  Hot  Springs  and  was  treated  for 
lues.  .Afterward  he  was  given  several  salvarsan 
treatments  at  Springfield.  The  antiluetic  treatment 
did  not  help  the  pain.  The  patient  was  constantly 
in  pain  between  times.  The  pain  became  excruciat- 
ing when  bowels  acted,  .\bout  a  year  ago  he  began 
to  take  antipyrene,  codein,  and  phenacetin  to  stop 
the  pain.    Wassermann  negative. 

Physical  examination.  Two  weeks  before  the  op- 
eration the  examining  fingei  came  upon  a  more  or 
less  cystic  feeling  tumor  in  front  of  the  coccyx  and 
lower  sacrum.  It  was  almost  in  a  mid-line  and 
could  not  be  moved  by  backward  pressure. 

Diagnosis.  \'entra]  tumor  of  the  sacrum;  terato- 
matous  in  origin;  congenital  in  development;  sar- 
comatous in  degeneration.  Removal  advised  and 
accepted. 

Operation.  March  31,  1915.  An  incision  was 
made  from  the  left  posterior  superior  iliac  spine  and 
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curved  in  toward  the  central  portion  of  the  sacrum 
down  to  the  anus.  The  tissues  were  separated  from 
the  tip  of  the  coccyx  and  rectum  by  blunt  dissection, 
also  separated  from  the  face  of  the  tumor.  It  was 
found  on  each  side  of  the  coccyx  the  tumor  had 
involved  each  gluteus  maximus.  The  involved 
portion  of  these  muscles  were  cut  about  three- 
fourths  of  an  inch  to  an  inch  on  the  outside  of  the 
tumor.  The  third  sacral  notch  was  found  and  the 
sacrum  fractured  across  with  a  large  chisel  at  this 
level.  At  this  time  the  patient  suffered  extreme 
shock,  and  the  blood  became  very  dark.  The  tumor 
was  rotated  out  of  its  position  and  found  to  be  lim- 
ited above  by  the  peritoneum.  The  blood  vessels 
were  secured,  the  tumor  removed,  and  all  bleeding 
stopped;  the  skin  was  approximated.  Two  drains 
were  inserted,  one  on  each  side  of  rectum,  and  the 
patient  was  put  back  to  bed. 

Shock  reappeared  several  times  the  day  of  opera- 
tion. Drainage  was  out  in  24  hours.  The  patient 
had  perfect  use  of  his  limbs  when  recovered.  All 
pain  ceased  when  operation  was  completed.  No 
pain  since. 

September  1,  191 5.  The  patient  complains  of  a 
feeling  of  prolapse  when  bowels  move,  due,  it  was 
found,  to  the  cutting  away  of  the  attachments  of 
the  levator  ani  muscle.  An  ingenious  truss  by  an 
instrument  maker  relieved  this. 

October  22,  IQ17.  Patient  is  well.  No  trouble 
since  relieving  the  anterior  rectal  displacement  by 
a  brace  lifting  the  perineum.  Muscles  became 
stronger  except  now  he  has  a  return  of  pain.  Rheu- 
matism in  left  leg  from  hip  downward. 

September  11,  1919.  Patient  returned  with 
tumor  to  left  of  scar.  This  tumor  was  small, 
movable,  but  attached  to  the  muscles.  He  entered 
my  service  at  the  Research  Hospital  and  was  op- 
erated upon  September  12,  iqiq.  Incision  was 
made  according  to,  and  following  the  line  of  the 
former  operation.  At  the  lower  angle  of  the  in- 
cision, a  hard  tumor  about  i  inch  in  diameter  by  J4, 
inch  in  length,  was  encountered.  This  was  lying  on 
the  fascia  involving  the  fascia  and  also  the  gluteal 
muscle.  All  portions  of  muscle  and  fascia  involved 
were  removed.  The  tumor  had  not  attached  itself 
to  the  bowel.  The  entire  tumor  and  surrounding  fat, 
fascia,  and  muscle  were  taken  out  and  referred  to  ■ 
the  laboratory.  The  pathologist's  report  showed  the 
growth  to  be  hypernephroma. 

The  patient  made  an  uninterrupted  recovery,  and 
was  discharged  October  4,  the  wound  granulating 
nicely. 

November  4,  1Q19.  Patient  writes  that  he  is 
getting  along  very  well.  Is  feeling  fine,  and  helping 
to  look  after  his  business. 

June  9,  1920.  Patient  reported  at  oflice.  Exam- 
ination shows  a  lump  the  size  of  hazel  nut  and 
movable  in  the  upper  part  of  the  scar.  Also  a 
larger  lobulaled  tumor  high  up  on  the  right  side 
under  the  right  gluteal  muscle. 

June  0,  1920.  He  entered  my  service  at  St. 
Mary's    Hospital    and    was    examined    by    several 


members  of  the  staff.  The  malignant  nature  of  the 
tumor  was  conceded  because  of  its  recurrence.  He 
was  X-rayed  thoroughly  before  operation  as  follows: 
June  1 1,  IQ20,  by  4  points  of  entry  posterior;  June 
12,  1920,  by  5  points  of  entry  posterior;  June  13, 
1920,  by  5  points  of  entry  anterior;  June  14,  1920, 
by  5  points  of  entry  posterior. 

The  X-ray  work  was  by  a  Coolidge  tube  9>2-inch 
spark  gap,  for  7  minutes,  protected  by  6  filters  of 
aluminum,  5  milliamperes  of  current,  S-inch  target- 
skin  distance.  This  being  completed  he  was  op- 
erated upon  June  15,  1920.  The  operation  sheet 
shows  the  following  record :  The  incision  went  to 
the  left  of  the  first  incision  of  191 5  which  had  left  a 
clean  soft  scar.  The  removal  of  the  lower  sacrum 
left  the  tumor  (recurrent)  in  plain  view  covered 
only  by  skin  and  fascia.  It  was  very  easily  re- 
moved and  offered  but  few  obstacles.  It  was 
extremely  simple  compared  with  what  would  have 
been  the  case  if  operation  had  been  attempted  by 
any  other  route. 

Four  nodules  were  found,  the  smallest  one  0.5  inch 
in  diameter;  the  largest,  1.5  inches.  The  lowest  was 
in  the  levator  ani  muscle  fibers,  the  others  were  in 
the  gluteal  muscle.  All  were  removed  very  wide  of 
disease.  The  rectum  was  not  opened  but  it  was 
exposed  for  6  inches.  Care  was  taken  to  provide 
against  prolapse  of  tissues  by  suture  of  the  fascia  to 
the  former  scar.  Drainage  was  provided  and  the 
wound  closed. 

There  was  no  shock  and  no  delay  in  commencing 
convalescence.  After  examination  of  all  tissue 
removed,  and  a  careful  review  of  the  case  history  the 
diagnosis  of  hypernephroma  was  abandoned  by  the 
members  of  the  Pathology  Club  and  the  original 
diagnosis  of  Middledorph  tumor  of  neural  origin 
was  confirmed  by  them. 

The  patient's  progress  record  shows  the  following 
entries: 

June  15,  1920,  patient  had  no  shock,  he  awoke 
hoarse  with  a  laryngitis;  June  16,  1920,  same  con- 
dition of  throat;  June  17,  1920,  removed  tubes  and 
packing  from  sacral  wound;  June  19,  1920,  a  little 
hoarse,  otherwise  doing  well;  June  21,  1920,  post- 
operative microscopic  report  hypernephroma  by  the 
pathologist  of  St.  Mary's;  June  25,  1920,  packing 
wound  with  balsam  of  Peru  and  castor  oil  because  of 
a  breaking  down  of  the  lower  end  of  the  wound, 
wound  has  gray  appearance  at  lower  angle;  June 
26,  1920,  patient  is  doing  well.  The  gray  appearance 
of  the  lower  end  of  the  wound  has  disappeared 
somewhat  under  castoi  oil  and  balsam  of  Peru 
treatment.  I'atient  is  to  be  discharged  today  and 
to  place  himself  under  the  care  of  the  family 
physician  who  will  be  directed  as  to  treatment. 
He  will  return  at  intervals  of  3  weeks  for  further 
X-ray  treatments  and  region  is  to  be  carefully 
watched. 

The  case  of  approach;  the  ease  of  future 
observation  and  of  future  reoperation  and  the 
freedom    from  disturbance    of    other  organs 
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marks  the  posterior  route  as  the  best  route 
for  the  removal  of  these  tumors. 

The  patient  has  since  returned  and  has  been 
X-rayed  with  a  9'  2-inch  spark  gap  4  times  at 
intervals  of  3  weeks  receiving  5  milliamperes 
of  current  at  each  port  of  entry.  He  was 
treated  through  ''24  ports  of  entry,  fore  and 


aft,""  at  each  series.  The  value  of  having  all 
scar  tissue  readih'  accessible  to  X-ray  again 
emphasizes  the  desirabilit}'  of  the  sacral  re- 
section route  for  removal  of  these  tumors. 

Note — June  20,  igji.  The  patient  returned  for  ex- 
amination I  j-^ear  after  the  third  operation  and  9  months 
after  his  last  X-ray.     There  is  no  evidence  of  recurrence. 


A  CRITICAL  STUDY  OF  AN  ORGANISM  ASSOCIATED  WITH  A  TRANS- 
PLANTABLE CARCINOMA  OF  THE  WHITE  MOUSE ' 

By  JOHN  W.  NUZUM,  M.D.,  Chicago 

From  the  Department  of  Pathology  and  Bacteriolog>',  University  of  Illinois,  College  of  Medicine 


SINCE  Jensen"s  observation  in  iqoi  that 
a  spontaneous  alveolar  carcinoma  oc- 
curring in  the  breast  of  a  white  mouse 
could  be  transplanted  into  normal  white  mice, 
many  investigators  have  studied  the  trans- 
plantable tumors  of  the  lower  animals  in  count- 
less laboratories  throughout  the  world.  Infor- 
mation of  great  value  has  accumulated  there- 
from. The  transplantation  of  minute  frag- 
ments of  the  original  tumor  into  the  breast 
tissues  of  other  mice  gives  rise  to  a  very  small 
percentage  of  tumors  in  the  tirst  generation. 
Subsequent  inoculations  gradually  yield  a 
larger  percentage  of  takes.  After  several 
animal  passages  the  tumor  virulence  or  adap- 
tation may  be  so  enhanced  that  tumors  iden- 
tical in  structure  with  the  original  carcinoma 
grow  in  from  60  to  100  per  cent  of  the  mice  so 
inoculated. 

It  is  generally  believed  that  the  transplant- 
able carcinomata  arise  from  small  peripheral 
islands  of  cancer  cells  which  surx-ive  the 
transfer.  The  specificity  of  the  cancer  cell, 
i.e.,  the  fact  that  these  tumors  are  transplant- 
able only  in  mice  tends  to  throw  the  cancer 
problem  into  the  category  of  tissue  grafting 
in  general. 

The  study  to  be  reported  has  been  conduct- 
ed during  the  past  2  years  with  a  transplant- 
able mouse  carcinoma  originally  received 
through  the  kindness  of  Dr.  F.  C.  Wood.-    It 

-A  part  of  this  investigation  was  conducted  in  the  surgical  clinic  of 
Dr.  George  W.  Crile  at  the  Lakeside  Hospital.  Cleveland,  during  the  past 
summer.  The  writer  wishes  to  take  this  opportunity  to  thank  Dr. 
Crile  and  his  associates  for  every  kindness  shown  him. 


is  known  in  his  laboratory  as  the  Crocker 
Fund  Carcinoma  No.  11.  This  tumor  has 
been  transplanted  through  more  than  one 
hundred  generations  of  white  mice.  Its  viru- 
lence is  such  that  it  now  yields  from  60  to  100 
per  cent  of  successful  takes  under  favorable 
conditions. 

When  inoculated  into  the  loose  subcutane- 
ous tissues  of  the  white  mouse  the  tumor  grows 
by  expansion  rather  than  infiltration,  giving 
rise  to  larger  encapsulated  growths.  These 
ulcerate  commonly  at  the  end  of  5  to  6 
weeks,  producing  cachexia  and  death  of  the 
animal.  Metastases  rarely  occur  when  the 
tumors  are  inoculated  subcutaneously.  If 
the  tumor  cells  are  inoculated  into  the  solid 
viscera  of  the  mou.se,  i.e.,  into  the  liver  or 
spleen,  the  cancers  gradually  tend  to  grow 
by  infiltration  and  metastasize  into  the  vari- 
ous organs  of  the  body  retaining  essentially 
the  same  histological  structure.  Hence  it 
would  appear  that  the  distinctions  between 
benign  expansive  and  malignant  infiltrating 
growth  axe  not  rigidly  maintained  in  the  trans- 
plantable tumors  of  mice. 

An  incomplete  review  of  the  voluminous 
literature  on  cancer  shows  that  various  bac- 
teria as  inciting  agents  have  been  incriminated 
b}'  numerous  investigators  in  their  ceaseless 
search  for  a  "cancer  parasite.""  But  in  each 
instance  the  critical  etiological  proof,  i.e.,  the 
production  of  genuine  carcinoma  by  the 
inoculation  of  bacteria  in  pure  culture,  has 
failed. 


'  Read  before  the  Chicago  Surgical  Society,  May  6,  1921.     (For  discuss! 
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Peyton  Rous'  has  shown  conclusively  that 
several  different  varieties  of  sarcomata  in 
fowls  may  be  due  to  a  filtrable  agent  or  virus. 
The  virus  passed  Berkefeld  filters  which  held 
back  all  tumor  cells.  Moreover,  the  tumor- 
producing  agent  resisted  dessication  and  re- 
i:)roduced  new  tumors  after  preservation  in 
the  dried  state  for  7  months  in  the  icebox. 
From  his  careful  study  he  concludes  that  two 
factors  are  concerned  in  the  causation  of 
chicken  sarcomata;  one  the  cell  itself  and  the 
other  a  filtrable  agent.  Either  one  or  both 
agents  may  act  to  reproduce  the  sarcoma. 

Still  more  suggestive  is  the  recent  work  of 
Keysser-  who  has  been  able  to  transmit  both 
human  carcinoma  and  sarcoma  to  white  mice 
by  injection  of  a  finewatery  emulsion  of  human 
tumor  cells  into  the  solid  viscera  of  the  mouse. 
Furthermore,  he  was  able  to  transplant  these 
tumors  into  subsequent  generations  of  mice 
obser\ing  a  steady  increase  both  in  virulence 
and  percentage  of  takes  of  the  inoculated 
tumors.  Since  the  tumor  cells  of  man  cannot 
live  in  a  foreign  host  such  as  the  white  mouse, 
the  conclusion  seems  irresistible  that  the  can- 
cer cells  may  carry  with  them  some  other 
agent  which  is  the  real  inciting  cause  of  carci- 
noma. 

After  7  years  of  experimental  stu.fy  on  the 
tumor  problem  in  collaboration  with  VVasser- 
mann,  Keysser  emphasizes  the  fact  that  only 
under  certain  conditions  has  it  been  possible 
to  obtain  his  important  results,  viz.,  the  tumor 
cells  must  be  at  their  maximal  degree  of  viru- 
lence. His  observations  throw  a  new  light  on 
the  cancer  problem. 

In  order  to  determine  whether  or  not  some 
living  micro-organism  capable  of  cultivation 
might  not  be  found  associated  with  the  tumor 
cells,  acting  possibly  as  a  constant  irritant 
to  the  cell  nuclei,  the  following  bacteriologi- 
cal studies  have  been  made: 

MKTIIOD   OF   Cl'LTUATION 

A  large  series  of  white  mice  was  inoculated 
with  sterile  grafts  of  the  Crocker  carcinoma 
No.  II  bymeansof  a  trocarintroduced  into  the 
subcutaneous  tissues  and  more  often  into  the 

'Rous,  Peyton.  Resistance  to  a  tumor-producinK  .igenl  as  distinct 
from  resistance  to  the  implanted  tumor  cells.  J.  Exper.  Med. ,  iqu. 
x\'iii,  416-437;  also  iQlo,  xii,  6q6. 

'Keysser,  I^.  Uebertragung  mcnschlicher  maligner  Geschwuclsle  auf 
Mausc.    Arch.  I.  klin.  Chir..  cxiv,  730-3t>. 


groins  or  axillae.  In  other  instances  multiple 
injections  of  the  sterile,  line,  waterj-  tumor 
emulsion  were  made  into  the  liver  and  perito- 
neal cavity.  The  tumors  were  removed  asep- 
tically  when  about  i  centimeter  in  diameter 
and  inoculated  into  various  solid  cultural  me- 
dia under  aerobic  and  anaerobic  conditions. 
No  growth  resulted  aside  from  occasional 
contaminations  using  the  ordinan,-  sohd  cul- 
tural media. 

Inoculations  of  the  carcinoma  fragments 
into  tubes  of  tissue  ascitic  fluid  media  over- 
laid with  sterile  paraffin  oil  or  solid  petrola- 
tum, according  to  the  method  introduced  by 
Theobald  Smith  and  employed  more  exclu- 
sively by  Noguchi,  Foster,  and  others  in  the 
cultivation  of  tiltrable  viruses,  has  given  re- 
sults of  an  entirely  different  nature. 

The  culture  media  found  most  suitable  con- 
sists of  sterile  human  ascitic  fluid.  Into  tall 
test  tubes  about  20  by  1.5  centimeters  a  frag- 
ment of  sterile  rabbit  kidney  or  brain  tissue 
is  transferred  and  the  tissue  covered  with  10 
to  15  cubic  centimeters  of  ascitic  fluid.  The 
ascitic  fluid  is  next  overlaid  with  3  to  4  cubic 
centimeters  of  sterile  parafhn  oil.  In  other 
instances  solid  paraffin  of  a  low  melting  point 
has  been  utilized  to  effect  partial  anaerobic 
conditions.  The  entire  batch  of  tubes  is  now 
incubated  for  3  to  7  days.  Any  tube  present- 
ing gross  turbidity  or  gas  formation  is  dis- 
carded forthwith  as  contaminated.  With  care- 
ful technique,  the  majority  of  tubes  remain 
brilliantly  clear.  A  sterile  Pasteur  capillary 
pipette  is  inserted  down  to  the  region  of  the 
tissue  fragment  and  stained  smears  prepared 
further  to  safeguard  against  ct)ntamination. 

For  each  indi\idual  mouse  tumor  five  or 
more  tubes  of  the  media  arc  now  inoculated 
with  fragments  of  the  cancer  tissue  aseptically 
removed.  Needless  to  say,  necrotic  or  ulcerat- 
ing tumors  were  not  cultured.  Control  tubes 
both  with  and  without  the  kidney  tissue  and 
paraffin  oil  were  routinely  incubated  with  the 
cultures. 

The  ascitic  fluid  emiiloyed  must  be  bile  free, 
of  good  specihc  gravity  and  t)riginally  sterile. 
Fibrin  content  enhances  the  value  of  the 
media.  Several  hundred  cultivation  experi- 
ments have  shown  that  not  all  specimens  of 
ascitic  fluid  are  la\-orable  for  the  growth  of  the 
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organism  in  question.  Moreover  it  would 
appear  that  storing  the  ascitic  fluid  in  the  ice- 
box for  periods  of  several  months  enhances 
its  cultural  value.  An  original  growth  of  the 
organism  has  never  been  obtained  on  solid 
media.  Once  a  culture  has  been  isolated  in 
the  kidney  tissue  ascitic  media,  it  is  usually 
possible  to  recover  the  organism  in  subculture 
generations  where  it  grows  with  increasing 
ease  after  previous  adaptation  to  artificial 
cultivation. 

CULTUR.\L    .\XD    MORPHOLOGIC.A.L    CH.\R.\CTER- 
ISTICS 

The  peculiar  micro-organism  obtained  from 
mouse  carcinoma  tissue  exhibits  the  following 
growth  characteristics.  Commonly  at  the 
expiration  of  48  to  72  hours'  incubation,  a  dis- 
tinct, grayish  white  opalescent  halo  appears 
about  the  carcinoma  tissue  at  the  bottom  of 
the  tube  of  ascitic  fluid.  Gentle  agitation 
of  the  tube  tends  to  increase  the  degree  of  tur- 
bidity while  the  uppermost  limits  of  the 
cloudy  zone  remain  sharply  demarcated  from 
the  clear  fluid  above.  Further  incubation 
serves  to  increase  the  degree  of  turbidity. 
The  control  tubes  of  tissue  ascitic  fluid  rou- 
tinely incubated  with  the  cultures  remain 
brilhantly  clear.  Only  after  several  weeks' 
incubation  does  a  granular  precipitate  of 
tissue  particles  form  in  the  bottom  of  the  test 
tube. 

Occasionally  initial  cultures  after  4  to  7 
days'  incubation  may  exhibit  a  shght  diffu- 
sion of  turbidity  into  the  uppermost  portion 
of  the  media.  After  prolonged  incubation  a 
fine,  powdery  precipitate  forms  and  slowly 
settles  to  the  bottom  about  the  tissue  frag- 
ments. In  old  cultures  the  upper  column  of 
fluid  may  become  clear  again. 

Subcultures  are  made  by  transferring  from 
0.3  to  0.5  cubic  centimeters  of  the  original 
culture  pipetted  from  the  bottom  of  the  tube 
in  close  proximity  to  the  tissue  fragments 
into  the  next  series  of  tubes.  The  initial 
changes  in  subculture  generations  are  always 
more  marked  and  the  turbidity  in  the  tissue 
zone  exhibits  a  distinct  tendency  to  rapid 
diffusion  upward  rendering  the  clear  medium 
slightly  turbid.  Apparently  this  is  but  an 
expression  of  the  gradual  accommodation  of 


the  micro-organism  to  cultivation  under  arti- 
ficial conditions. 

Pure  cultures  of  the  minute  micro-organ- 
ism obtained  from  mouse  carcinoma  tissue 
present  uniform  morphological  and  cultural 
characteristics.  Stained  smears  of  the  fluid 
from  the  bottom  of  the  test  tube  after  5  to  7 
days'  incubation  reveal  many  definite  minute 
coccal  and  ovoid  bodies  arranged  in  pairs, 
short  chains,  and  clumps.  The  organism 
stains  best  by  Gram's  stain  or  Giemsa  stain. 
It  is  non-motile  and  not  encapsulated.  The 
minute  bodies  in  young  cultures  are  Gram 
positive,  retaining  the  gentian  violet  dye. 
Other  stains  such  as  Loeffler's  alkaline  methy- 
lene blue,  carbol  gentian  violet  or  carbol 
fuchsin  all  stain  the  organism  without  giving 
a  sharp  dift'erentiation  due  largely  to  the  in- 
tensive staining  of  the  surrounding  field. 

The  minute  coccal  bodies  apparently  de- 
velop within  the  carcinoma  cells.  Films  pre- 
pared from  the  lower  level  of  the  tubes  after 
previous  maceration  of  the  cancer  tissue  re- 
veal numerous  pairs  and  single  bodies  within 
the  cancer  cells — frequently  as  many  as  five 
to  fifteen  minute  Gram  positive  organisms 
appearing  within  an  isolated  nest  of  carci- 
noma cells. 

When  stained  by  Giemsa  solution  the  micro- 
organism appears  considerably  smaller  than 
with  the  Gram  stain.  The  purplish  bodies 
vary  in  size  depending  on  the  age  of  the  cul- 
ture and  the  constituents  of  the  media.  Mi- 
nute bodies  averaging  o.i  to  0.3  of  a  micron 
in  diameter  predominate  in  early  cultures. 
In  old  cultures  or  occasionally  when  the  sam- 
ple of  ascitic  fluid  is  unfavorable,  larger  forms 
appear  in  cultures  approximating  the  staphy- 
lococcus in  size.  An  intensive  study  of  the 
morphology  of  this  organism  in  many  young 
and  old  cultures  has  shown  that  the  micro- 
coccus is  extremely  pleomorphic.  Further- 
more, there  is  evidence  to  support  the  \'iew 
that  the  relative  variation  in  the  size  of  the 
coccal  bodies  depends  largely  on  the  varying 
degree  of  oxygen  tension.  In  initial  cultures 
in  the  tissue  ascitic  fluid,  the  small  forms  al- 
ways predominate  although  a  considerable 
variation  in  size  may  exist  in  the  same  culture 
tube.  The  larger  bodies  may  represent  de- 
generation or  involution  forms  at  the  end  of 
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V\\:.  I  (at  Il'I'Ii.  ('rmker  mou-f  i:ircin(ima  Xii.  ii  produced  by  inoculation  of  cancer  tissue  into 
the  subcutaneous  and  breast  tissues  of  a  white  mouse.    (Low  power  magnitication.j 

Fip.  2.  Mouse  tumor  30  days  after  inoculation  of  pure  culture  of  the  micro-organism  in  the  second 
subculture  generation.     Mouse  No.  250.     (Low  power  magnification.) 


the  life  cycle  of  the  organism.  The  smaller 
forms,  many  of  them  presumably  submi- 
croscopic  in  size,  represent  the  micro-organism 
as  it  exists  in  the  cancer  cells  in  a  pathogenic 
form. 

Certain  it  is  that  subcultivation  under  par- 
tial anaerobiosis  always  elTects  a  gradual  di- 
minution in  the  size  of  the  coccal  bodies  until 
in  cultures  farther  removed  from  the  original 
growth  many  of  the  organisms  come  to  retain 
the  Gram  stain  with  varying  degrees  of  in- 
tensity. 

Although  an  initial  growth  of  the  organism 
has  never  been  obtained  on  solid  media,  it  is 
usually  possible  to  obtain  a  growth  on  solid 
cultural  media  after  it  is  once  established  in 
the  tissue  ascitic  tluid.  In  contrast  with  some 
of  the  iiltrable  viruses  the  micro-organism  as- 
sociated with  mouse  carcinoma  may  be  readily 
subcultured  from  the  tissue  ascitic  fluid  under 
partial  anaerobic  conditions  on  to  solid  cul- 
tural media  with  free  access  of  oxygen.  It 
grows  well  on  a  medium  composed  of  three 
parts  of  ascitic  fluid  plus  one  j^art  of  2  per 
cent  nutrient  agar  to  which  a  fragment  of 
sterile  rabbit  kidney  has  been  added.  After 
3  to  5  days"  incubation  a  cloudiness  appears 
about  the  tissue  fragment  at  the  bottom  of 
the  lube  and  minute  grayish  colonies  ajipcar 
bareiv  visible  to  the  naked  eve. 


Subcultures  on  standard  human  blood  agar 
plates  appear  as  grayish  white,  pinpoint  sized, 
colonies.  Streak  cultures  on  the  same  media 
exhibit  an  elevated,  luxuriant  grayish  white 
growth  not  unlike  cultures  of  the  staphylococ- 
cus albus.  After  24  to  72  hours"  incubation 
a  definite  wide  zone  of  haemolysis  is  established 
along  the  line  of  growth. 

From  14  difi'erent  mouse  tumors  all  pro- 
duced by  inoculations  of  cancer  tissue  emul- 
sion or  grafts  in  the  usual  manner,  pure  cul- 
tures of  the  micro-organism  were  obtained 
in  eleven  instances.  The  organism  was  iso- 
lated from  one  mouse  tumor  in  association 
with  staphylococcus  pyogenes  aureus  and  from 
a  second  mouse  tumor  the  organism  was  cul- 
tured together  with  bacillus  coli  as  a  cimtamina- 
tion.  Of  the  eleven  pure  cultures,  nine  were 
isolated  from  early  subcutaneous  tumors 
varying  in  size  from  a  hazelnut  to  a  walnut. 
One  pure  culture  was  obtained  from  a  carcino- 
ma of  the  liver  the  size  of  a  cherry.  Still  an- 
other pure  culture  was  obtained  from  tumor 
growths  present  in  the  peritoneal  ca\-ity  of 
a  mouse  receiving  an  intraperitoneal  injec- 
tion of  tumor  cell  emulsion  40  <lays  previously. 

Subculture  generations  oi  the  eleven  dif- 
erent  strains  of  the  organism  were  inoculated 
into  various  culture  media.  On  sugar  broth 
none   of    the   eleven    strains    attacked   dex- 
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Fig.  3.  Fig.  4.  Fig.  5. 

Fig.  3.    Section  of  mouse  tumor  Xo.  250,  showing  t>pe  Fig.   5.   Seventh  generation   culture   of   the   organism 

of  ceils  and  one  central  mitotic  figure.     (Xiooo.)  which  has  been  isolated  from  mouse  cancer  tissue.    Note 

Fig.  4.  First  generation  culture  16  days  old  of  organism  that  the  organisms  appear  larger  with  Gram's  stain, 
associated  with  mouse  carcinoma.  Giemsa  stain.  (Xiooo. )       (Xiooo. I 


trose,  lajvulose,  or  mannite.  Two  strains  fer- 
mented salicin,  raffinose,  lactose  and  saccar- 
hose.  Four  ditYerent  cultures  fermented 
inulin. 

The  organism  multiplied  in  litmus  milk 
without  altering  the  appearance  of  the  me- 
dium except  in  two  instances  where  coagula- 
tion of  the  medium  resulted. 

Stab  inoculations  of  gelatin  with  the  eleven 
strains  incubated  at  room  temperature  for  2 
weeks  gave  varying  degrees  of  liquefaction 
usually  appearing  after  3  to  7  days"  growth 
as  shallow  crater-like  zones  of  fluidification 
limited  to  the  top  of  the  stab. 

De.xtrose  broth  proved  to  be  a  favorable 
cultural  medium  in  which  a  luxuriant  growth 
developed  with  turbidity  of  the  broth  and 
the  fonnation  of  a  coarse,  granular  precipi- 
tate rapidly  sedimenting  to  the  bottom  of  the 
test  tube. 

When  cultures  of  the  organism  are  grown 
aerobically  on  solid  media  the  organism  ap- 
pears considerably  larger  than  in  anaerobic 
cultures.  In  the  tissue  ascitic  fluid  media 
under  paraffin  oil,  the  organism  is  filtrablc. 
It  passes  through  Berkefeld  and  Mandler  fil- 
ters tested  simultaneously  against  bacillus 
prodigiosus.  The  clear  filtrate  from  subcul- 
ture generations  in  the  tissue  ascitic  fluid  has 
in  four  out  of  five  experiments  yielded  pure 
cultures  of  the  minute  organisms  upon  reinoc- 


ulation  into  tissue  ascitic  media  overlaid  with 
paraffin  oil.  Under  these  conditions  growth 
is  slow  and  appears  after  5  to  8  days'  incu- 
bation as  an  opalescent  zone  about  the  kid- 
ney fragment  in  the  bottom  of  the  tubes. 
Solid  media  inoculated  with  the  same  filtrate 
under  aerobic  conditions  has  never  yielded 
a  growth. 

EXPERIMENTAL  INOCUL.VnON  OF  MICE 

The  minute  micrococcus  described  above 
is  present  so  constantly  in  the  cancer  tissue 
of  inoculated  mice  as  to  .suggest  that  this 
micro-organism  might  possibly  play  some 
important  role  in  the  riotous  overgrowth  and 
lawless  proliferation  of  the  carcinoma  cells. 
Whatever  may  ultimately  be  shown  to  be  the 
significance  of  the  organism,  the  important 
question  at  hand  is  whether  or  not  cultures 
of  the  micro-organism  are  capable  of  reproduc- 
ing new  tumors  when  inoculated  into  mice. 

Before  recording  the  several  successful  inoc- 
ulation experiments,  it  seems  desirable  to  dis- 
cuss briefly  certain  important  points.  It  is 
known  that  tumor  tissue  rapidly  loses  \'iru- 
lence  when  exposed  to  room  temperature  for 
periods  of  several  hours.  We  have  repeatedly 
observed  complete  loss  of  virulence  after 
exposure  of  cancer  tissue  or  emulsion  of  tumor 
cells  to  incubator  temperature  for  periods  of 
12  to  24  hours.    Repeated  filtering  of  a  saline 
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lig.  (i  (at  IclLi.  Mouse  carcinoma  40  days  old  resulting  from  inoculation  of  an  emu!  : --a  -_  _  :i-cr 
cells  plus  culture  of  the  micro-organism.  Note  change  in  histological  structure  of  the  tumor.  (.Ixjw 
magnification.) 

Fig.  7.  A  rapidly  growing  mouse  carcinoma  resulting  from  injection  of  the  micro-organism  into 
and  adjacent  to  a  well  established  graft  carcinoma.    Tumor  20  day's  old  in  second  transplantation. 


emulsion  of  the  tumor  cells  through  filter 
paper  results  in  complete  loss  of  \'irulence. 
Exposure  to  a  temperature  of  50°  C.  in  the 
water  bath  completely  destroys  virulence 
in  5  to  10  minutes. 

Jensen  was  able  to  reproduce  new  tumors  in 
mice  after  preservation  of  the  sterile  tumor 
tissue  in  the  icebox  for  iS  days.  And  Ehrlich 
was  able  to  reproduce  new  tumors  in  mice 
by  inoculation  of  the  sterile  tumor  tissue 
after  preservation  for  i  year  in  the  icebox. 

Since  incubation  of  carcinoma  cells  or  ex- 
posure to  room  temperature  for  relatively 
short  periods  of  time  occasions  rapid  or  com- 
plete loss  of  virulence,  we  must  assume  that 
either  the  cells  die  or  an  organism  associ- 
ated with  the  cells  loses  rapidly  in  virulence 
or  that  both  factors  arc  in  part  responsible. 
Accordingly  we  were  prepared  to  encounter 
difficulties  in  producing  tumors  with  pure 
cultures  of  the  organism  isolated  from  the 
cells.  Inoculations  of  cultures  into  many  mice 
have  resulted  in  the  formation  of  tumors  grow- 
ing to  the  size  of  a  pea  or  larger  and  slowly 
regressing  in  large  percentage  of  animals  in- 
jected. Especially  is  this  true  with  cultures 
farther  removed  from  the  original  source  than 
the  second  or  third  subculture  generation. 
Hence  it  follows  that  the  multiplication  of  the 


organism  under  artificial  conditions  results  in 
a  rapid  loss  of  virulence. 

In  order  to  get  the  tumor  to  its  maximal 
degree  of  xirulence  or  adaptation,  a  heavy 
sterile  saline  emulsion  of  tumor  tissue  was 
inoculated  into  a  series  of  mice.  Portions 
of  these  tumors  were  removed  sterilely  under 
ether  amesthesia  and  the  remaining  tumor 
cells  traumatized.  The  skin  incisions  were 
closed  with  continuous  silk  sutures.  A  rapid 
recurrence  of  the  growth  resulted.  The 
tumors  operated  upon  eventually  reached  a 
size  equal  to  half  the  body  weight  of  the  ani- 
mal, spreading  by  infiltration  from  the  ab- 
domen and  groin  up  over  the  back  and  on  to 
the  neck  of  the  mouse.  The  same  operative 
procedure  was  repeated  in  a  second  series 
of  mice  inoculated  with  tumor  emulsion  pre- 
pared from  the  preceding  animals.  All  of 
the  mice  inoculated  were  obtained  from  the 
same  dealer  and  were  of  the  same  stock. 

The  mice  of  the  second  generation  passage 
were  etherized  when  the  tumors  measured  i  to 
2  centimeters  in  diameter.  Pieces  of  this  tu- 
mor tissue  were  removed  aseptically  and 
inoculated  into  ascitic  tissue  fluid  media 
overlaid  with  paraflin  oil.  After  5  days  sub- 
cultures were  made  and  four  mice  of  the  same 
stock  received  multiiile  inoculations  of  the 
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organism   into   the   groins   and   axillie.      The 
protocols  follow: 

Experiment  i.  March  j,  ig2i.  5:00  p.  m.  {Mouse 
No.  250).  Four  mice  received  subcutaneous  inocu- 
lations in  the  groin  and  axilla  of  the  second  subcul- 
ture generation  of  the  micro-organism. 

March  10:  Tumors  were  present  in  all  four  mice; 
the  smallest  was  the  size  of  a  BB  shot  and  the 
largest  was  equal  in  size  to  a  split  pea. 

March  14:  In  two  of  the  mice  the  tumor  nodules 
had  completely  retrogressed.  In  a  large  pregnant 
female  (Mouse  Xo.  250)  a  pea-size  nodule  was 
palpable  in  the  light  groin. 

March  18:  The  above  tumor  had  grown  to  the  size 
of  a  cherry.  The  animal  had  given  birth  to  five 
mice. 

March  22:  A  second  pea-size  tumor  was  palpable 
in  the  left  axilla. 

March  30:  The  mouse  had  three  rapidly  growing 
tumors,  one  in  each  groin  and  a  third  in  the  right 
axilla  at  all  three  points  of  inoculation  of  the  culture. 

.\pril  2:  The  first  tumor  had  grown  to  the  size 
of  a  walnut  and  completely  raised  the  animal's  hind 
leg  otT  the  floor  of  the  cage,  .\nimal  etherized  and 
photographed.  Cultures  of  the  tumor  tissue  yielded 
pure  growths  of  the  original  micro-organism  in- 
jected. Microscopic  sections  prepared  from  these 
three  tumors  reveal  typical  alveolar  carcinoma  iden- 
tical histologically  with  the  original  carcinoma. 

Control  inoculation  A,  March  j.  igsi,  j:30  p.  m. 
Fragments  of  the  same  tumor  tissue  from  which  the 
previous  culture  was  obtained  were  inoculated  into 
tubes  of  ascitic  fluid  undei  aerobic  conditions. 
After  incubation  at  35°  C.  for  periods  of  24,  48  and 
72  hours,  three  series  of  normal  mice  received  mul- 
tiple injections  of  a  heavy  saline  emulsion  of  the 
incubated  tumor  tissue.  The  first  three  mice  were 
inoculated  after  24  hours'  incubation  of  the  tumor 
tissue;  the  second  batch  after  48  hours,  and  the  last 
lot  of  three  mice  received  the  emulsion  of  cancer  cells 
after  3  days'  incubation  in  sterile  ascitic  fluid.  In 
none  of  the  inoculated  mice  did  tumors  appear  dur- 
ing 6  weeks'  observation. 

Control  inoculation  B,  March  ,?,  Jg2i,  ^:jo  p.  m. 
Two  normal  adult  mice  received  inoculations  with 
fresh  saline  emulsion  of  tumor  ceUs  from  the  same 
tumor  used  in  Experiment  i  and  developed  rapidly 
growing  cancers  which  caused  the  death  of  the  mice 
5  and  6  weeks  respectively  after  the  inoculations. 

From  the  control  experiments  it  will  be 
noted  that  incubation  of  the  fresh  tumor 
tissue  for  periods  of  24,  48,  and  72  hours  re- 
sulted in  a  complete  loss  of  virulence  since  no 
tumors  developed  in  the  inoculated  mice. 
That  the  tumor  tissue  in  the  fresh  state  was 
active  is  shown  by  the  rapid  growth  in  the 
last  two  mice  of  this  series. 

Experiment  2,  April  2,  ig2i,  4:00  p.  m.  Twelve 
young,  white  mice  were  inoculated  subcutancously 


in  the  groins  and  axilla;  with  a  saline  emulsion  pre- 
pared from  the  tumor  tissue  of  mouse  Xo.  250. 

April  9,  1921 :  Two  mice  ot  the  above  lot  had  pal- 
pable tumor  nodules  the  size  of  a  BB  shot. 

April  19th;  Eight  of  the  ten  mice  living  had  de- 
veloped one  or  more  palpable  tumors.  The  largest 
tumor  measured  1.5  centimeters  in  its  opposite 
dimensions.  The  smallest  tumor  was  the  size  of  a 
pea.     One  mouse  had  four  different  tumors. 

April  25th:  One  mouse  found  dead  in  cage  with 
a  tumor  in  each  groin.  The  largest  nodule  had  a 
maximum  diameter  of  2.5  centimeters.  Sections  pre- 
pared from  this  tumor  reveal  a  histological  struc- 
ture identical  in  appearance  with  the  original 
Crocker  carcinoma  No.  11.  Cultures  from  several 
tumors  gave  pure  growths  of  the  micro-organism 
originally  injected  into  mouse  Xo.  250  in  Experi- 
ment I  above. 

From  the  experiments  detailed  above  it  is 
obvious  that  injections  of  the  micro-organism 
in  the  second  subculture  generation  produced 
three  tumors  in  mouse  No.  250.  As  further 
proof  that  these  tumors  were  genuine  mouse 
carcinomata.  inoculations  of  this  tumor  tissue 
emulsion  yielded  80  per  cent  of  tumors  in  ex- 
periment No.  2.  Cultures  of  the  latter  yielded 
pure  growths  of  the  organism  originally  in- 
jected into  mouse  No.  250. 

To  determine  how  long  a  time  cultures  of 
the  organism  retained  virulence  suiScient  to 
reproduce  progressively  growing  tumors  in 
mice,  the  following  experiment  was  made: 

Experiment  ;,  March  ig,  ig2i,  12:00  noon.  Four 
mice  received  multiple  subcutaneous  injections  of  a 
i6-day-old  anaerobic  culture  of  the  micro-organism 
in  the  first  generation.  Tumors  appeared  in  all  three 
mice  and  slowly  regressed  in  two.  In  the  third  large 
mouse  (gentian  mark  on  back)  pea  sized  tumors  were 
palpable  in  each  groin  March  28.  These  nodules 
enlarged  slowly. 

April  6th:  The  mouse  was  killed  and  microscopic 
sections  were  prepared  from  the  largest  tumor 
nodule.  Typical  nests  and  columns  of  epithelial  cells 
surrounded  by  a  scanty  connective  tissue  stroma. 

This  observation  suggests  that  the  micro- 
organism after  a  period  of  incubation  of  but 
16  days  in  the  tissue  ascitic  fluid  media  retained 
sufficient  virulence  to  reproduce  a  slowly  grow- 
ing tumor  the  size  of  a  pea  18  days  after  in- 
jection into  the  mouse.  The  low  percentage 
of  takes  (25  per  cent)  might  indicate  that 
the  micro-organism  had  lost  largely  in  viru- 
lence although  in  the  original  first  generation 
culture. 

An  attempt  was  made  to  determine  the 
efTect  of  inoculation  of  a  mixture  of  fresh  can- 
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Figs.  8  and  9.     Mouse  Xo. 
organism. 


>50.     Three  tumors  resulting  from  inoculation  of  the  second  subculture  generation  of  the 


cer  cell  emulsion  plus  equal  parts  of  a  culture 
of  the  micro-organism.  Inoculations  were 
made  into  three  series  of  mice  as  follows : 

Experiment  4,  January  6,  IQ21,  Series  A. 
Five  mice  were  inoculated  subcutaneously  with  a 
mixture  consisting  of  equal  parts  of  fresh  cancer 
cell  emulsion  and  a  2  months'  old  culture  of  the 
micro-coccus  isolated  previously  from  tumor  tissue. 

January  26 :  Large  tumors  in  all  of  the  above  mice. 
Largest  tumor  measured  i  by  2  centimeters  in  its 
opposite   dimensions. 

February  13:  Mouse  with  largest  tumor  found 
dead  in  cage.  Large  firm  tumor  measuring  4  by  2.5 
centimeters  in  its  opposite  dimensions.  A  tumor 
nearly  half  as  large  as  the  body  of  the  mouse  after 
38  days'  growth.  Many  miliary  metastases  in  the 
liver. 

Series  B.  Five  mice  of  same  lot  inoculated  with 
small  fragments  of  same  tumor  used  above  by 
trocar  method. 

January  18:  All  mice  developed  small  tumors 
but  in  three  animals  the  grafts  had  completely  re- 
gressed. 

January  25 :  Small  slowly  growing  pea-size  tumors 
present  in  two  of  the  five  mice— 40  per  cent  takes. 

Series  C.  Five  mice  of  same  lot  received  inocu- 
lations of  same  tumor  cell  emulsion  into  groins  and 
axillae. 

January  26:  Large  tumors  in  all  these  animals. 
Largest  growth  measured  2  by  i  centimeter  in  its 
opposite   dimensions. 

An  analysis  of  this  small  series  of  niiie  all 
inoculated  with  the  same  tumor  tissue  at  the 
same  time  gave  a  yield  of  40  per  cent  of  tumors 
with  trocar  inoculations  of  small  fragments 
of  tissue.  Emulsions  of  the  tumor  tissue  in 
five  mice  gave  100  per  cent  takes  with  rapid 
growing  carcinomata. 

Of  five  mice  receiving  a  nii.xlure  of  cancer- 
cell  emulsion  ]ilus    culture  of    the   micro-or- 


ganism, tumors  of  rapid  growth  appeared  in 
100  per  cent.  In  one  animal  the  growth 
equalled  half  the  body  weight  38  days  after 
inoculation.  At  autopsy  this  tumor  was  of 
firm  consistancy  exhibiting  no  tendency  to- 
ward ulceration.  Many  miliary  metastases 
in  the  liver  of  the  mouse. 

An  attempt  wasmade  to  determine  the  effect 
of  injection  of  cultures  of  the  organism  into  and 
adjacent  to  tumors  produced  by  inoculation 
of  cell  emulsion  in  the  usual  manner. 

Experimenl  5,  February  S,  ig2i.  A  batch  of  eight 
mice  was  inoculated  subcutaneously  with  saline 
emulsion   of   cancer   tissue. 

February  2:i,:  Six  of  these  mice  had  growing 
tumors.  The  largest  measured  i  centimeter  in  its 
opposite  dimensions.  The  mice  were  divided  into 
two  lots  as  follows: 

Lot  A.  Three  tumor-bearing  mice  received  in- 
jections of  the  organism  isolated  from  tumor  tissue 
into  and  adjacent  to  the  tumor  nodule. 

February  2S:  The  tumors  were  enlarging  rapidly 
Mouse  with  largest  tumor  etherized  and  the  growth 
was  removeil  asepticaliy.  It  was  soft,  extremely 
vascular  and  friable.  See  photomicrograph.  Stained 
contact  smears  prepared  from  this  tumor  revealed 
myriads  of  organisms  in  and  between  the  cancer 
cells.  Two  mice  inoculated  with  an  emulsion  of  this 
tumor  developed  extremely  rapid  growing  cancers. 
The  largest  measured  2  by  2.5  centimeters  six- 
teen days  after  inoculation.  The  smallest  growth 
was  hazel  nut  size. 

Lot  B.  Three  tumor-bearing  mice  received  in- 
jections of  an  old  stock  culture  of  staphylococcus 
albus  into  and  adjacent  to  the  tumor  nodule.  The 
growths  lemained  stationary,  slowly  softened  and 
ulcerated  in  two  of  the  mice.  The  third  mouse  died 
2  (lays  after  injection.  Inoculations  of  tissue  frag- 
ments from  one  of  these  soft  tumor  nodules  ftiiled 
to  reproduce  tumors  in  any  one  of  six  mice  which 
were  under  observation  for  a  iieriod  of  6  weeks. 
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Summarizing  the  experiment  above  it 
might  be  assumed  that  injections  of  the  organ- 
ism into  and  adjacent  to  well  established,  act- 
ive, growing  carcinomata  result  in  an  increased 
rapidity  of  growth.  A  detailed  investiga- 
tion of  this  point  might  profitably  form  the 
subject  of  a  separate  paper. 

Injections  of  staphylococcus  albus  resulted 
in  an  apparent  retardation  of  tumor  growth 
with  early  necrosis  and  ulceration.  Frag- 
ments of  the  tumor  tissue  so  contaminatefl 
failed  to  reproduce  new  tumors  on  subsecjucnt 
inoculation  into  six  normal  \mcv. 

DISCUSSION 

The  writer  has  made  an  intensive  study  of 
a  transplantable  carcinoma  of  the  white  mouse 
known  as  the  Crocker  carcinoma  No.  ii. 
This  investigation  has  extended  over  a  period 
of  more  than  2  years,  involving  several  hun- 
dred cultivation  experiments  with  cancer  tis- 
sue in  the  special  tissue  ascitic  fluid  media. 
More  than  twelve  hundred  white  mice  were 
inoculated  with  cultures  and  tumor  tissue. 
The  investigation  has  been  entirely  limited  to 
the  same  mouse  tumor  received  on  four  dift'er- 
ent  occasions  from  the  Crocker  Research 
Fund  through  the  kindness  of  Dr.  F.  C. 
Wood. 

Employing  the  special  tissue  ascitic  fluid 
media  under  partial  anaerobic  conditions, 
a  minute,  filtrable.  Gram  positive  micro- 
coccus has  been  isolated  quite  constantly 
from  emulsions  or  pieces  of  carcinoma  tissue 
removed  under  sterile  precautions.  The 
minute  coccal  bodies  present  some  dilliculty 
in  isolation  in  the  original  cultures  but  trans- 
fers to  subculture  generations  gradually  effect 
a  more  rapid  and  luxuriant  growth  once  the 
organism  becomes  adapted  to  artificial  culti- 
vation. It  has  been  carried  to  the  twelfth 
subculture  generation  under  anaerobic  con- 
ditions. The  minute  micro-organism  has 
been  seen  in  stained  sections  of  early  carci- 
noma produced  by  trocar  inoculation  of  tissue 
grafts  in  the  usual  manner.  It  has  been  fre- 
quently demonstrated  in  contact  smears  of 
carcinoma  cells  stained  by  Gram's  method. 
It  has  never  been  encountered  in  the  many 
control  tubes  of  culture  media  incubated 
simultaneously  with  the  cultures. 


The  organism  is  present  so  constantly  in 
this  transplantable  carcinoma  of  the  mouse 
that  one  may  or  may  not  be  justified  in  as- 
suming that  it  plays  some  important  role  in 
the  propagation  of  this  tumor.  One  might 
assume  that  the  minute  coccal  bodies  invade 
the  cancer  cell  and  are  carried  along  with 
them,  acting  possibly  as  a  continual  irritant 
to  the  cell  nuclei  resulting  in  limitless  divi- 
sion and  multiplication.  If  this  assumption 
is  correct  we  must  conceive  of  two  factors  or 
agents  responsible  for  the  growth  of  this 
mouse  tumor,  the  cancer  cell  itself  and  the 
minute  micro-organism  present  within  the 
cells. 

Injections  of  pure  cultures  of  the  organ- 
ism subcutaneously  in  the  breast  tissues  of 
mice  have  in  many  instances  reproduced  tum- 
mor  nodules  which  grow  progressively  for 
periods  of  10  to  30  days  and  slowly  regress 
in  the  majority  of  cases.  Microscopic  sec- 
tions of  such  tumor  nodules  removed  at  24 
hour  periods  reveal  a  mass  of  newly  formed 
tissue  cells  rapidly  dividing  and  supported 
by  a  newly  formed  stroma  which  becomes 
vascularized. 

By  stimulating  the  tumor  cells  to  their  max- 
imal degree  of  virulence  either  by  incomplete 
surgical  removal  with  recurrence  of  the  tumor 
followed  by  rapid  passage  through  a  series 
of  mice  of  the  same  stock  or,  by  injecting 
cultures  of  the  organism  into  growing  tumors 
followed  by  transplantation,  a  method  has 
been  found  whereby  pure  cultures  of  the  or- 
ganism have  reproduced  new-growths. 

Subcutaneous  injections  of  anaerobic  cul- 
ture of  the  minute  organism  under  these 
favorable  experimental  conditions,  designed 
to  exclude  the  probabihty  of  carrying  over 
living  cancer  cells,  have  in  several  isolated 
instances  led  to  the  production  of  tumors 
which  grew  steadily  producing  cachexia  of 
the  mouse.  Histological  studies  have  shown 
that  these  tumors  do  not  vary  in  structure 
from  the  original  growth  known  as  the 
Crocker  carcinoma  No.  11.  Transplants 
from  the  tumor  growths  produced  by  injections 
of  the  organism  have  yielded  similar  growths 
in  80  per  cent  of  a  series  of  inoculated  mice. 
The  organism  has  been  readily  recovered  from 
these  experimental  tumors. 
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Inoculation  of  cultures  into  and  adjacent 
to  tumors  appear  to  stimulate  the  growth  and 
enhance  the  virulence  of  the  tumor  tissue  in 
subsequent  transplantation. 

In  contrast  to  these  observations,  control 
injections  of  a  limited  number  of  cultures  of 
staphylococcus  aureus  and  albus,  bacillus 
prodigiosus,  and  streptococcus  ha^molyticus 
into  normal  mice  have  never  in  the  author's 
experience  reproduced  tumor  growths,  ab- 
scess formation  or  septicaemia  being  the  usual 
result. 

Furthermore,  when  active  cancer  cells  are 
mixed  with  cultures  of  ordinary  bacteria,  in- 
oculations in  mice  usually  fail  to  give  a '"take." 

Finally,  it  should  be  clearly  stated  that  the 
author  makes  no  claim  of  having  discovered 
the  cause  of  cancer.  The  association  of  the 
minute  micro-organism  with  the  cancer  cells 
of  the  transplantable  inouse  carcinoma  sug- 
gests that  further  careful  study  be  made  of 
this  organism.  While  it  is  theoretically  possible 
that  living  cancer  cells  may  have  been  carried 
along  in  subcultures,  the  observations  record- 
ed suggest  that  two  agents  may  be  concerned 
in  the  etiology  of  this  mouse  carcinoma;  the 
first  agent  being  the  minute  coccal  bodies 
stimulating  the  cells  to  rapid  division,  and 
second,  the  cancer  cell  itself  closely  asso- 
ciated with  the  organism  and  transmitting 
it  from  host  to  host  in  subsecjuent  trans- 
plantations. 

The  difficulty  of  reproducing  new  carci- 
noma by  inoculations  of  the  organism  into 
normal  mice  might  find  its  i)arallel  in  the 
same  difficulties  observed  in  attempting  to 
establish  spontaneous  tumors  of  the  mouse 
in  other  normal  mice. 

Experimental  observations  have  shown 
that  many  sjiontaneous  mouse  tumors  can- 
not be  transplanted  into  normal  mice.  With 
other  spontaneous  tumors  when  inoculated 
into  a  large  number  of  mice,  commonly  only 
2  or  3  per  cent  of  the  original  grafts  survive. 
It  is  logical  to  i)resume  that  the  same  difficul- 
ties might  exist  in  attempting  to  establish 


new  tumors  by  injections  of  pure  cultures  of 
the  organism  into  normal  mice.  In  only 
three  of  a  series  of  89  normal  mice  so  inocu- 
lated with  cultures  has  the  writer  been  able 
to  establish  progressively  growing  tumors 
which  on  removal  presented  the  tyj)ical 
histological  structure  of  the  original  mouse 
carcinoma  and  were  transplantable  into  other 
mice.  Possibly,  repeated  injections  of  cultures 
over  a  considerable  period  of  time  might 
serve  to  increase  the  number  of  successful 
takes.  The  degree  of  natural  immunity  or 
resistance  of  the  normal  host  to  cancer  im- 
plantation offers  factors  far  too  subtile  for 
explanation  at  this  time. 

Recently  the  writer  had  under  his  care  a 
patient  with  an  early  carcinoma  of  the  breast. 
The  patient  had  noted  the  presence  of  a  wal- 
nut sized  tumor  in  the  upper,  outer  quadrant 
of  her  breast  ])resent  for  the  past  4  months. 
A  radical  amputation  was  performed.  The 
carcinoma  nodule  was  cut  into  pieces  and 
cultured  in  the  ascitic  fluid  tissue  media. 
In  each  of  four  tubes  so  inoculated  a  pure 
culture  of  an  organism  presenting  the  same 
cultural  and  morphological  characteristics 
was  isolated.  Since  this  observation  the 
same  organism  has  been  cultured  from  the 
ascitic  fluid  of  a  carcinomatosis  of  the  peri- 
toneum, from  a  metastatic  carcinoma  nodule 
of  the  omentum  secondary  to  a  primary 
growth  in  the  sigmoid  and  from  a  second 
human  breast  cancer.  The  cultural  charac- 
teristics are  identical  with  those  of  the 
organism  isolated  from  the  mouse  carci- 
nomata.  An  intensive  bacteriological  study 
is  being  made  of  the  large  number  of  cancer 
patients  presenting  themselves  for  surgical 
treatment  at  the  clinic  of  Ur.  A.  J.  Ochsner 
at  the  Augustana  Hospital,  Chicago. 

However,  it  is  of  the  greatest  importance 
to  determine  whether  or  not  an  organism 
exists  in  human  cancer  similar  in  its  cultural 
and  morphological  characteristics  to  the 
minute  micro-organism  found  in  this  trans- 
plantable carcinoma  of  the  white  mouse. 
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THE  INCIDENCE  OF  CARCINOMA  IN  GASTRO-INTESTINAL 
DIVERTICULOSIS 

Detailed  Report  of  a  Case  of  Gastric  Diverticllosis 

Bv  R.  R.  MF.LLOX,  M.Sc,  M.D.,  D.P.H.;  N.  W.  SOBLE,  M.D.;  S.  C.  DAVIDSON,  M.D.; 
AND  W.  F.  FOWLER,  M.D.,  Rochester,  New  York 

From  the  Department  of  Laboratories,  Hahnemann  Hospital 


IT  is  not  our  intention  to  discuss  with  any 
degree  of  completeness  the  Hterature  of 
this  subject,  nor  to  dwell  at  length  on  the 
clinical  side  of  most  of  the  cases  discussed. 
McGrath  (i)  and  W.  J.  Mayo  (2)  in  their 
excellent  papers  have  substantially  considered 
these  phases  of  the  subject.  The  gastric 
case,  however,  for  reasons  which  will  be  obvi- 
ous, will  be  presented  in  full. 

Since  the  organization  of  the  pathological 
department  in  this  hospital  4  years  ago,  four 
cases  of  diverticulosis  have  been  encountered, 
one  of  which  was  at  autopsy.  The  last  men- 
tioned case  had  undergone  an  operation  for 
another  abdominal  condition,  at  which  time 
the  surgeon  had  noted,  in  the  wall  of  the  sig- 
moid close  to  the  mesentery,  twelve  to  fifteen 
pea-sized  nodules  which  he  was  unable  to 
interpret.  These  proved  to  be  multiple  di- 
verticula filled  with  faecal  material.  This 
case  belongs  to  the  symptomless,  incomplete 
variety  of  the  acquired  type  of  this  condition. 
Of  the  three  other  cases,  two  were  located  in 
the  sigmoid,  where  they  caused  intestinal 
obstruction;  the  third  was  in  the  stomach 
and  was  associated,  at  least,  with  very  definite 
symptoms,  whether  it  actually  produced  them 
or  not. 

As  regards  malignancy,  the  four  cases  pre- 
sent a  graded  series.  The  multiple  divertic- 
ula of  the  case  which  came  to  autopsy  showed 
no  evidence  of  carcinoma;  the  gastric  diver- 
ticulum showed  precancerous  lesions;  one 
of  the  sigmoid  cases  after  thorough  search  re- 
vealed a  very  early  carcinoma,  and  the  other 
showed  a  carcinoma  far  advanced. 

The  clinical  history  of  the  two  sigmoid 
cases  was  essentially  that  of  intestinal  ob- 
struction. The  cases  were  diagnosed  pre-oper- 
atively  as  carcinoma  of  the  sigmoid.  These 
two  patients  were  respectively  54  and  6q 
years  of  age.     The  elder  died  about  a  year 


after  operation,  of  what  was  clinically  general- 
ized carcinomatosis.  No  autopsy  could  be 
obtained.  The  younger  is  still  living  and  well, 
more  than  2  years  after  operation.  These 
cases  were  operated  upon  by  W.  Frank  Fow- 
ler, of  the  surgical  staff  of  this  hospital. 

On  account  of  the  rarity  of  the  gastric  type, 
and  because  of  other  features  of  interest  pre- 
sented by  this  case,  it  seems  desirable  to  report 
it  quite  fully.  Buschi  (3)  regards  this  type 
as  of  less  common  occurrence  than  divertic- 
ulosis in  any  other  portion  of  the  gut.  It 
is  of  interest  that  this  order  of  frequency  is 
reversed  in  some  of  the  lower  animals.  In  the 
pig,  for  example,  diverticulosis  most  com- 
monly occurs  in  the  stomach  and  usually  near 
the  cardiac  orifice. 

Of  the  few  cases  reported,  Keith's  (4)  two 
were  located  near  the  cardiac  orifice,  while 
Falconer  (5)  reports  one  found  in  the  pyloric 
end.  Carman  and  Miller  (6)  report  one  in 
which  they  found  evidence  of  well  marked 
carcinoma  in  the  outer  half  of  the  divertic- 
ulum. No  cases  were  encountered  in  the 
literature  where  diagnosis  was  made  pre-oper- 
atively  and  verified  at  operation. 

Our  patient,  C.  M.  C.  of  this  city,  consulted  his 
physician  on  account  of  persistent  loss  in  weight. 
He  was  referred  to  one  of  us  (Soble)  by  Dr.  Thomas 
Jameson  and  presented  himself  for  examination  on 
September  18,  iqiQ. 

The  patient's  father  died  at  the  age  of  63  from 
some  form  of  "splenic"  disease;  mother  and  three 
sisters  are  living  and  well.  There  is  no  family  his- 
tory of  carcinoma  or  of  tuberculosis. 

The  patient  had  always  previously  enjoyed  the 
best  of  health  except  for  two  attacks  of  broncho- 
pneumonia, from  which  he  had  entirely  recovered. 
He  denied  venereal  infection. 

Present  illness.  He  began  to  lose  weight  about  5 
months  previous  to  the  date  on  which  he  presented 
himself  for  examination;  whereas  his  best  weight 
had  been  168  pounds,  he  now  weighed  137  pounds. 
His  appetite,  which  had  always  been  of  the  best, 
had  remained  unaffected.   He  complained  of  a  tired 
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Fig.  I  (at  left).  Diverticulosis  of  the  sigmoid.  Diverticulitis  and  peridiverticulitis 
present.  Note  early  carcinoma  at  a  invading  muscle  wall.  Xote  also  obliquity  and 
separation  of  muscle  bundles,    .\bout  three-fourths  natural  size. 

Fig.  2.  Same  as  Figure  i,  but  printed  to  show  the  diverticulum  at  a  and  the 
fold  of  reflected  mucosa  in  its  center.  Xote  large  mass  of  fat  around  periphery  of 
most  of  the  section. 


feeling  in  the  morning  and  recently  had  worried 
considerably  about  his  work.  He  attributed  this  to 
the  fact  that  he  had  not  had  a  vacation  since 
iQiS.  He  complained  also  of  pressure  and  fullness 
in  the  region  of  the  stomach.  There  was  belching, 
but  no  nausea  or  vomiting.  He  had  been  occa- 
sionally but  not  chronically  constipated.  He  had 
sufTcred  no  pain. 

Physical  cxaminalion.  The  patient  was  a  well 
nourished  male,  40  years  of  age,  and  married. 
He  had  been  employed  in  a  large  machine  shop.  He 
appeared  in  robust  health.  His  pupils  were  equal 
and  accommodation  normal.  The  only  abnormal 
findings  were  suspicious  looking  teeth  and  a  small 
ulcerated  area  on  the  left  side  of  the  nasal  septum. 
E.\amination  of  the  heart  and  lungs  was  negative. 
The  abdominal  examination  was  negative  and  there 
was  no  evidence  of  pain  anywhere,  even  upon  pres- 
sure. No  developmental  defects  were  observed  on 
external  observation. 

Blood  examination.  Hxmoglobin  (Tallquist)  was 
TOO  per  cent;  red  blood  count  5.100,000;  white 
blood  count  10,000.  DilTerential  count:  polymor- 
phonuclear 73  per  cent;  large  lymphocytes  7  per 
cent;  small  lymphocytes  16  per  cent;  eosinophiles 
2  per  cent.  Blood  pressure  was  120  systolic  and  So 
diastolic.  The  Wassermann  reaction  on  Septem- 
ber 27  was  negative  with  both  antigens. 

Urinalysis.    The  urine  was  negative. 

Gastric  analysis.  Patient  had  had  no  breakfast. 
Upon  passing  the  stomach  tube  a  20  cubic  centi- 
meter residue  was  obtained,  which  on  analysis  gave 
the  following  data:  color,  lemon;  odor.  olTcnsive; 
consistency,  very  thick;  reaction  to  litmus,  acid. 
Erec  hydrochloric  acid  was  present,  but  no  estima- 
tion was  made  of  the  amount.  There  is  no  report 
of  a  test  for  blood  having  been  made  at  this  time. 
An  examination  of  Ewald's  test  meal,  withdrawn  50 
minutes  after  ingestion,  shows:  free  hydrochloric 
acid.  40;  total  acidity.  60,  with  a  positive  blood 
reaction  to  the  benzidine  test.  Microscopic  exami- 
nation showed  the  presence  of  a  few  starch  granules. 


a  few  Boaz-Oppler  bacilli  and  many  red  blood  cells. 
.\n  examination  of  the  morning  residue  the  follow- 
ing day,  for  blood,  with  the  benzidine  test,  gave  a 
positive  reaction. 

Roentgenological  examination.  I'aticnt  was  al- 
lowed to  swallow  16  ounces  of  fresh  buttermilk  con- 
taining 4  ounces  of  barium  sulphate  in  suspension. 
.\  fluoroscopic  examination  w'as  made  with  the  pa- 
tient in  the  erect  position.  There  was  no  obstruc- 
tion to  the  passage  of  the  meal  into  the  stomach. 
The  stomach  itself  presented  a  picture  character- 
istic of  the  organ  in  its  hypotonic  state,  but  it  was 
normal  in  size.  Its  position  was  to  the  left  of  the 
median  line.  Moderately  active  peristaltic  action 
was  observed.  The  outline  of  the  greater  curvature 
showed  a  T-shaped  evagination  protruding  from  the 
greater  curvature  at  about  the  junction  of  the  pars 
cardia  with  the  pars  media  (Fig.  6).  The  duodenal 
cap  was  visualized  directly  over  the  spinal  column 
and  seemed  regular  in  outline.  There  was  no  evi- 
dence of  adhesions. 

A  series  of  plates  taken  within  i  hour  after  the 
ingestion  of  the  barium  meal  showed  a  pouch,  appar- 
ently regular  in  outline,  extending  outward  from  the 
greater  curvature  of  the  stomach,  nearly  opposite 
the  cardiac  opening  and  connected  with  the  stom- 
ach projier  by  what  appeared  to  be  a  narrow  isthmus 
or  pedicle. 

A  diagnosis  of  diverticulum  of  the  stomach  was 
made;  in  view  of  the  clinical  history  of  the  patient 
and  the  chemical  and  microscopic  findings  of  the  gas- 
tric contents,  early  malignancy  was  suspected. 
Surgical  interference  was  advised,  and  on  Septem- 
ber 26.  iQiQ,  Dr.  Thomas  Jameson  removed  the 
section  of  the  stomach  to  which  the  diverticulum 
was  attached.  .\t  the  lime  of  operation,  it  was  ob- 
served that  the  intact  mucous  lining  of  the  stomach 
was  grayish-white  in  color  and  that  it  separated  very 
easily  from  the  muscular  wall. 

The  resected  portion  of  the  stomach  measured 
5  centimeters  in  diameter.  The  diverticulum  itself 
would  just   admit   the   thumb  and  had  a  tlcplh  of 
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I-'ig.  3.  Cross  section  of  diverticulum.  Carcinoniiiluus 
area  in  upper  left-liand  corner.    Jlicro  tessar  4S  mm.  .\  lo 

1.5  centimeters.  The  neck  was  somewhat  con- 
stricted by  a  thickened  ring,  due  perhaps  to  a  re- 
traction of  the  muscle  bundles  which  apparently 
had  disappeared  from  the  tip  of  the  evagination. 
A  congested  dark  area  was  present  over  the  distal 
portion  of  the  structure.  A  thickened,  somewhat 
granular  mucosa  was  intact  over  the  entire  surface 
of  the  specimen. 

Microscopic  examination  confirmed  the  macro- 
scopic appearance  of  mucosal  integrity  and  showed, 
in  addition,  a  marked  superficial,  round-celled  in- 
filtration, generally  and  rather  diffusely  distributed. 
The  gland  cells  were  quite  hyperplastic,  and  the  lu- 
men of  some  was  so  dilated  as  to  suggest  retention 
cysts.  In  places  the  dilatations  were  engorged  with 
polymorphonuclear  cells.  The  deeper  levels  of  the 
mucosa  of  the  diverticulum  disclosed  numerous  tu- 
bules, the  cells  and  nuclei  of  which  were  very 
hyperchromatic  and  approached  very  closely  the  type 
of  change  seen  in  tubules  of  Figure  2.  The  ar- 
rangement and  morphology  of  the  cells  so  closely 
parallels  that  seen  in  transition  areas  of  the  carci- 
nomatous sigmoid  case  (Figs.  2  and  3)  that  we  felt 
justified  in  designating  the  lesion  as  precancerous. 

The  dark  area  seen  at  the  distal  extremity  of  the 
pouch  is  easily  explained  microscopically  by  the 
marked  congestion  of  the  small  vessels,  and  recent 
extravasation,  in  addition  to  an  older  extravasate 
in  the  adjacent  muscle  bands,  which  are  ha;matoidin 
stained.  It  is  of  note  in  this  area  of  separation  of 
the  muscle  bundles  that  several  fairly  large  vessels 
were  present.  The  muscle  bundles  show  a  separa- 
tion and  direction  somewhat  comparable  with  that 
seen  in  the  sigmoid  cases. 


Fig.  4.  Xormai  mucosa  ai  extreme  IcU  wall  progressive 
increase  of  atypical  tubules  merging  into  carcinomatous 
area  at  extreme  right  of  picture.    Micro  tessar  48  mm.  x  25. 


Of  considerable  interest  and  importance  is 
the  probability  that  carcinoma  may  begin 
in  the  diverticula  without  ulceration  of  the 
mucosa.  In  one  of  the  sigmoid  cases  this 
seemed  highly  probable,  but  in  the  other  it 
seemed  rather  probable  that  ulceration  had 
preceded  the  malignancy,  inasmuch  as  the 
process  was  well  marked  in  many  areas  of  the 
tissue,  while  the  carcinoma  was  located  in 
one  area  only. 

We  shall  now  proceed  to  some  of  the  patho- 
logical details  of  one  of  the  sigmoid  cases, 
in  which  malignancy  appeared  to  begin  on  a 
mucosa  free  from  ulceration.  The  specimen  as 
it  came  from  the  operating  room  was  roughly 
circular  in  shape,  lobulated,  fatty,  and  pre- 
sented a  m.ottled  hemorrhagic  appearance. 
It  measured  8  centimeters  long,  5  centimeters 
wide,  and  3.5  centimeters  thick.  It  was  only 
after  sectioning  the  entire  tissue  and  carefully 
examining  each  gross  section  that  one  with  a 
suspicious  area  was  found.  This  manifested 
itself  by  an  interruption  in  the  integrity  of 
the  mucosa,  which  in  other  places  was  sharply 
delineated  from  the  underlying  muscle. 

The  area  referred  to  is  seen  at  a,  Figure  i, 
its  limiting  margin  presenting  a  scalloped  ap- 
pearance where  it  has  become  invasive.  Care- 
ful search  of  this  diverticulum  reveals  a  mu- 
cosa practically  intact — even  where  the  latter 
is  definitely  malignant — with  the  exception 
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I-'ig.  5.  The  verlital  lumen  of  the  diverliculum  sepa- 
rates normal  mucosa  at  the  left  from  atypical  mucosa  at 
a,  which  is  definitely  invasive  at  b.  Micro  tessar  48  mm. 
X  25. 

of  one  point,  where  a  superficial  ulceration  is 
present.  This,  however,  is  of  recent  occur- 
rence and  probably  secondary,  as  is  implied 
by  the  presence  in  the  slough  of  portions  of 
the  carcinomatous  glands. 

Figure  4  is  of  interest  as  showing  the  steady 
increase  of  atypical  tubules  from  left  to  right 
until  the  definitely  carcinomatous  area  at  the 
extreme  right  of  the  picture  is  seen.  The  atyp- 
ical character  of  the  cells  was  recognized  in 
part  by  their  very  hyperchromatic  nuclei, 
noticeable  particularly  in  the  lower  levels  of 
the  affected  glands.  This  abnormality,  how- 
ever, does  not  respect  even  the  superficial 
portion  of  the  tubules  as  the  carcinomatous 
portion  of  the  tissue  is  approached.  The  con- 
trast between  normal  and  carcinomatous  tu- 
bules is  further  shown  in  Figure  5.    At  point 


a  this  very  atypical  mucosa  with  the  hyper- 
chromatic cells  is  continuous  with  the  adja- 
cent area,  b,  which  is  still  more  h^-perchro- 
matic;  in  fact  the  latter  is  dehnitely  carci- 
nomatous and  is  in  part  identical  with  the 
invasive  area,  as  seen  in  Figure  i  at  a.  The 
left  side  of  Figure  5  shows  a  perfectly  normal 
mucosa.  It  is  to  be  observed  that  all  the  mu- 
cous surfaces  of  Figures  4  and  5  are  not  ul- 
cerated. 

A  well-marked,  round-celled  intiltration  is 
present  throughout  the  diverticulum,  being 
particularly  well  marked  in  the  atypical  por- 
tions. It  is  also  present  beyond  the  muscle 
walls,  in  some  granulomatous  tissue — peri- 
diverticulitis. In  Figure  i  the  angulation  of 
the  muscle  walls,  together  with  the  oblicjuity 
and  abnormally  separated  muscle  bundles,  is 
conspicuous.  It  is  of  note  that  all  layers  of 
the  gut  participated  in  the  angulation  process, 
but  the  mural  layers,  although  everywhere 
present,  did  not  always  follow  the  tortuosities 
of  the  mucosa.  The  spaces  enclosed  by  the 
sinuosities  of  the  latter  were  usually  shown  to 
have  dejinite  connection  with  the  lumen  of  the 
intestine. 

DISCUSSION 

McGrath  speaks  of  two  general  classes  of 
diverticula:  (i)  the  congenital,  and  (2)  the 
acquired.  The  prototype  of  the  former  is 
exemplified  by  Meckel's  diverticulum,  which 
is  recognized  as  a  developmental  defect. 
McGrath  says  further  that  it  has  been  sug- 
gested that  certain  of  the  acquired  variety 
are  in  a  certain  sense  congenital.  Buschi  Hoc. 
cit.)  in  his  analysis,  is  also  a  strong  exponent 
of  their  congenital  origin. 

It  is,  indeed,  difficult  to  explain  satisfactor- 
ily the  patht)genesis  of  this  condition  if  we 
leave  out  of  consideration  entirely,  congenital 
structural  defects.  True  it  is,  the  hteraturc 
alTords  us  a  galaxy  of  supposed  etiological 
factors,  from  which  it  would  seem  that  the 
most  fastidious  might  extract  a  combination 
adecjuate  for  each  and  every  case;  but,  short 
of  an  unusual  concatenation  of  circumstances, 
it  is  hard  to  assign  to  any  of  them  more  than 
a  contributory  role. 

Among  the  causal  factors  cited  by  McGrath 
are  the  following:    (1)  obesity,  (2)  cachexia 
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and  absence  of  fat,  {3)  a  previous  state  of 
obesity  and  subsequent  wasting,  (4)  normal 
structure  of  the  large  intestine,  (5)  physiolog- 
ical role  of  the  sigmoid  flexure,  (6)  intra-in- 
testinal  pressure,  and  (7)  muscular  deficiency 
of  the  intestinal  wall. 

Of  the  acquired  diverticula,  two  types  have 
been  recognized;  (1)  the  incomplete,  which 
involves  all  the  intestinal  layers  except  the 
muscular.  This,  the  most  common  form,  is 
also  spoken  of  as  "hernia  mucosae"  inas- 
much as  it  is  essentially  an  evagination  of 
the  mucosa  through  a  "locus  resistentiiu 
minoris."  The  other  variety  of  the  acquired 
type  involves  all  the  layers  of  the  intestinal 
wall  and  is  exemplified  in  the  two  sigmoid 
cases.  The  gastric  case  is  of  the  incomplete 
variety. 

The  point  which  we  wish  to  stress  is  the 
apparent  predilection  of  this  condition  for 
the  development  of  carcinoma.  From  the 
clinical  standpoint,  this  is  one  of  the  soundest 
arguments  for  its  early  apprehension  and 
proper  treatment.  Of  a  total  of  27  sigmoid 
cases,  McGrath  records  7  of  carcinoma  (25.9 
per  cent)  but  states  that  "all  of  these  cases 
were  of  advanced  peridiverticulitis"  which 
should  be  distinguished  from  the  incidental, 
symptomless  variety  encountered  at  autopsy. 
Inclusion  of  such  cases  would,  of  course,  lower 
the  percentage  materially  and  give  a  false 
conception  of  the  frequency  of  malignancy 
where  the  condition  is  clinically  significant. 

In  explanation  of  the  frequency  of  malig- 
nant transformation  in  these  cases,  it  is  note- 
worthy that  an  apparently  significant  combin- 
ation of  contributory  causes  is  here  present. 
In  support  of  the  theory  that  "tissue  tension 
alteration"  is  an  important  factor  in  neoplas- 
tic initiation,  it  would  appear  that  in  divertic- 
ulosis  we  have  an  example  par  excellence. 

In  the  "  complete  "ty])e  of  this  condition,  the 
labyrinthine  windings  of  the  mucosa,  together 
with  the  obliquity  and  consequent  separation 
of  the  muscle  bundles,  bear  testimony  to  the 
interstitial  strains  that  must  be  the  resultant 
of  these  processes.  And  in  a  mucosal  hernia 
as  it  exists  in  a  viscus.  more  or  less  constantly 
contractile,  interstitial  strain  must  again  be 
unavoidably  associated  with  the  histopatho- 
logical  changes  in  evidence,  viz.,  passive  con- 


Fig.  6.  Roentgenogram  01  .sionwcli  wiili  Kasiric  diverlic;- 
iiliim  at  a.    Reduced  to  al^oiit  one-third  original  size. 

gestion,  haemorrhage,  and  dilatation  of  the  in- 
carcerated gland  structures. 

Nutritional  disturbances  are  the  logical 
sequel  of  this  mechanical  stress,  which  in 
their  turn  invite  infection,  a  factor  of  neo- 
plastic importance.  It  was  of  note  that  the 
Boaz-Oppler  bacillus  was  present  in  the  gas- 
tric case,  although  no  definite  carcinoma  could 
be  demonstrated.  Accepting  the  fact  that 
this  organism  is  frequently  associated  with 
gastric  cancer,  its  presence  is  entirely  con- 
gruous with  the  assembled  evidence.  It  would 
seem,  then,  that  a  high  percentage  of  cancer 
might  well  eventuate  under  conditions  so 
favorable  for  the  interplay  of  two  factors  the 
appraisal  of  which,  in  a  neoplastic  sense,  has 
always  been  so  high. 

CONCLUSIONS 

Gastro-intestinal  diverticulosis  is  an  im- 
portant abdominal  condition  which  does  not 
have  the  recognition  from  the  abdominal  sur- 
geon that  it  deserves.  The  gastric  cases  are 
the  rarest.  The  one  here  reported  was  diag- 
nosed pre-operatively  by  means  of  the  X-ray, 
and  confirmed  by  pathological  examination. 
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The  conditions  prevailing  in  these  curious 
formations  seem  to  facilitate  the  development 
of  carcinoma,  which  fact  makes  their  early 
recognition  and  removal  a  matter  of  first  im- 
portance to  the  patient.  Ulceration  is  not  a 
necessary  condition  for  the  development  of 
carcinoma. 

VV'hether  carcinoma  develops  or  not,  diver- 
ticula are  always  a  source  of  danger  to  the 
patient,  owing  to  the  sequelre  of  infection  and 
obstruction. 
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IN  confirmation  of  some  recent  contribu- 
tions to  the  subject  of  ranula  by  Skillern. 
Lewis,  and  Thompson,  the  following  is 
offered  as  an  analogous  case. 

A.  J.,  20,  .\ustrian,  housewife,  tirst  consulted  me 
about  the  middle  of  July,  1920,  with  a  visible 
swelling  in  the  left  cervical  region  and  a  swelling 
under  tongue,  both  of  which  she  had  had  for  3  weeks. 
Her  family  and  past  history  were  irrelevant.  In 
January,  1Q20,  she  noticed  a  small  swelling  to  the 
left  of  the  under  surface  of  the  tongue,  which  gradu- 
ally increased  in  size  and  was  slightly  painful.  In 
about  10  (lays  she  also  developed  a  swelling  in  the 
left  submaxillary  and  cervical  regions,  which  also 
gradually  increased  in  size  until  both  swellings 
caused  her  difficulty  in  talking  and  deglutition. 
These  were  slightly  painful  and  tender,  because  of 
which  reasons  she  consulted  a  surgeon,  who,  3  weeks 
after  the  inception  of  her  illness  (January  28),  under 
a  general  anaesthetic,  "excised"  the  swelling  under 
the  tongue.  The  swelling  in  the  neck  disappeared 
and  the  patient  was  well  for  2  weeks,  when  she  had 
a  second  operation  in  the  mouth  (February  14)  for 
a  recurrence  of  the  swelling.  Thereafter,  she  was  well 
for  3  weeks,  but  then  began  to  drain  a  mucinous 
lluid  through  the  mouth  until  the  onset  of  her  present 
illness.  For  about  3  weeks  she  had  the  initial  gradu- 
al increase  in  size  of  the  swelling  of  the  neck  and 
under  the  tongue.  The  general  physical  examina- 
tion was  negative,  except  that  she  was  very  nervous, 
rather  pale,  and  had  several  bad  teeth.  The  urine 
and  Wassermann  were  negative.  Local  examination 
revealed  a  typical  ranula  to  the  left  of  the  frenuni 
of  the  tongue  about  the  size  of  a  walnut,  which  was 
very  tendet.  In  the  left  submaxillary  and  upper 
cervical  regions  there  was  a  semi-elastic,  lluctuating 
swelling  which  was  very  tender,  not  attached  to  the 
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skin,  and  not  movable  on  the  deeper  parts.  Pressure 
over  it  caused  a  slight  increase  in  size  of  the  ranula 
and  the  production  of  a  transmitted  tluid  wave. 
We  then  apparently  had  to  deal  with  a  ranula  which 
communicated  with  a  cyst  in  the  neck. 

Operation,  July  14,  1020.  The  patient  would  not 
take  a  general  anaesthetic,  so,  under  local  2  per  cent 
novocaine  anaesthesia,  the  ranula  was  excised.  At 
the  floor  of  the  mouth,  to  the  left  of  the  frenum,  there 
was  seen  a  small  sinus  which  admitted  a  fine  silver 
probe.  By  pressing  on  the  cervical  swelling,  there 
could  be  expressed  through  this  opening  about  8 
ounces  of  brownish,  thick,  mucinous  material. 
Insertion  of  a  probe  through  the  opening  carried  it 
posteriorly  about  4  inches  and  almost  to  the  parotid 
region.  Under  these  mana-uvers  the  swelling  in  the 
neck  collapsed  to  a  level  with  the  skin.  The  patient 
obtained  almost  immediate  relief,  but  in  2  days 
returned  with  a  recurrence  of  the  swelling  in  the 
neck.  Examination  revealed  that  the  communicat- 
ing sinus  had  closed  and  that  the  cervical  cyst 
completely  filled  the  subma.xillary  triangle  and  was 
very  tender. 

Operation,  July  16.  1020.  Under  local  anesthesia 
a  3.5-inch  incision  was  made  parallel  to  the  left 
mandible,  and  about  i  inch  beneath  it.  The  platysma 
was  incised,  the  submaxillary  gland  retracted,  and 
there  was  exposed  the  cyst  wall.  It  was  very  thin, 
looked  just  like  a  "frog's  belly,"  anil  was  intimately 
adherent  to  thesurroundingstructures.  With  a  very 
nervous  patient,  no  very  extensive  dissection  of 
the  cyst  wall  could  be  made.  About  as  much  as 
wouki  cover  a  silver  dollar  was  removed  with  the 
efflux  of  a  large  quantity  of  the  same  brownish 
mucinous  inaterial  which  we  had  encountered 
previously.  Insertion  of  the  probe  could  only  be 
made  in  two  directions:  one,  the  submaxillary 
region,  and  the  other,  in  the  direction  of  the  parotid 
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region.  It  was  clear  that  an  obliteration  of  the  cyst 
cavity  would  have  to  be  attempted  by  the  intro- 
duction of  irritants.  Accordingly,  the  cyst  lining 
was  swabbed  with  pure  carbolic  acid  and  immediately 
followed  by  swabbing  with  alcohol.  A  packing, 
impregnated  with  a  mixture  of  iodine,  carbolic, 
glycerine,  and  water  was  introduced  into  the  two 
cavities;  one  the  submaxillary,  and  the  other,  the 
upper  cervical.  The  skin  was  closed  with  interrupted 
sutures.  For  lo  days  the  cavities  were  repacked 
daily,  and  at  the  end  of  that  time  granulation  was 
complete  and  the  wound  was  firmly  healed. 
During  the  first  6  days,  there  was  profuse  drainage 
of  cyst  content.  The  patient  was  free  from  all 
pain.  Examination  5  months  later  showed  no  re- 
currence of  either  the  ranula  or  the  cervical  cyst. 

This  type  of  case  was  not  reported  until  a 
very  able  article  by  Thompson  of  Galveston, 
Texas,  in  the  same  month  that  this  case  was 
operated  on  by  me.  In  it  he  attempts  to 
discard  the  theories  that  a  ranula  comes  from 
the  sublingual  gland,  one  of  the  mucous  glands 
at  the  floor  of  the  mouth,  Wharton's  duct,  or 
the  "adventitious  bursa  of  Fleischmann." 
He  attempts  to  prove  that  such  an  anatomical 
defect  probably  is  derived  from  the  so-called 
cervical  or  precervical  sinus,  which  comes 
about  through  non  obKteration  of  the  sec- 
ond and  third  branchial  clefts  by  the  fold- 
ing down  of  the  second  branchial  arch. 
Under  ordinary  conditions,  such  a  cyst  would 
be  low  down  in  the  neck,  but  due  to  a  migra- 
tion upward  of  the  muscles  of  the  tongue 
derived  from  the  hypoglossal  and  palatal 
group,    the    cyst    assumes    a    high    position. 


Thompson  has  had  experience  with  several 
cases.  Two  other  cases  are  reported,  one 
by  Robert  M.  Lewis,  and  the  other  by  P.  G. 
Skillern,  Jr.  These  are  almost  the  exact 
analogues  of  mine.  They,  however,  are  of 
the  opinion  that  the  origin  of  the  ranula  and 
the  cyst  is  in  the  sublingual  gland.  In  a 
previous  operation  for  ranula,  Skillern 's  case 
had  the  submaxillary  gland  removed.  Where- 
fore, he  comes  to  his  conclusion  by  a  process 
of  elimination. 

The  pathology'  is  a  moot  point;  Skillern 
gives  no  report  of  a  microscopic  examination. 
Lewis  found  that  "the  cyst  wall  showed  a 
very  thin  outer  coat  of  fibrous  tissue  lined 
with  a  simple  layer  of  flattened  epithelial 
cells."  Thompson  reports  that  "microscopic 
examination  of  the  lining  membrane  of  the 
cyst  wall  has  been  rather  unsatisfactory.  In 
most  cases  we  were  unable  to  find  epithelium. 
When  present  it  was  of  the  tesselated  variety. 
The  fibrous  tissue  was  fairly  dense  and  the 
fibrous  bundles  were  separated  by  large  l>Tnph 
spaces  containing  very  few  cellular  elements." 
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CONTROL  OF  CHRONIC  PAIN' 

Bv  FREDERICK  DYAS,  ,M.D..  I-.A.C.S.,  Chicago 


CURRENT  medical  journals  are  full  of 
accounts  of  operations  designed  to  restore 
the  lagging  functions  of  youth  and  are 
read  with  a\adity  by  both  the  medical  profes- 
sion and  the  laity.  Possibly  the  reaction  from  the 
destructive  processes  of  war  has  stimulated  an 
effort  upon  the  part  of  the  writers  to  conserve 
life  to  the  uttermost  and  to  make  procreation, 
even  by  the  senile  and  by  the  abnormal,  the  great 
aim  of  the  investigator. 

While  these  attempts  to  stretch  the  span  of  life 
beyond  the  allotted  three  score  years  and  ten  and 
to  restore  the  waning  power  of  the  sexual  glands 
are  worthy  of  admiration,  there  arc  some  prob- 
lems of  a  nature  so  practical  and  so  pressing  that 
there  is  some  excuse  for  directing  our  energies 
away  from  the  more  alluring  search  for  the  foun- 
tain of  3'outh.  Among  these  is  the  urgent  need 
of  a  method  for  the  accurate  and  scientific  con- 
trol of  chronic  pain,  especially  that  due  to  recur- 
rent inoi)erai)le  malignancy.  The  intractiblc 
pain  of  tic  douloureux  stimulated  attempts  to 
give  relief  to  the  sufferers  by  a  method  less  hazard- 
ous than  the  surgical  removal  of  the  gasserian 
ganglion,  which  had  an  operative  mortalilv  of  50 
per  cent  in  the  hands  of  the  most  experienced 
operators.  To  this  end  avulsion  of  the  ends  of 
the  branches  of  the  trifacial  nerve,  as  far  as  pos- 
sible beyond  their  foramina  of  exit,  was  practiced 
with  temporary  relief.  This  plan  was  succeeded 
by  the  injection  of  the  nerve  trunks  by  2  per  cent 
osmic  acid.  Relief  was  obtained  by  this  plan  for 
varying  periods,  but  it  had  the  disadvantage  of 
being  extremely  irritating  to  the  surrounding 
tissues  and  frequently  caused  necrosis  when  the 
injection  was  not  accurately  made  into  the  nerve 
.sheath. 

Injections  of  alcohol  of  varying  strength  have 
proved  satisfactory  in  a  large  number  of"  cases  of 
facial  neuralgia  and  have  produced  analgesia  for 
periods  of  6  to  18  months.  Thus  the  efforts  to 
short  circuit  the  painful  area  in  facial  neuralgia 
constitute  the  first  accuracte,  scientific,  and  safe 
mcthofi  of  roml)ating  chronic  pain. 

'  Read  before  the  Chicago  SurKical  Society, 


It  seemed  possible,  therefore,  to  render  other 
areas  analgesic  in  which  the  paths  of  pain  con- 
duction were  accessible  to  the  injecting  needle. 
If  it  is  possible  to  perform  almost  any  type  of 
operation  under  local  ana;sthesia  why  should  it 
not  be  just  as  feasible  to  render  any  given  field 
painless  for  a  greater  length  of  time? 

While  the  material  at  hand  did  not  give  an 
opportunity  .to  test  out  a  great  many  areas,  the 
results  achieved  in  the  cases  treated  at  least  justi- 
fies a  more  extended  application  of  the  principle, 
i.e.,  local  anaesthesia  for  the  rehef  of  chronic  pain. 

As  the  experimental  and  clinical  data  have  not 
been  sufficient  to  render  an  exhaustive  report, 
this  paper  is  presented  rather  as  a  preUminary 
study  than  as  a  comp'ete  work.  The  possibilities 
of  mastering  pain  in  hopeless  conditions  of  ma- 
lignancy was  the  incentive  under  which  this  work 
was  undertaken.  Every  surgeon  has  seen  cases 
of  malignancy  in  which  apparently  none  of  the 
older  methods  gave  relief.  The  woman  with  re- 
current carcinoma  of  the  breast,  rocking  con- 
stantly to  and  fro  with  the  pain,  is  a  not  uncom- 
mon patient  in  any  large  hospital.  The  dread 
picture  is  familiar  to  us  all,  and  yet  so  far  no 
work  has  been  undertaken  for  its  relief.  Many 
persons  have  no  fear  of  death,  yet  who  does 
not  dread  pain? 

In  many  situations  chronic  pain  may  be  con- 
trolled by  interrupting  the  paths  of  pain  con- 
ductions by  the  methods  in  vogue  in  local  anaes- 
thesia. The  scientific  accurate  control  of  pain 
will  do  much  to  rob  the  course  of  hopeless  malig- 
nancy of  its  horrors.  The  mental  anguish  may 
remain,  but  the  somatic  suffering  in  most  cases 
can  be  spared  to  the  patient.  The  relief  of  con- 
stant pain  revives  the  drooping  spirits  of  the 
sufferer  and  enables  him  often  to  put  on  weight 
and  to  gain  in  strength.  The  lime-honored  but 
inefficient  attempts  to  produce  an  euthanasia 
by  the  administration  of  ever-increasing  doses 
of  opium  or  other  narcotics  must  give  place  to  a 
procetlurc  which  is  ethcient  and  which  preserves 
the  individual  as  himself  to  the  end. 

March  4,  io3i.    (For  di.*icussion  see  p.  306.) 
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The  short  circuiting  of  the  painful  area  is  ac- 
comphshed  by  nerve-blocking  in  the  form  of 
neurectomy  or  of  intraneural  injection.  In 
relatively  small  superficial  malignant  lesions  the 
same  end  may  be  accomplished  by  the  healing 
of  the  ulcer  by  radium.  This  is  especially  true 
of  lesions  about  the  orifices  of  the  body.  Nerve- 
block  reheves  the  pain  during  the  period  of  heal- 
ing. 

The  agents  used  for  intraneural  injection  are 
numerous  and  it  is  probable  that  no  single  drug 
is  suitable  to  all  cases.  Chronic  pain  due  to  some 
condition  other  than  malignancy  is  perhaps  best 
treated  by  salt  solution,  novocaine,  apothesin, 
or  quinine  and  urea,  because  these  produce  but 
temporary  loss  of  pain  conduction.  In  painful 
states  due  to  malignancy  in  which  loss  of  motor 
function  is  of  little  moment,  alcohol  injections 
of  the  nerves  or  neurectomy  is  indicated.  In 
cases  of  recurrent  mammary  carcinoma  with 
great  swelling  and  oedema  of  the  upper  extremity, 
the  patient  usually  has  to  carry  the  involved 
arm,  almost  as  a  foreign  body.  Pain  and  sweUing 
are  so  great  that  movement  is  practically  impos- 
sible. Under  such  circumstances  permanent 
block  of  the  brachial  ple.xus  is  indicated  either 
by  alcohol  injection  or  by  nerve  resection.  Nerve- 
block  of  the  posterior  sensory  spinal  nerve  roots 
or  intercostaf  nerves  is  frequently  necessary  as 
an  adjunct  to  brachial  plexus  block  because  of 
metastasis  in  the  tissues  of  the  chest. 

In  thorax  operations  injection  of  intercostal 
nerves  is  best  done  at  the  lateral  margin  of  the 
erector  spinse  muscles  near  the  angle  of  the  ribs 
rather  than  close  to  the  spinal  column.  On  ac- 
count of  the  many  injections  necessary  when 
all  the  intercostal  nerves  are  blocked  it  is  better 
to  mark  out  the  points  of  attack  first  and  these 
are  later  connected  by  a  Une  of  infiltration  reach- 
ing from  the  first  to  the  twelfth  rib.  The  patient 
is  in  a  sitting  position  with  the  spine  fle.xed  and 
the  shoulder  on  the  affected  side  carried  forward. 
The  nerve-block  is  now  done  by  introducing 
the  hollow  needle  just  inside  the  infiltrated  area 
about  on  a  level  with  the  spinous  process  of 
the  first  dorsal  vertebra.  The  point  is  carried 
downward  until  the  resistance  caused  by  its 
contact  with  the  first  rib  is  felt.  The  under 
border  of  the  rib  is  now  sought  and  as  soon  as  the 
point  meets  no  more  bony  resistance  the  needle 
is  forced  in  for  the  distance  of  one-half  centi- 
meter further  and  5  cubic  centimeters  of  solution 
injected.  The  same  procedure  is  carried  out  in 
the  second  rib  and  so  on  until  the  desired  area 
has  been  blocked  off.  After  15  minutes  there  is 
analgesia  of  the  ribs,  muscles,  and  pleura  from 


the  point  of  injection  posteriorly  as  far  forward 
as  the  sternum. 

Kuhlenkamp's  method  of  blocking  the  brachial 
plexus  for  the  rehef  of  acute  and  chronic  pain  in 
the  upper  extremity  is  as  follows:  The  first  rib 
is  palpated  just  above  the  point  where  it  passes 
beneath  the  clavicle.  Slightly  external  to  this 
the  pulsation  of  the  subclavian  artery  may  be 
felt.  The  hollow  needle  is  introduced  just  beyond 
this.  If  blood  appears  the  needle  is  carefully 
withdrawn  and  introduced  more  laterally.  It  is 
carried  downward  until  the  resistance  of  the  first 
rib  is  felt  or  until  the  patient  feels  the  referred 
pain  in  the  arm.  The  syringe  is  then  attached 
and  s  to  10  cubic  centimeters  of  one-half  percent 
solution  apothesine  or  novocaine  injected.  Care 
should  be  observed  not  to  use  the  needle  as  a 
lever  because  of  the  danger  of  tearing  the  sub- 
clavian vein.  Analgesia  appears  in  about  15 
minutes. 

It  is  not  necessary  with  the  use  of  novocaine 
or  apothesin  to  inject  the  nerve  sheath,  although 
this  is  desirable  because  these  agents  are  diffu- 
sible while  with  quinine  and  urea  or  alcohol  it  is 
necessary  to  inject  the  nerve  sheath.  It  is  there- 
fore recommended  that  the  plexus  be  exposed  by 
incision  under  local  anaesthesia  when  permanent 
analgesia  is  required  for  the  relief  of  pain  due  to 
malignancy.  With  the  plexus  exposed  either  alco- 
hol injection  of  the  cords  or  section  should  be 
done. 

ILLUSTRATION 

C.-\SE  I.  .^n  emaciated  almost  moribund  French  woman 
of  about  60  years  with  a  scirrhous  carcinoma  of  the  breast. 
The  primary  tumor  was  about  the  size  of  an  orange  and 
ulceration  of  the  mass  was  advanced.  There  were  metas- 
tases in  the  axillary  and  supraclavicular  regions,  but  there 
had  been  no  sweUing  of  the  arm.  Pain  had  not  been  a 
marked  svTnptom  in  this  case  because  of  the  slow  growth 
of  the  scirrhous  tumor,  but  there  was  a  continuous  ache  and 
discomfort. 

A  small  cutaneous  infiltration  was  made  in  the  usual 
way  just  outside  the  point  at  which  the  calcareous  sub- 
clasian  artery  was  palpable.  This  spot  lay  in  a  deep  fossa 
behind  the  clavicle  which  was  elevated  in  the  position  of 
forced  inspiration  by  the  emphysematous  character  of  the 
thorax.  The  needle  was  introduced  at  the  point  where  the 
first  rib  passes  beneath  the  clavicle.  The  patient  exclaimed 
when  the  needle  came  in  contact  jvith  the  brachial  plexus. 
Referred  pain  in  the  upper  extremity  is  the  sign  that  the 
needle  has  reached  the  desired  spot.  The  syringe  was  then 
attached  to  the  needle  and  10  cubic  centimeters  of  one- 
half  per  cent  apothesine  or  novocaine  solution  introduced, 
at  which  time  the  needle  was  carried  more  deeply  into  the 
plexus.  After  the  blocking  of  the  brachial  plexus  the  inter- 
costal nerves  of  the  same  side  from  the  second  to  the 
tenth  rib  were  infiltrated  at  about  the  outer  border  of  the 
erector  spinae  muscles  and  the  points  of  injection  were 
connected  with  a  perpendicular  line  of  infiltration. 

Case  2.  This  woman  was  operated  upon  about  i  year 
previously  and  now  has  a  recurrence   in  the  scar  and 


1 86 


SURGERY,   GYNECOLOGY  AND   OBSTETRICS 


axilla  with  brawny  infiltration  of  the  skin  and  elephantiasis 
of  the  arm,  the  tissues  of  which  closely  resembled  the  bark 
of  a  tree  in  color  and  consistency.  This  woman  complained 
of  great  pain  in  the  chest  but  comparatively  little  in  the 
arm.  Infiltration  of  the  skin  was  done  with  great  difliculty 
on  account  of  the  induration  and  the  brachial  plexus 
reached  as  evidenced  by  the  patient's  complaint  of  referred 
pain  in  the  arm  and  hand.  Ten  centimeters  of  one-half 
per  cent  novocaine  solution  was  injected  into  the  plexus. 
This  was  the  more  difficult  because  the  patient  was  unable 
to  sit  up.  The  intercostal  ner\'es  upon  the  same  side  from 
the  first  to  the  ninth  were  blocked  in  the  usual  manner. 

Case  I  (lied  within  24  hours  following  the  nerve 
blocking.  In  this  case,  however,  the  fatal  ter- 
mination could  not  be  charged  to  the  novocaine 
injection  as  much  larger  doses  have  frequently 
been  used  without  any  systemic  effect  and  it  is 
a  matter  of  general  experience  that  8  to  10  ounces 
are  within  the  range  of  safe  dosage  when  used 
over  a  large  area  and  in  tissues  from  which  the 
rate  of  absorption  must  be  slow.  Case  2  was 
free  from  pain  in  about  15  minutes  after  the  in- 
jection. She  had  complained  of  a  sense  of  con- 
striction about  the  chest  before  the  nerve  block 
but  this  distressing  symptom  disappeared,  allow- 
ing of  comfortable  respiration.  Forty-eight  hours 
later  there  had  been  no  return  of  the  girdle  pain. 


Case  3.  Sarcoma  of  the  shaft  of  the  humerus  in  a  man 
of  40.  There  was  enormous  swelling  of  the  arm.  the  soft 
tissues  being  tense  and  shiny.  Ulceration  had  not  oc- 
curred. The  patient  was  brought  into  clinic  in  a  wheel 
chair,  rocking  his  body  to  and  fro  and  moaning  with  pain. 
The  brachial  plexus  was  blocked  by  the  method  of  Kuhlen- 
kamp  and  within  10  minutes  the  patient  was  free  from 
pain.  The  following  day  the  radical  operation  with  re- 
moval of  the  shoulder  girdle  and  arm  was  done  under  general 
narcosis  and  the  patient  left  the  hospital  as  soon  as  his 
wound  had  healed  so  that  further  obser\'ation  was  impos- 
sible. 

Case  4.  Chronic  intractiblc  pain  of  the  upper  extremity 
following  hemiplegia.  This  woman  complained  of  ina- 
bility to  sleep  and  loss  of  weight  and  strength  because 
of  the  constant  pain.  The  brachial  plexus  was  injected 
by  the  method  described  and  the  patient  had  a  good  rest 
the  following  night.  Forty-eight  hours  later  she  reported 
that  there  had  been  no  recurrence  of  the  pain. 

From  the  results  obtained  in  the  cases  above 
described  the  belief  is  held  that  much  of  the  suf- 
fering endured  in  the  past  may  be  avoided  and 
the  afflicted  patient,  though  perhaps  in  an  inop- 
erable condition,  may  live  out  his  days  in  peace. 

With  the  pain  gone,  sleep  becomes  possible 
again,  the  general  condition  of  the  patient  im- 
proves and  death  finally  supervenes  as  the  result 
of  toxaemia  rather  than  from  e.xhaustion  due  to 
pain. 


THE   APPLICATION   OF   SIL\^ER    FOIL  AS  A  PREVENTIVE  OF  PERITO- 
NEAL ADHESIONS' 

Bv  ARTHUR  J.  PULS,  M.D.,  F..\.C.S.,  Milw.\ukee,  Wisconsin 


ETIOLOGY    OF    .SEPTIC    .-VDHESIONS 

PERITONE.\L  adhesions  owe  their  forma- 
tion either  to  inflammatory  abdominal  and 
pelvic  processes  or  are  the  sequel  of  a 
preceding  surgical  operation  in  spite  of  every 
aseptic  precaution,  .\lthough  the  topic  of  fre- 
quent discussions  at  medical  meetings,  the  sur- 
geon is  still  at  a  loss  to  prevent  this  affliction  to 
patients  undergoing  a  primary  or  secondary 
cceliolomy. 

Prophylaxis,  i.e.  strict  asepsis,  combined  with 
rigid  observance  of  the  principles  of  surgery  may 
prevent  these  complications,  provided  the  patient, 
at  the  time  of  operation,  does  not  suffer  from 
bacteria;mia,  in  other  words,  is  free  from  focal 
infection.  The  surgeon  considers  a  diabetic  or 
pysemic  patient  a  poor  risk  for  immediate  opera- 
tion, ijul  often  overlooks  one,  who,  apjiarenlly 
in  good  health,  has  hidden  somewhere  in  the 
system  a  purulent  gland  or  an  infected  sinus.  It 
is  obvious  that  he  creates  a  locus  minoris  rcsis- 
tenlicB  at   the  site  of    the  operation   field,  even 

'  Read  before  the  Chicago  Gynecological  Society, 


though  he  securely  sutures  the  incised  peritoneum. 
No  matter  how  fine  the  needle,  the  puncture 
allows  of  secretion  of  minute  driblets  of  blood  and 
serum  containing  pyogenic  germs  anci  these  cause 
a  local  inflammation,  which  produces  web-like 
tissue  formations  between  neighboring  organs. 
How  can  we  otherwise  explain  the  repetition  of 
the  formation  of  adhesions  after  a  thorough  re- 
moval of  the  membranes?  The  introduction  of 
a  chemical  irritant  such  as  tincture  of  iodine  and 
bichloride  of  mercury  on  the  peritoneum,  may 
cause  abrasion  of  the  epithelial  cells  and  subse- 
cjuent  inflammation.  We  are  supposed  to  prac- 
tice asepsis  but  still  resort  to  antiseptics  in  order 
to  sterilize  the  patient's  skin  and  the  surgeon's 
hands,  but  contamination  from  those  drugs  of  the 
abdominal  organs  must  i)e  avoided.  Most  of  the 
peritoneal  adhesions  which  the  gynecologist  is 
aj)t  to  deal  with  are  caused  by,  first,  sepsis  of  the 
uterine  organs  incidental  to  abortion  or  labor 
through  direct  external  infection;  next  venereal 
infections,  gonorrhcea,  and  lues,  and  then  tulier- 

February  i3,  loii.      (For  discussion  see  p.  204.) 
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culosis  and  carcinomatosis  of  the  abdominal 
organs.  Furthermore,  ectopic  gestation,  acute 
and  chronic  appendicitis,  cholecystitis,  a  per- 
forating ulcer  within  the  intestinal  tract  and 
finally  a  foreign  body  within  the  abdomen  give 
rise  to  peritoneal  adliesions. 

Of  the  above  mentioned  infections  which  are 
known  to  be  followed  by  various  kinds  of  ad- 
hesions, the  gonococcus  is  by  far  the  most  effec- 
tive germ,  and  at  the  same  time,  the  most  de- 
structive in  undermining  the  physiological  func- 
tions of  the  female  sexual  organs.  As  a  curative 
procedure  in  gonorrhoeal  salpingitis,  the  fallopian 
tubes  and  ovaries,  which  are  frequently  enveloped 
in  pus  abscesses,  and  the  comparatively  innocent 
uterus,  on  account  of  its  serous  attachment  to 
the  diseased  adnexa,  need  to  be  removed  in  their 
entirety  in  order  to  combat  this  infection.  Con- 
servative measures  can  only  be  undertaken  after 
the  disease  has  outrun  its  course. 

ERA   OF    ANTISEPSIS    1SS0-1900 

The  early  abdominal  surgeons  paid  far  more 
attention  to  the  successful  issue  of  the  operation 
than  to  the  formation  of  adhesions.  These  they 
even  invited  by  the  use  of  the  rubber  or  glass 
drain.  The  question  as  to  the  disadvantages  of 
drainage  at  wound  closure  was  not  raised  until 
the  beginning  of  the  nineties.  The  concensus  of 
opinion  was  unanimous,  "when  in  doubt,  drain." 
They  became  cognizant  of  the  after-effects,  and 
that  adhesions  between  the  bowels  at  times 
caused  acute  ileus,  if  not,  at  least  a  life-long  in- 
testinal distress,  but  the  drain  was  considered 
a  life-saver  in  many  a  case  of  abdominal  opera- 
tion. Lest  we  forget,  abdominal  tumors  operated 
upon  by  these  men  were,  without  exception,  of 
enormous  size,  adherent  to  the  pelvic  floor  and 
abdominal  wall,  often  degenerating  into  malig- 
nancy. 

Although  95  per  cent  or  even  loo  per  cent  of 
his  patients  survive  a  capital  operation  without 
the  use  of  a  drain,  the  gynecologist  of  today 
wants  his  patients  to  remain  free  and  be  rid  of 
all  the  discomforts  from  which  they  have  suffered 
prior  to  surgical  inter\'ention;  he  does  not  intend 
to  add  a  new  affliction  which  may  develop  in- 
definite symptoms,  but  which  a  secondary  opera- 
tion reveals  to  be  in  the  nature  of  peritoneal 
adhesions  formed  between  the  uterine  appendages 
and  a  loop  of  the  small  intestine. 

ETIOLOGY   OF    ASEPTIC    ADHESIONS 

From  the  foregoing,  we  have  seen  that  ad- 
hesions of  the  peritoneal  covering  of  the  abdomi- 
nal organs  are  chiefly  the  outcome  of  direct  or 


indirect  sepsis,  and  in  contrast  shall  find  that 
traumatism  produces  the  aseptic  tv-pe.  In  the 
direct  septic  tvpe,  germs  have  been  introduced 
from  without  during  an  abdominal  operation,  a 
process,  however,  which  we  may  exclude  as  long 
as  strict  asepsis  is  being  practiced  in  a  modern 
hospital.  Hence,  we  shall  consider  only  the  in- 
direct septic  tv-pe,  or  auto-infection,  as  the  pri- 
mary cause  to  which  the  patient  owes  the  exist- 
ence of  peritoneal  adhesions,  and  later  we  shall 
review  the  aseptic  tv-pe  produced  by  surgical 
trauma. 

During  the  acute  stage  of  local  peritonitis,  ad- 
hesions to  adjacent  organs  arise  as  a  protective 
barrier.  The  membranes  close  and  wall  off  an  ab- 
scess cavity  during  pus  formation,  otherwise  the 
patient  would  succumb  to  a  general  peritonitis. 
Rupture  of  such  a  defined  acute  abscess  by  what- 
ever cause,  calls  for  immediate  surgical  inter- 
ference and  drainage  of  the  contaminated 
cavity. 

A  study  of  the  anatomy  of  the  h-mphatic 
system,  and  more  so,  the  knowledge  of  the  rela- 
tion of  the  pehic  connective  tissue  with  each 
pelvic  organ  is  essential,  in  order  to  explain  the 
formation  of  pelvic  exudates  and  of  the  adhesions 
which  develop  in  the  course  of  septic  pelvic 
inflammatory  disease. 

But  little  has  been  added  to  the  master  work  of 
Mascagni,  whose  atlas  of  the  lymphatic  system 
of  the  human  body  was  the  forerunner  which 
led  to  the  microscopic  studies  of  the  infectious 
diseases.    (Chrobak  and  Rosthorn,  page  175.) 

The  late  work  of  Alfons  von  Rosthorn  on  the 
connective  tissue  of  the  pelvis  has  contributed 
much  to  our  understanding  of  exudate  formation 
and  the  course  which  pelvic  exudates  pursue  in 
order  to  find  an  outlet  for  their  pus  contents. 
Following  along  prescribed  routes,  pus  from  a 
parametral  abscess  gravitates  by  way  of  the  round 
Ugaments  into  the  inguinal  canal;  from  the  upper 
part  of  the  broad  ligament,  it  follows  the  psoas 
and  iliac  muscles  down  to  Poupart  's  ligament. 
Exudates  formed  in  the  anterior  pelvic  cavity 
surround  the  bladder  and  extend  along  the  an- 
terior lower  abdominal  wall  and  travel  toward 
the  pelvic  brim;  those  situated  posteriorly,  pass 
upward  along  the  spinal  column  and  surround  the 
kidneys.  After  subsidence  of  the  acute  symptoma 
and  during  the  period  of  resolution  or  evacuation 
of  the  pus  by  the  surgeon,  adhesions  of  various 
degrees  of  densitj^  and  firmness  are  met  with  as 
the  outcome  of  the  preceding  inflammatory  proc- 
esses. 

Aseptic  adhesions  are  mostly  the  result  of 
surgical  interference.    In  clean  cases,  such  as  int 
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operations  for  myomectomy,  for  malposition  of 
the  uterus,  for  initial  appendicitis,  or  for  cystic 
ovaries  where  the  surgeon  finds  the  entire  peri- 
toneal serosa  intact  and  glistening,  adhesions 
frequently  do  occur  and  form  immediately  after 
closure  of  the  abdomen.  What  explanation  can 
we  offer  for  this  phenomenon? 

It  is  unusual,  at  the  present  day,  to  meet  with 
wound  infection,  but  it  does  happen  to  some  of 
us,  owing  to  various  trifling  causes  or  careless 
oversights,  mainly  due  to  haste,  and  such  in- 
fection ends  in  the  formation  of  hasmatomata, 
on  account  of  the  suture  material  being  too  quick- 
ly absorbed,  or  because  of  contamination  of  the 
wound  with  the  hands  of  the  patient,  etc.,  etc. 
In  vicious  cases  of  wound  infection,  the  infection 
affects  first  the  fascia,  next  the  muscles  down  to 
the  peritoneum,  so  that  the  outcome,  after  weeks 
of  suppuration,  results  in  a  postoperative  hernia 
with  internal  adhesions  of  the  peritoneal  wall  to 
the  omentum  or  to  the  intestinal  tract,  leaving 
the  person  operated  upon  in  a  condition  worse 
than  he  was  before  operation.  Besides  the  sur- 
geon will  have  on  hand  a  very  ungrateful  patient. 
The  wise  man,  in  order  to  remedy  the  mischief, 
pUcates  the  fascia,  and  thus  cures  the  external 
injury,  but  leaves  the  internal  membranes  alone, 
lest  he  multiply  their  number. 

DIAGNOSIS 

It  will  always  remain  more  or  less  a  matter  of 
conjecture  todiagnose  from  symptoms  complained 
of,  even  if  a  bimanual  examination  of  the  pelvis 
discloses  malposition  of  the  uterine  organs,  that 
the  patient's  ailment  is  due  to  the  presence  of 
peritoneal  adhesions.  Many  times  in  cases  of 
constant  suflfering  from  pelvic  disease,  adhesions 
are  not  found,  and  then  again  the  existence  of  a 
mass  of  membranes  between  the  various  abdomi- 
nal organs  causes  no  pain  whatever.  The  experi- 
enced diagnostician  may  conclude  from  the  pre- 
vious history  of  peKic  infection,  that  peritoneal 
adhesions  will  not  be  found  wanting  within  the 
pelvic  cavity.  The  severity  of  pain  expressed 
by  the  patient  is  not  always  a  criterion  of  the 
actual  pathological  condition.  The  gynecologist 
distinguishes  between  the  hypersensitive  and 
those  patients  who  affect  indifference  to  pain. 
During  ovulation  the  ovary  becomes  highly 
sensitive  so  that  a  displacement  of  the  right  ovary 
by  an  adhesion  to  the  intestine  or  to  the  appen- 
dix may  simulate  appendicitis. 

As  an  aid  to  the  diagnosis  of  intestinal  adhe- 
sions, we  may  be  able  to  judge  from  the  fluoro- 
scopic picture  should  a  loop  of  an  intestine  be 
held  firmly  within  the  pelvic  cavity. 


PROPH\XACTIC   TREATMENT 

In  pelvic  as  well  as  in  general  abdominal  sur- 
gery, peritoneal  adhesions  can  be  prevented  by 
observing  the  following  surgical  principles: 

r.  Never  leave  raw  surfaces  devoid  of  peri- 
toneum, uncovered. 

2.  Do  not  allow  leakage  of  the  vessels  and  ooz- 
ing from  the  amputated  stump.  We  should  bear 
in  mind  that  the  blood  and  lymph  vessels  frequent- 
ly run  parallel  to  each  other  so  that  leakage  with- 
out producing  inflammation  supplies  material 
sufficient  to  form  membranous  adhesions. 

3.  All  abdominal  sponges  must  be  returned  to 
the  attendant  nurse;  should  a  piece  of  gauze  or 
any  other  foreign  body  remain,  it  seeks  for  an 
outlet  or  becomes  encysted. 

4.  Sponges  should  not  be  allowed  to  travel 
upward  during  a  pehnc  operation,  nor  allowed  to 
pass  downward  among  the  intestines  while  oper- 
ating on  the  gall-bladder  or  stomach.  Experi- 
mental surgery  on  animals  for  the  purpose  of 
creating  artificial  adhesions,  proves  that  the  mere 
rubbing  of  the  surface  of  the  liver  with  dry 
gauze  removes  the  capsule  of  Glisson  and  pro- 
duces adhesions  to  the  adjacent  organs.' 

5.  Injury  to  a  healthy  organ  by  grasping  the 
same  with  a  volsellum  forceps  should  be  avoided. 
One  hgature  of  fine  silk,  or  chromicized  catgut, 
ought  to  suffice  to  control  the  haemorrhage  of 
a  spurting  artery.  The  bunching  of  the  broad 
ligament  after  the  removal  of  the  uterine  adnexa, 
leaves  denuded  spaces.  The  Staffordshire  knot 
of  braided  silk  to  ligate  the  stump,  should  never 
be  used. 

6.  Rough  manipulation  of  the  intestines  or 
their  exposure  for  any  length  of  time  seems 
unwarranted.  Prolonged  operation  under  ether 
anaesthesia  paralyzes  the  entire  intestinal  tract 
for  days,  causing  retroperistalsis.  Before  normal 
peristalsis  becomes  estabUshed,  agglutination  and 
later  firm  adhesions  may  have  occurred  among 
the  intestines. 

7.  Toiletof  the  abdominal  cavity  before  closure, 
is  a  thing  of  the  past  and  out  of  date.  The  injury 
caused  by  rubbing  may  prove  disastrous;  liquid 
blood  retained,  beneficial.  Blood  clots  should  be 
removed  before  closure.  Should  drainage  be 
needed,  the  vaginal  canal  is  the  safest  route  to 
drain  the  pelvis. 

S.  Avoid  contact  of  the  intestinal  serosa  with 
tincture  of  iodine  covering  the  abdomen,  also 
contamination  of  the  peritoneum  with  antiseptic 
solutions  such  as  bichloride  of  mercury.  Filling 
the  abdominal  cavity  with  salt  solution,  or  spong- 
ing  the  abdominal  organs  with  sterilized  cam- 
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phorated  oil,  grafting  embryonal  tissues  or  other 
membranes  on  denuded  peritoneal  wounds,  have 
all  proved  failures  in  preventing  adhesions. 

In  order  to  prevent  subsequent  adhesions  of 
denuded  peritoneal  wounds  produced  by  the  re- 
moval of  membranes,  I  have  covered  the  defects 
with  silver  foil.  In  suppurating  cases  requiring 
drainage,  I  apply  the  foil  over  the  stump  and  then 
insert  a  drain  covered  with  silver  foil. 

During  the  last  6  months,  I  have  had  occasion 
to  use  the  silver  foil  on  eight  patients. 

On  account  of  persistent  vomiting,  rupture  of 
the  abdominal  wound  in  a  young  woman  operated 
upon  for  salpingitis  occurred  in  October,  1903. 
I  found  the  small  intestines  completely  covered 
v/ith  silver  foil.  The  foil  had  been  used  as  a  pri- 
mary dressing.  The  serosa  of  the  intestines  looked 
normal  and  not  even  congested,  only  at  the  mesen- 
teric insertion  there  appeared  spots  of  lymph 
exudate.  A  thorough  scrubbing  with  salt  solu- 
tion in  order  to  remove  the  silver,  proved  ineffec- 
tual, hence  with  considerable  misgivings,  I 
returned  the  whole  mass  into  the  abdomen.  The 
patient,  however,  made  a  speedy  recovery  and 
never  complained  of  intestinal  trouble. 

Of  the  eight  patients  operated  upon,  all 
recovered  without  wound  infection,  and  were 
relieved  by  removing  the  cause. 

Case  i.  Mrs.  K.  age  50.  .\ugust  23,  hysteromyomec- 
tomy,  spinal  anaesthesia. 

Case  2.  Mrs.  B.,  age  53.  August  28,  postoperative 
hernia,  after  hysteromyomectomy  June  30,  igig.  Ether 
anaesthesia. 

Case  3.  Mrs.  S.,  age  30.  September  28,  pyosalpinx  and 
ovarian  abscess,  ether  anaesthesia.  Bartholinitis  May  igiq. 

Case  4.  Miss  J.,  age  27.  October  19,  retroflexion,  ether 
anaesthesia. 

Case  5.  Mrs.  V.,  age  26.  November  4,  retroversion, 
firm  adhesion  of  right  ovary  to  a  loop  of  intestine.  Appen- 
dectomy 1915,  ether  anaesthesia. 

Case  6.  Mrs.  R.,  age  36.  December  7,  retroversion 
Relapse  after  suspension  1910.    Ether  anaesthesia. 

Case  7.  Mrs.  R.,  age  34.  December  28,  retroversion,, 
ether  anaesthesia. 

►  Case  8.  Mrs.  F.,  age  42.  December  30,  cholecystec- 
tomy. Adhesion  of  gall-bladder  to  colon.  Ether  anaes- 
thesia. 

For  retroversion  of  the  uterus,  I  chose  the 
Baldy  Webster  method.  To  the  sutured,  plicated, 
round  ligament,  I  applied  a  small  strip  of  silver 
foil.  In  the  case  where  a  firm  band  of  adhesions 
had  formed  between  the  right  ovary  and  a  loop 
of  the  ileum,  it  was  necessary  to  excise  a  portion 
of  the  ovary.  After  removal  of  the  membrane, 
both  organs  were  separately  sutured,  the  wounds 
dried  and  then  dressed  with  silver  foil. 


After  removing  the  fibroid  uterus  (Case  i),  I 
applied  a  leaf  of  silver  foil  over  the  cervical 
stump  and  posterior  flap  which  had  been  denuded 
of  its  peritoneum,  owing  to  an  adhesion  to  the 
cul-de-sac. 

In  Case  2, 1  separated  the  omentum  from  the  abdominal 
wall  and  applied  silver  foil  to  the  denuded  surface. 

In  Case  3,  a  most  satisfactory  result  was  obtained  follow- 
ing operation  for  gonorrhceal  salpingitis.  Patient  was 
first  seen  May  7,  1919,  and  was  suffering  from  an  acute 
swelling  of  the  left  Bartholin  gland,  Evacuation  of  pus 
brought  relief.  .\n  examination  later  found  the  uterus 
and  internal  organs  in  normal  condition  and  position.  A 
year  later,  during  September,  1920,  while  menstruating, 
she  was  seized  with  violent  pains,  accompanied  by  chiUs 
and  fever.  On  examination  of  the  pelvic  organs  on  Septem- 
ber 27th,  the  uterus  was  found  retroverted  and  fixed  to  an 
indefinite  mass  on  the  left  side;  the  right  tube  felt  enlarged 
and  the  ovary  tender  to  the'  touch.  Cceliotomy  was  done 
September  28,  1920;  both  tubes  were  excised  together 
with  the  left  ovary  and  vermiform  appendix,  and  both 
round  ligaments  were  sutured  posteriorly  to  the  fundus 
uteri.  Silver  foil  was  applied  to  cover  the  stumps  and 
over  the  sutured  ligaments.  The  left  ovary  and  tube 
had  been  found  enveloped  in  a  pus  sac,  adherent  to  the 
bladder,  colon,  and  omentum.  Examination  4  months 
later,  Januarj'  22,  r92i,  showed  the  uterus  in  normal 
position,  freely  movable;  the  left  pelvic  and  Douglas  cavity, 
perfectly  clear  and  free  from  pathological  changes;  the 
right  ovary,  slightly  tender  to  the  touch,  in  normal  posi- 
tion. Menses  were  regular,  every  thirty  days,  somewhat 
painful. 

Case  8.  Base  of  gall-bladder  could  be  easily  detached 
from  the  adherent  colon  without  wounding  the  serosa  of 
the  bowel.  Excision  of  the  organ  was  followed  with 
considerable  oozing  from  the  liver,  requiring  a  suture  at 
its  lower  border.  Before  closing  the  peritoneum,  a  large 
drain,  covered  with  silver  foil,  was  placed  in  the  bed  of  the 
excised  gall-bladder.  The  drain  was  removed  on  the  fifth 
day,  the  oozing  having  ceased.  The  wound  closed  of  itself 
a  week  later  when  the  patient  left  the  hospital. 

Mindful  of  my  first  experience  (1903)  of  the 
harmless  nature  of  silver  foil,  I  did  not  hesitate, 
where  I  found  the  indication,  to  apply  the  same 
to  the  wounded  abdominal  serosa  or  peritoneum. 

Bacteriology  confirms  the  antiseptic  properties 
of  silver.  We  have  learned  to  use  the  foil  as  a 
primary  dressing  on  wounds  from  Halsted,  of 
Baltimore,  and  prior  to  this,  from  Marion  Sims, 
whose  art  in  healing  bladder  fistulae  was  without 
doubt  due  to  the  use  of  the  silver  wire  suture. 
Later  non-toxicity  of  silver  was  proved  in  the 
buried  suture  and  its  introduction  in  aneurisms. 

From  my  own  observation  I  feel  warranted  in 
proposing  the  application  of  silver  foil  to  the 
amputated  stumps  of  the  infected  fallopian  tubes. 
It  may  possibly  inhibit  the  vitality  of  latent 
germs  embedded  in  the  tissues  of  the  severed 
adhesions,  but  it  acts  especially  as  a  protection 
against  subsequent  adhesions  of  the  denuded 
peritoneum  which  cannot  be  closed  by  suture. 


I  go 
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NOTES  ON  THE  HADRA-MARTIN-RAWTS  OPERATION  FOR  CYSTOCELE 

By  THEODORK  J.  DOEDERLEIN,  M.D.,  Chicago 


AS  the  essential  steps  of  the  Hadra-Martin- 
/-^  Rawls  operation  for  cystocele  are,  first  free 
dissection,  mobilization  and  elevation  of 
the  bladder,  second,  dissection  of  the  pillars  of 
the  bladder  and  fascial  structures  underlying  the 
vaginal  mucosa  back  to  the  arcus  tendineus, 
third  imbrication  of  the  pillars  by  transverse 
mattress-suturing,  I  deemed  it  not  inappropriate 
to  name  those  observers,  to  whom  credit  of  pri- 
ority in  the  perfection  of  this  operation  belongs, 
in  their  chronological  order  in  the  title  of  my 
article. 

Hadra,  of  Texas,  in  1887,  first  saw  the  neces- 
sity of  thoroughly  mobilizing  and  elevating  the 
bladder  in  his  operation  for  cystocele.  Martin, 
in  his  book  entitled  The  Supporting  Apparatus 
of  the  Female  Genitals,  gives  splendid  illustrations 
of  the  uterofascial  ligaments  known  as  pillars 
of  the  bladder  and,  as  a  result  of  his  research  work, 
in  191 1,  developed  his  technique  for  the  cure  of 
bladder  prolapse  uniting  the  lateral  fascial  bun- 
dles. Rawls,  in  March,  19 18,  published  his  method 
of  overlapping  these  bundles. 

If  we  take  into  consideration  the  probabihty 
that  the  most  frequent  cause  of  cystocele  is 
detachment  of  the  bladder  from  the  uterus  and 
implantation  lower  down  during  and  after  child- 
birth, the  logical  cure  of  cystocele  is  detachment 
and  elevation  of  the  bladder  and  re-enforcement 
of  its  supports.  The  interposition  operation, 
unnatural  as  it  is,  appeared  to  accomplish  these 
ends  in  a  most  admirable  way.  It  thoroughly 
detached  and  elevated  the  bladder  and  placed  a 
solid  support  under  it.  Soon,  however,  com- 
plaints were  heard  as  a  consequence  of  this  utter 
disarrangement  of  natural  anatomical  relations. 
We  all  had  our  unpleasant  experiences  with  this 
method.  Ares  tabulates  37  cases  of  which  21 
had  unfavorable  results.  Of  these  21,  50  per  cent 
developed  cystitis.  There  are  certain  cases  in 
which  this  operation  still  has  special  indication 
but  the  number  is  limited. 

Instead  of  placing  the  uterus  under  the  bladder 
as  a  support,  the  method  of  strengthening  the 
bladder  pillars  as  perfected  by  Rawls  is  the  ana- 
tomically correct  one  for  correcting  cystocele 
although  not  always  feasible.  It  is,  simply  slated, 
the  Bassini  operation  for  hernia  applied  to  the 
]X'lvic  floor.  Rawls'  description  as  published  in 
the  American  Journal  of  Obstetrics  and  Diseases  of 
Women  and  Children  is  as  follows: 

'  Read  Iwforc  the  Chicago  CiynecoloKical  Society 


"A  small  volsellum  forceps  is  applied  to  the 
mucous  membrane  of  the  anterior  vaginal  wall 
about  I  centimeter  above  the  cervix  and  another 
forceps  about  i  centimeter  below  the  external 
urethral  orifice.  Between  these  forceps  a  vertical 
incision  is  made  through  the  mucosa  and  super- 
ficially into  the  underlying  tissues.  As  soon  as  an 
edge  on  either  side  can  be  grasped  w-ith  AUis 
forceps  they  are  used  as  tractors  and  the  incision 
is  carefully  carried  forward  until,  in  the  mid- 
portion,  the  bladder  can  be  demonstrated  by  blunt 
dissection. 

"This  blunt  dissection  is  continued  downward 
until  the  cervical  attachment  of  the  bladder  pil- 
lars and  the  so-called  uterovesical  ligament  are 
demonstrated.  The  latter  is  cut  with  scissors, 
keeping  well  in  mid-line  to  avoid  severing  of  the 
cervical  attachments  of  the  bladder  pillars. 

"The  bladder  is  now  separated  Ijy  blunt  dis- 
section, using  the  gauze-covered  finger,  from  the 
cervix  upward  to  the  peritoneal  reflection  and 
laterally  well  out  to  either  side.  By  further  blunt 
dissection  the  bladder  is  separated  from  the 
underlying  pillars  upward  to  the  urethra  and  well 
out  on  cither  side.  If  there  is  a  urethrocele,  the 
dissection  is  carried  up  to  the  external  urethral 
orifice.  When  the  bladder  is  well  mobilized,  the 
bladder  pillars  are  dissected  from  the  underlying 
vaginal  mucosa. 

"In  the  mid-line  the  fascia  and  underlj4ng  mu- 
cosa are  most  often  densely  adherent  and  it  is  only 
with  the  greatest  care  that  the  true  line  of  cleav- 
age can  be  demonstrated.  Too  often  at  this 
point,  by  haste  or  the  cutting  of  unidentified 
structures,  the  fascial  sling  is  destroyed  or  button- 
holed and  we  vAW  fail  to  demonstrate  a  firm  con- 
nective tissue.  With  the  technique  which  I  shall 
now  describe  I  ha\-e  always  been  able  to  demon- 
strate the  bladder  ])illars  even  in  elderly  multipara 
with  a  long-standing  prolapse. 

"With  a  finger  under  the  mucosa  as  a  guide  on 
which  to  cut  down,  the  thinned-out  fascial  edge 
is  dissected  with  a  knife  from  tlie  underlying 
mucosa.  The  mucosa  flap  is  made  paper  thin  and 
as  soon  as  possible  AUis  forceps  are  applied  as 
tractors  to  the  fascial  mucosal  edges.  This 
cutting  dissection  is  continued  from  the  mid-line, 
downward  and  upward,  for  a  distance  laterally 
until  by  blunt  dissection  a  distinct  line  of  cleavage 
is  demonstrated  the  wliole  length  of  the  primary 
incision.   The  mucosa  is  now  easily  separated,  by 
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blunt  dissection,  from  the  overlying  pillars  well 
out  on  either  side  to  the  arcus  tendineus.  Thus  is 
demonstrated  the  strongest  and  thickest  portion 
of  the  fascia  which  gives  us  two  fixed  points  from 
which  to  estimate  the  amount  of  overlapping 
necessary  to  take  up  the  slack  in  the  fascial 
sling.  The  dissection  is  quite  extensive  but  is 
comparatively  free  from  bleeding  unless  by 
accident  we  injure  the  vaginal  plexus  of  veins  or 
the  vaginal  branch  of  the  vesical  artery  which  runs 
on  the  pubovesical  ligament.  The  bladder  and  its 
lateral  true  ligaments  are  freely  mobilized  and  the 
latter  are  overlapped  from  side  to  side  by  trans- 
verse mattress  sutures  of  medium  kangaroo 
tendon,  at  the  level  of  the  internal  os  one  or  two 
sutures  entering  the  cervical  tissue." 

Having  read  Rawls'  article  in  191 8  I  was  so 
impressed  with  the  logicalsimplicity  of  his  method 
that  I  at  once  applied  it. 

The  first  case,  a  woman  65  years  old,  of  average  weight, 
was  suffering  from  prolapsus  of  the  second  degree,  with 
eroded  and  hj'pertropliic  cer\-ix,  a  marked  cyslocele  and 
the  ordinarx'  symptoms  of  cystic  irritation.  I  carefully  fol- 
lowed Rawls'  technique,  being  suri)rised  at  the  ease  with 
which  I  could  make  the  fascial  separation.  I  amputated  the 
cervix  high  up  placing  the  first  chromic  catgut  pillar  suture 
directly  above  the  line  of  amputation  and  carefully  covering 
the  cervical  wound.  Result  perfect  to  this  day. 

In  the  succeeding  6  cases  I  was  equally  suc- 
cessful in  finding  the  line  of  cleavage  of  the  blad- 
der pillars  and  dissecting  the  fascia  back  to  the 
arcus.  Of  these  cases  I  wish  to  refer  to  one  only, 
a  young  mother  of  two  children,  who  desired 
further  offspring. 

On  this  patient  a  GiUiam  operation  had  been  performed 
a  year  before  in  Milwaukee  for  the  relief  of  cystocele  and 
retroversion.  The  retroversion  w'as  cured  but  the  cys- 
tocele remained  unaffected.  Her  cystocele  was  of  unusually 
large  size  and  I  exjiected  very  thin  fascial  structures  and 
ditiiculty  separating  them.  The  operation  went  smoothly 
and  the  result  to  this  day,  1 8  months,  is  perfect.  This  was  one 
of  the  most  grateful  patients  I  ever  had  because  she  had 
been  incapacitated  by  the  almost  gooseegg-like  mass  pro- 
truding and  the  cystic  irritation. 

In  this  case  we  had  this  marked  cystocele  with- 
out prolapse  or  cervical  trouble,  which  goes  to 
prove  that  cystocele  of  a  most  pronounced  type 
may  be  present  without  prolapse,  being  due 
solely  to  a  lowering  of  the  bladder  and  weakening 
or  separation  of  its  pillars.  I  am  somewhat  anx- 
ious to  learn  what  the  result  of  labor  will  be  as 
far  as  my  newly  constructed  bladder  pillars  are 
concerned. 

At  first  I  approached  this  operation  with  some 
apprehension  lest  I  would  be  unable  to  separate 
the  fascia  from  the  mucosa.  As  a  matter  of  fact 
the  fascia  and  mucosa  are  quite  often  firmly  ad- 


herent in  the  mid-line,  and  it  is  difficult  to  find 
the  hne  of  cleavage.  In  a  series  of  6  cases,  follow- 
ing Rawls'  technique,  I  had  good  success  in  my 
dissection  of  the  fascia  and  I  commenced  feeling 
secure.  Then  came  a  number  of  cases  on  which 
the  operation  was  extremely  difficult,  the  dif- 
ficulty reaching  a  climax  in  a  case  operated  upon 
only  6  weeks  ago.  After  prolonged  dissection  I 
had  nothing  but  useless  fascial  shreds  and  was 
utterly  unable  to  approximate,  much  less  over- 
lap, whatever  I  had  left  of  the  fascia.  Withal  I 
had  a  very  thin  buttonholed  mucosa.  The  best 
I  could  do  was  to  sew  the  fascial  border  to  the 
sides  of  the  uterus  and  draw  the  broad  ligaments 
over  the  cer-vix,  thus  doing  an  interposition  opera- 
tion with  my  distressingly  thinned  out  mucosa 
covering  the  uterus.  This  patient  already  has 
complained  of  bladder-irritation,  especially 
troublesome  at  night  time. 

One  patient  with  a  pronounced  cystocele,  some  descensus 
uteri  and  cervical  hypertrophy,  an  important  case,  I  gave 
special  attention  as  to  vaginal  asepsis.  I  ahvays  have  been 
alive  to  the  danger  of  infection  and  its  disastrous  conse- 
quences. The  operation  went  smoothly.  The  arcus  ten- 
dineus was  reached  easily  and  jjostoperative  appearances 
seemed  fidl  of  promise.  Unfortunately  this  patient  de- 
veloped a  most  intense  coli  infection  with  high  fever, 
great  prostration  and  profuse  suppuration.  It  took  end- 
less vaginal  care  lest  my  carefully  placed  mattress  sutures 
and  the  whole  work  would  be  in  vain.  In  this  case  my 
habit  of  occasionally  placing  a  small  cigarette  drain  into 
the  subvesical  spacp  directly  in  front  of  the  cervix,  stood  in 
good  stead.  Through  this  opening  I  saved  my  chromic 
catgut  stitches  and  thus  obtained  a  good  result  in  spite  of 
the  pus. 

It  is  a  well  known  fact  that  cystocele,  prolap- 
sus, and  even  procidentia  occur  in  nuUiparous 
women.  Kepler  collected  151  cases  and  classifies 
them  as  follows : 

1.  Cases  due  to  congenital  defects  which  occur 
in  the  newborn  or  at  the  time  of  puberty. 

2.  Cases  not  due  to  congenital  defects  occur- 
ring later  in  life. 

By  far  the  greatest  number  of  cases  are  met 
with  in  women  with  a  history  of  severe  labor  es- 
pecially with  rapid  instrumental  deliveries.  As 
early  as  1903  Schatz  pointed  out,  and  has  been 
referred  to  by  Dr.  Ries  in  1918,  that  with  the 
descending  head,  especially  with  rapid  descent 
by  the  aid  of  forceps,  the  vagina  is  pulled  down 
and  is  stripped  off  the  bladder,  which  means 
that  the  anterior  fornix  of  the  vagina  is  almost 
obliterated  and  the  bladder  by  a  "sliding  de- 
tachment" (Ries)  is  implanted  lower  down. 
This  condition  may  reach  so  great  an  extent  as  to 
produce  a  direct  relationship  between  the  peri- 
toneum and  vaginal  wall.  Also  Ward  in  191Q  calls 
attention  to  this  type  of  obstetrical  injury  by 
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means  of  which  the  anterior  fornix  is  obliterated. 
He  states  that  the  lengthening  of  the  anterior 
vaginal  wall,  by  actual  measurement,  is  5  centi- 
meters, i.e.,  from  the  normal  length  of  6  centi- 
meters to  the  lengthened  condition  of  11  centi- 
meters creating  what  he  calls  the  "weak  spot." 

In  almost  all  my  cases  there  was  some  degree  of 
uterine  descensus  reaching  in  some  instances  a 
pronounced  condition  of  prolapse.  This  des- 
census and  prolapse  were  met  with  nothing  else, 
besides,  of  course,  the  imbrication  of  the  bladder 
pillars,  than  amputation  of  the  hypertrophic 
cervix  and  levator  suture,  eliminating  opening 
the  abdomen.  No  doubt  the  shock  incident 
to  intraperitoneal  work,  no  matter  how  Uttle  is 
done,  is  not  present  in  external  operations,  and 
one  reason  why  I  became  so  enthusiastic  for  this 
fascial  method  was  that  it  subjected  the  patient, 
especially  the  poorer  operative  risks,  e.  g.  the 
aged,  to  less  danger  immediate  and  remote. 

I  admit  the  technical  difficulties  are  much  great- 
er than  in  any  of  the  other  methods  in  vogue,  that 
the  possibility  of  infection  is  greater  and  not 
without  danger  to  Ufe.  Louis  Frank,  of  Louisville, 


reports  a  death  from  infection  after  an  interposi- 
tion operation,  and  I,  as  stated  above,  had  my 
unpleasant  e.xperience.  The  advantages,  how- 
ever, are  so  manifold  that  wider  adoption  should 
be  advocated. 

We  will,  of  course,  meet  cases  where  the  fascial 
structures  are  thinned  out  to  such  an  extent  that 
the  bladder  pillars  are  practically  useless  for  our 
purpose,  where  the  accompanying  prolapse  is  so 
severe  or  the  intra-abdominal  pathological  con- 
ditions present  are  of  a  nature  that  other 
operative  measures  must  be  employed.  If  we 
remember,  however,  that  this  operation  is  appli- 
cable to  cystocele  both  in  parous  women  as  well  as 
in  those  past  the  cUmacteric  we  appreciate  its 
value  and  wide  range  of  appUcabihty. 
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PASOVAEIAN    CYST 

Dr.  William  M.  Thompson:  I  would  like  to  show 
a  specimen  of  parovarian  cyst  which  measured  7 
inches  in  length  and  4  inches  in  width  when  it  was 
removed.  The  cyst  was  kidney-shaped,  was  situated 
below  the  fundus,  and  encircled  the  cervix.  Un- 
doubtedly it  would  have  had  a  long  pedicle  if  it  had 
been  allowed  to  remain,  as  pedicles  increase  in  length 
very  rapidly.  You  can  see  the  fimbriae  at  the  end  by 
turning  the  specimen  around.  The  patient  was  a 
little  over  2  months  pregnant  and  complained  of 
pressure  and  weight  in  the  pelvis.  She  knew  she 
had  the  cyst  because  she  had  been  told  about  it  be- 
fore she  became  pregnant.  The  cyst  was  easily 
removed  without  disturbing  the  pregnancy,  and 
as  the  appendix  was  found  to  be  diseased  it  was  also 
removed. 

This  case  brings  up  the  question:  What  are  the 
results  of  such  an  operation  on  pregnancy  and  is 
pregnancy  often  disturbed?  The  only  statistics 
available  have  to  do  with  pregnancy  complicated 
by  ovarian  cysts.  At  the  second  month  or  there- 
abouts in  20  per  cent  of  cases,  pregnancy  is  dis- 
turbed; at  the  fourth  month  a  much  less  number; 
at  the  sixth  month  the  greatest  number.  This  is 
particularly  true  when  ovarian  tumors  are  extirpated, 
for  the  reason  that  the  corpus  luteum  of  pregnancy 
is  removed  and  thus  the  stabilizing  influence  upon 
the  uterus  is  lost.  From  the  result  in  this  case  it 
would  seem  that  a  parovarian  cyst  ought  not  to  cause 
much  disturbance  in  pregnancy  if  the  operation  for 
the  removal  of  the  cyst  is  done  with  due  care  and  the 
uterus  is  not  handled.  There  can  be  no  question 
that  when  such  cysts  are  discovered  during  preg- 
nancy they  should  be  removed. 

Dr.  Curtis:  I  would  like  to  ask  whether  there  was 
a  corpus  luteum  in  the  opposite. 

Dr.  Thompson  :  As  this  was  a  parovarian  cyst  the 
ovary  was  not  disturbed. 

PRIMARY    CARCINOMA    OF    THE    CLITORIS 

Dr.  Carey  Culbertson:  I  have  sections  under 
the  microscope  of  primary  carcinoma  of  the  clitoris. 
The  tumor  from  which  the  sections  were  made  was 
removed  from  a  women  50  years  of  age  who  entered 
the  hospital  complaining  of  pain  in  the  left  inguinal 
region  and  dysuria.  The  pain  had  been  present  for 
2  months  and  the  urinary  distress  for  3  months.  For 
S  weeks  she  had  noticed  a  soreness  in  the  neighbor- 


hood of  the  vestibule.  There  had  been  no  bloody 
discharge  and  no  loss  of  weight.  Menopause  had 
occurred  7  years  previously. 

The  abdomen  was  very  fat,  soft,  and  pendulous 
and  no  inguinal  glands  could  be  palpated.  The 
vagina  was  narrow,  short,  and  constricted;  the  cer- 
vix and  corpus  uteri,  atrophic  and  free;  the  appen- 
dages were  not  palpable.  A  rough,  papillary,  in- 
durated area  1.5  centimeters  in  diameter  covered  the 
lower  one-half  of  the  clitoris  and  extended  to  the  left 
over  the  upper  portion  of  the  left  labium  majorum. 

The  growth  was  removed  by  wide  dissection  in- 
cluding the  entire  clitoris  and  the  left  labia.  Ex- 
ploration of  the  inguinal  canals  revealed  but  one 
enlarged  gland  from  the  left  side,  microscopic  section 
of  which  showed  round  cell  infiltration  only.  Sec- 
tions of  the  tumor  showed  an  early  alveolar  car- 
cinoma. 

GASTROSCHISIS 

Dr.  Henry  F.  Lewis:  The  first  specimen  I  have 
to  show  is  a  fcetus  born  in  the  Cook  County  Hos- 
pital a  few  days  ago.  The  history  is  negative,  except 
this:  The  mother  thought  she  was  about  6  months 
pregnant;  she  had  gonorrhoea  and  had  been  treat- 
ing herself  with  douches  right  along  before  and 
during  pregnancy.  She  was  passing  a  douche  point 
on  the  day  of  entrance,  when  she  bled  a  great  deal 
and  came  to  the  hospital  on  account  of  that  bleeding. 
The  resident  found  she  was  in  labor  and  thought  he 
had  a  placenta  previa  to  deal  with.  He  examined 
her  rectally  at  the  time.  The  bleeding  stopped,  so 
he  allowed  her  to  deliver  herself  and  this  foetus  came 
down.  The  membranes  ruptured  with  escape  of  the 
scanty  amniotic  fluid.  After  vaginal  examination, 
he  diagnosed  an  anomaly. 

The  membranes  are  pretty  well  shrunken  by  the 
formalin.  The  foetus  delivered  through  the  vulva 
with  the  intestines,  Iddneys,  lungs,  liver,  in  short, 
all  of  the  organs  of  the  chest,  abdomen,  and  pelvis 
presenting.  There  is  no  sign,  macroscopically,  of 
any  external  genitalia.  There  is  marked  retroflexion 
of  the  lumbar  spinal  column,  so  much  that  the  but- 
tocks and  legs  lie  posteriorly  and  parallel  to  the 
body,  although  there  is  no  spina  bifida.  This  retro- 
flexion may  have  been  the  immediate  reason  for 
failure  of  closure  of  the  abdominal  cleft,  which  is 
open  as  far  up  as  the  umbilicus.  The  cord  runs 
along  here,  on  the  membranes,  to  the  placenta  which, 
of  course,  was  a  placenta  praevia  marginalis. 
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The  case  is  one  of  extreme  gastroschisis,  the  ab- 
domen and  thorax  being  empty.  Both  feet  are 
clubbed. 

In  this  connection  I  report  the  case  of  a  small 
foetus,  a  little  older  than  the  one  shown.  It  was 
born  breech  first.  The  child  has  a  complete  open- 
ing of  the  pelvis,  a  splitting  through  the  pubes.  The 
right  thigh  extends  beyond  the  knee  and  the  leg  is 
attached  2  centimeters  proximal  to  the  distal  end 
of  the  thigh.  Both  feet  are  clubbed.  The  baby  was 
born  outside  and  was  such  a  horrible  looking  thing 
that  they  sent  it  over  to  the  County  Hospital  right 
away.    It  is  still  living,  at  the  sixth  day. 

There  is  a  defect  of  the  skin  on  the  abdominal 
wall,  running  from  above  the  umbilicus  and  enclos- 
ing an  area  as  large  as  a  half-dollar  around  it.  This 
portion  is  covered  by  a  membrane  resembling  cord 
tissue  and,  with  the  stump  of  the  cord,  is  necrotic. 
The  complete  opening  in  the  anterior  aspect  of  the 
body  extends  over  the  whole  pubic  and  part  of  the 
suprapubic  region.  There  is  complete  e.xstrophy  of 
the  bladder  with  splitting  of  the  penis  into  two 
parts.  These  parts  lie  at  the  lateral  margins  of  the 
defect  and  2  centimeters  apart.  The  perineum  is 
split  to  the  coccyx.  The  portion  of  the  bladder  that 
is  left  bulges  forward  in  two  connecting  circles  each 
as  large  as  a  dime.  The  urine  trickles  over  these 
areas  from  the  ureteral  openings.  Meconium  and 
f;cces  come  through  a  rectum  which  bulges  from  just 
below  the  bladder  in  the  median  line. 

There  is  necrosis  of  the  cord,  which  has  been  tied, 
and  this  necrosis  extends  over  a  thin  membranous 
area  which  replaces  the  abdominal  wall  in  the  region 
of  the  umbilicus.  This,  of  course,  is  septic  and  a 
peritonitis  will  probably  soon  develop.  Over  the 
lower  back  is  a  flaccid,  skin-covered  sac  about  as 
large  as  half  of  a  golf  ball,  probably  a  spina 
bifida. 

Except  for  these  anomalies,  the  child,  of  about  36 
weeks'  gestation,  is  healthy,  seems  in  no  pain,  eats, 
sleeps,  and  cries  normally. 

CRANIORRHACHISCHISIS 

Here  is  another  specimen,  which  I  have  not  seen 
before,  but  the  internes  have  told  me  about  it.  It 
was  born  in  the  Cook  County  Hospital  last 
night. 

It  has  a  flat  head  but  it  has  a  brain.  The  cranial 
bones  are  small  but  apparently  intact  except  for  the 
occiput.  It  is  not  a  case  of  anencephalus  but  of 
craniorrhachischisis,  of  the  variety  known  as  noten- 
ccphalus.  You  see  the  brain  and  meninges  in  this 
thin  membranous  sac  lying  behind  the  cranium  and 
bulging  over  the  dorsum  of  the  foetus.  The  brain 
and  meninges  have  escaped  through  a  defect  mostly 
in  the  occiput  and  a  small  defect  in  the  cervical  and 
upper  two  dorsal  vertebra-.  The  size  of  the  brain  is 
about  one-third  of  what  would  be  normal  for  a  foetus 
of  its  age,  about  34  weeks. 

Illustrating  retroflexion  of  the  spine  which  occurs 
in  most  cases  of  craniorrhachischisis,  here  is  a  case 


which  occurred  on  my  service  in  the  County  Hos- 
pital 6  months  ago,  of  inicncephalus. 

The  whole  head  is  intact  but  there  is  a  defect  in 
the  occiput  and  in  the  cer\-ical  and  upper  two-thirds 
of  the  dorsal  vertebnc.  The  brain  is  contained  in 
the  cranium  and  is  covered  by  the  cranial  bones,  but 
it  rests  upon  the  widely  and  flatly  separated  verte- 
bras, the  outer  margins  of  which  are  joined  to  the 
margins  of  the  occipital  defect.  Thus  the  brain  is 
almost  completely  enclosed  by  bone.  The  cranial 
floor  and  the  cervical  and  dorsal  spine  are  shortened 
longitudinally,  causing  a  retroflexion  of  the  dorsum 
of  the  foetus.  The  anus  is  away  up  here  as  I  show 
you,  1.5  centimeters  behind  the  spinal  defect.  The 
foetus  has  a  protuberant  abdomen,  but  the  retro- 
flexion was  not  sufficient  to  prevent  closure  of  the  ab- 
dominal cleft,  so  that  it  was  possible  for  the  abdomi- 
nal contents  to  remain  enclosed.  There  is  a  slight 
spina  bifida  extending  below  the  occiput  down  to 
about  the  ninth  dorsal  vertebra. 

Of  course,  retroflexion  of  the  dorsum  is  not  the 
only  reason  for  failure  of  closure  of  the  abdominal 
cleft.  The  two  cases  already  exhibited  of  gastro- 
schisis were  obviously  caused  by  something  else. 
The  subject  of  causation  of  monstrosities  is  too  vast 
to  be  undertaken  now. 

PESSARY    REMOVED    FROM    VAGINA 

This  pessary  was  removed  from  the  vagina  of  a 
woman,  60  years  of  age,  after  it  had  been  there  for 
3  years.  She  had  procidentia  for  many  years  for 
which,  3  years  ago,  a  doctor  in  Indiana  introduced 
this  large  hard  rubber  pessary. 

The  pessary  is  about  3  inches  square  with  rounded 
corners  and  a  round  hole  in  the  center,  about  2^2 
inches  in  diameter.  The  posterior  portion  is  about 
iH  inches  thick  and  the  anterior  two-thirds  is  about 
}4  inch  thick. 

The  patient  was  instructed  to  take  douches  for 
cleanliness.  She  tried  to  comply  but  the  jjessary 
came  down  and  presented  one  corner  at  the  vulva 
so  that  she  could  not  get  a  douche  point  beyond  it, 
so  the  douches  did  Httle  good.  She  was  nevertheless 
instructed  to  leave  the  instrument  in  and  there  it 
remained  for  3  years  until  the  discharge  became  so 
foul  that  she  wanted  the  pessar>'  removed. 

I  made  an  effort  to  remove  it  at  the  office,  but 
found  that  I  could  not  do  so.  The  woman  was  then 
sent  to  the  University  Hospital,  where,  under  an 
anxsthetic,  I  tried  to  saw  it  into  two  pieces  with  a 
Cigli  saw,  but  that  did  not  work.  In  the  attempt  I 
broke  the  saw.  Then  I  cut  the  pessary  up  into  pieces 
with  bone  forceps  and  removed  it  in  that  manner. 

Dr.  Thompson:  What  was  the  condition  of  the 
vagina? 

Dr.  Lewis:  Very  good:  there  were  only  a  few- 
small  ulcerated  places  in  the  mucosa  and  these  soon 
healed.  .•X  recent  ex.amination  reveals  a  small  nor- 
mal uterus  in  a  condition  of  senile  atrophy,  the 
uterus  and  bladder  well  up  and  apparently  fairly 
well  supported  by  the  contracted  vaginal  walls. 
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SIMULATED    UNILOCULAR    TWIN   ECTOPIC 
PREGNANCY 

This  last  specimen  which  I  show  you  is  one  of 
interest  to  me.  I  obtained  it  at  a  recent  operation  for 
diagnosed  unruptured  tubal  pregnancy,  performed 
at  the  University  Hospital.  On  bringing  the  left  tube 
into  view,  I  thought  I  had  a  twin  pregnancy  therein. 
Since  it  has  been  hardened  and  cut  through  longi- 
tudinally, I  now  believe  I  was  mistaken.  Dr. 
Nachtigall  will  section  it  for  microscopical  examina- 
tion and  the  doubt  will  be  removed.  The  specimen 
has  shrmiken  considerably  in  the  formalin. 

The  specimen  consists  of  the  left  fallopian  tube  of 
a  women  of  S3  years,  pregnant  for  the  first  time,  and, 
as  she  thinks,  at  about  4  weeks.  You  see  that  the 
tube  has  two  bulbous  enlargements,  one  at  the 
ampulla  and  the  other  shortly  proximal  thereto  in 
the  isthmus.  Both  were,  at  the  first  view  during  the 
operation,  of  equal  size.  A  little  blood  came  out  of 
the  ampullar  bulb  when  I  ruptured  it  in  removal  and 
some  of  the  collapsed  chorion  shortly  followed.  The 
picture  shows  the  tube  with  its  two  bulbs,  the  am- 
pullar bulb  ruptured  and  with  membranes  protrud- 
ing. 

I  thought  at  first  that  the  isthmic  bulb  contained 
the  second  ectopic  twin.  However,  when  I  split  it 
after  hardening  in  formalin  for  a  week,  it  seemed  to 
contain  only  a  clot  which  readily  separated  from 
the  cavity  of  the  tube  and  did  not  seem  adherent 
to  the  wall.  There  was  a  minute  hole  running  be- 
tween the  bulbs,  which  was  apparently  filling  up  the 
proximal  bulb  with  blood  from  the  distal  bulb  dur- 
ing an  aborted  ectopic  pregnancy  in  the  latter.  The 
blood  may  have  escaped  into  the  proximal  part  of 
the  tubs  instead  of  through  the  fimbriated  extremity. 

Dr.  Arthur  H.  Curtis:  The  pessary  case  re- 
ported by  Dr.  Lewis  reminds  me  of  a  patient 
whom  I  saw  in  Vienna  15  years  ago.  This  woman 
had  worn  a  pessary  for  20  years.  It  had  become  em- 
bedded in  the  vagina  in  a  position  which  a  pessary 
ordinarily  occupies,  and  an  epithelioma  had  de- 
veloped and  grown  so  large  that  it  completely  cover- 
ed the  pessary  throughout  its  entire  extent. 

H.\DR.A.-MARTIN-RAWLS    OPERATION    FOR 
CYSTOCELE 

Dr.  Theodore  J.  Doederleim  read  a  paper  en- 
titled "Notes  on  the  Hadra-Martin-Rawls  Operation 
for  Cystocele."     (See  p.  190.) 

DISCUSSION 

Dr.  Emil  Ries:  .-^s  you  may  know,  I  have  de- 
vised an  operation  for  prolapse  of  the  uterus  which 
is  quite  dift'erent  from  the  Hadra-Martin-Rawls 
procedure,  and  much  more  extensive.  The  exper- 
ience I  have  had  with  other  operations  before  I  de- 
vised my  own,  and  the  study  of  the  pathological 
anatomy  of  prolapse,  have  led  me  to  think  that  the 
operation  described  this  evening  is  entirely  insuffi- 


cient. In  many  cases  it  is  absolutely  impossible  to 
do  it  because  there  is  not  enough  material  to  do  what 
is  claimed  can  be  done. 

In  the  operation  which  I  do  there  is  extensive  dis- 
section of  the  bladder  away  from  the  uterus,  and 
in  that  dissection  I  must  needs  encounter  the  mate- 
rial with  which  Dr.  Rawls  is  doing  his  operation. 
I  have  often  demonstrated  these  fascial  or  connec- 
tive-tissue bundles  of  which  he  speaks,  and  I  have 
demonstrated  how  thin  and  frail  they  are.  However, 
sometimes  they  are  quite  well  developed.  The  fun- 
damental mistake  of  that  operation  is  that  it  does 
not  open  the  abdomen.  Instead  of  its  being  an  ad- 
vantage not  to  open  it,  it  is  a  decided  disadvantage. 
If  you  want  to  do  a  thorough  dissection  of  the  blad- 
der, you  cannot  do  it  without  opening  the  peri- 
toneum. The  bladder  in  some  cases  has  sunk  away 
from  the  wall  of  the  uterus  to  such  an  extent  that 
the  vesico-uterine  pouch  is  in  direct  contact  with 
the  vaginal  wall,  while  ordinarily  it  is  not.  If  you 
look  at  the  Halban  and  Tandler  atlas  of  prolapse  of 
the  uterus  you  will  find  pictures  taken  from  actual 
specimens  from  the  dead  house,  demonstrating  con- 
tact of  the  peritoneum  with  the  vaginal  wall.  If  you 
have  a  case  like  that,  or  even  a  case  not  quite  as 
bad  as  that,  and  you  make  a  bridge  of  connective 
tissue  under  that  part  of  the  bladder  which  forms 
the  cystocele  you  do  not  hold  the  bladder  in  posi- 
tion; it  does  not  bring  the  bladder  back  where  it 
should  be;  it  raises  it  up,  and  when  the  bands  of 
connective  tissue  have  been  stretched  by  the  filling 
and  emptying  of  the  bladder  for  some  time,  you 
have  the  same  condition  again  as  before. 

In  addition,  I  want  to  say  in  these  cases  of  pro- 
lapse with  a  large  cystocele,  a  little  vaginal  opera- 
tion will  not  make  a  bit  of  dift'erence.  It  will  not 
hold  up  the  uterus.  You  have  to  do  other  things 
with  it.  The  vast  majority  of  cases  we  encounter 
are  cases  of  prolapse  with  cystocele.  I  am  willing 
to  agree  that  the  older  operations  that  were  done  in 
connection  with  prolapse  and  which  were  intended 
to  take  care  of  a  part  of  the  cystocele  were  poor 
operations.  That  is  why  I  found  myself  obliged  to 
devise  something  better.  The  older  operations 
which  excised  a  piece  of  vagina  and  sutured  the 
edges  together,  inverted  the  prolapsed  bladder  wall 
or  fastened  it  up  on  the  uterus  by  buried  sutures — 
I  believe  are  defective.  If  you  look  back  over 
the  cases  you  operated  on  lo  or  15  years  ago,  the 
first  thing  you  will  find  that  occurs  again  is  the 
cystocele.  It  is  the  hardest  part  to  cure.  In  the 
operation  some  of  you  had  occasion  to  see  me  per- 
form at  the  Michael  Reese  Hospital  in  a  case  of 
prolapse  of  the  uterus  you  will  recall  what  an 
extensive  dissection  we  did  over  the  bladder,  and 
how  much  care  we  spent  on  the  bladder  in  the  opera- 
tion, not  only  from  below  in  forming  a  new  vaginal 
fornix,  dissecting  up  the  bladder  from  its  faulty 
position,  but  in  fastening  it  high  above  the  uterus 
where  it  belonged,  and  in  cases  of  considerable 
prolapse  where  the  bladder  had  become  separated 
from  the  symphysis,  attaching  the  anterior  bladder 
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wall  to  the  posterior  surface  of  the  anterior  abdomi- 
nal wall.  I  do  not  know  whether  that  description 
is  clear  to  you  or  not.  I  suppose  in  mild  cases  of  ' 
cystocele,  where  there  is  no  prolapse,  and  where 
there  is  a  well  developed  bundle  of  connective  tissue 
to  work  with,  this  operation  may  be  of  some  use. 

Dr.  Joseph  B.  De  Lee:  I  want  to  agree  with 
Dr.  Rics  about  his  operation  for  extensive  prolapse. 
There  has  got  to  be  much  more  done  for  a  complete 
prolapse  of  long  standing  where  the  bladder  wall  is 
thinned  out  and  the  fascia  is  web-like,  than  this 
plastic  operation  does.  A  large  number  of  women 
does  not  have  a  complete  prolapse,  but  a  partial  pro- 
lapse, w'ith  an  annoying  cystocele  and  urethrocele 
which  require  relief.  This  operation  in  the  few 
times  I  have  done  it  has  really  been  very  successful. 
It  is  possible  to  dissect  out  this  fascia,  not  as  per- 
fectly as  I  can  do  it  with  plasticin,  but  appro.ximate- 
ly,  and  in  a  satisfactory  manner.  The  other  day  I 
had  to  vary  the  technique  a  little.  This  part  (indi- 
cating) of  the  fascia  was  thin,  and  I  button-holed  it 
in  several  parts  at  the  side,  and  I  could  not  get  a 
good  layer,  but  down  here  to  the  left  behind  I  found 
a  good  thick  layer  of  fascia,  as  thick  as  this  point 
(indicating)  which  I  brought  over  and  attached  on 
each  side  in  the  manner  of  an  autoplastic  graft. 
I  attached  it  to  each  side  but  high  enough  where 
I  could  get  fascial  structures  and  reconstructed  a 
very  firm  base  of  the  bladder.  There  is  a  large 
number  of  cases  where  this  operation  is  indicated 
and  it  can  be  carried  out  successfully.  We  can  hold 
the  uterus  in  anteversion  by  attaching  the  fascia 
to  it  above  the  internal  os.  You  see  a  blue  button 
on  the  uterus  there  (indicating).  Now  after  these 
two  layers  of  fascia  have  been  imbricated  a  stitch 
is  placed  through  the  middle  of  the  fascial  span  and 
the  bridge  is  anchored  away  up  above  the  internal 
OS.  You  push  up  the  peritoneum  and  by  means  of 
volsella,  pulling  down  the  uterus  without  opening 
the  peritoneal  cavity,  this  fascia  can  be  anchored 
high  up.  The  fascia  upon  the  uterine  wall  pulls 
the  fundus  forwaril  and  the  cervi.x  goes  backward. 

I  have  prepared  a  little  model  (exhibiting  model) 
for  the  demonstration  of  the  levator  ani.  This  is 
a  woman's  pelvis  made  with  the  ligaments  put  in  to 
show  the  fascial  structures  and  muscle.  In  this 
connection  I  may  revert  to  a  discussion  which  Dr. 
Barrett  and  I  had  recently.  Dr.  Ries  has  made  a 
very  important  point  regarding  nomenclature  and 
I  think  it  would  be  a  good  idea  for  this  society  to 
appoint  a  committee  to  establish  names  for  these 
structures.  Most  of  our  discussions  run  afield  and 
we  get  all  mixed  up,  because  we  do  not  call  things 
by  the  same  name.  For  that  reason  I  brought  this 
pelvis  with  these  muscles  put  in  plasticin.  I  spent 
half  an  hour  this  afternoon  with  Professor  Ranson, 
of  .Northwestern  University,  and  these  models  cor- 
respond to  the  anatomical  structures  indicated  and 
were  confirmed  upon  the  cadaver.  The  dilTcrences 
of  opinion  have  been  simply  matters  of  names.  We 
ought  to  have  these  various  muscles  named,  and 
have  the  Gynecological  Society  accept  them. 


What  we  have  tried  to  bring  together,  as  you  see, 
is  the  fascia  (indicating).  These  yellow  structures 
indicate  the  pillars.  There  is  a  white  line  to  which 
we  try  to  attach  the  fascia  after  it  is  imbricated 
from  below,  but  we  do  not  always  reach  the  white 
line.  If  you  are  skillful  with  the  needle,  you  can  put 
the  stitch  in  under  the  guidance  of  touch.  This 
layer  (indicating)  goes  between  the  rectum  and 
vagina,  and  that  layer  (indicating)  goes  between  the 
bladder  and  vagina.  The  uterus  would  lie  there 
(indicating),  and  when  labor  comes  on  it  forces  the 
fascia  down  and  tears  it  off  of  the  uterus.  It  bends 
it  out  and  stretches  it  from  side  to  side.  The  opera- 
tion consists  in  denuding  from  below  so  that  you 
can  take  hold  of  the  fascia  and  imbricate  it  and  sew 
it  as  close  as  you  can  to  the  thickened  areas  of  fascia 
over  the  white  line. 

Dr.  Albert  Goldspohx:  I  must  say  that  the 
vesical  columns  are  not  actually  as  large  as  they 
are  represented  in  this  manikin;  and  the  experience 
of  the  gentlemen  who  have  so  far  discussed  it,  con- 
firms that  opinion.  These  structures  are  too  delicate 
to  be  detached  from  the  vaginal  wall  and  used  sepa- 
rately, as  a  rule.  Such  dissection  merely  weakens 
them.  They  are  better  used  in  connection  with  the 
vagina,  reinforcing  it.  After  the  median  wound 
edges  of  the  bilateral  vaginal  flaps  have  been 
trimmed  sufliciently,  these  tlaps  should  be  imbri- 
cated by  sliding  one  completely  over  the  other  one, 
after  the  outer  mucous  membrane  of  the  buried  side 
has  been  sufficiently  denuded  to  obtain  a  union. 
With  chromic  catgut  excellent  results  arc  obtained 
in  this  way.  In  cases  of  vesicocele  with  moderate 
uterine  prolapse,  I  detach  the  bladder  from  the  uterus 
and  broad  ligaments  completely  and  open  up  the 
anterior  peritoneal  cul-de-sac  widely.  I  then  im- 
plant the  bladder  upon  the  top  of  the  fundus  uteri, 
by  carefully  stitching  the  raw  edge  of  the  bladder 
peritoneum  to  the  upper  posterior  border  of  the 
fundus  clear  across  from  the  upper  border  of  the 
broad  ligament  of  one  side  to  that  of  the  other.  The 
entire  anterior  surface  of  the  uterus  is  then  free  and 
available  for  an  extensive  and  firm  fibrofibrous  union 
with  the  imbricated  and  massive  flaps  of  anterior 
vaginal  wall.  This  union  broadl_\'  made  and  secured 
with  chromic  gut  wiO  prevent  the  bladder  from 
creeping  down  again,  and  it  will  also  take  care  of  a 
moderate  uterine  descensus,  provided  the  pelvic 
floor  is  effectively  restored  so  as  to  secure  a  stable 
foundation  beneath.  In  cases  of  elongated  cervix 
an  amputation  should  be  made. 

In  cases  of  vesicocele  accompanied  by  great  uter- 
ine prolapse,  I  do  not  oix'n  the  anterior  peritoneal 
cul-de-sac.  After  having  carefully  detached  the 
anterior  vaginal  wall  from  the  bulging  bladder  side- 
ways from  a  median  incision,  and  after  detaching 
only  the  lower  part  of  the  bladder  from  the  cervix, 
I  reduce  the  expanded  bladder  somewhat  in  the 
median  line  by  reefing  its  denuded  surface  with  fine 
chromic  catgut,  and  then  limit  its  downward  descent 
by  a  higher  attachment  of  the  imbricated  vaginal 
flaps  upon  the  upp)cr  part  of  the  denuded  cervix,  so 
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as  to  oblige  the  bladder  in  future  to  expand  laterally 
rather  than  downward,  by  the  low  vaginal  fixation 
and  by  the  doubled  and  shortened  vaginal  wall  in 
front  of  it.  Next  in  order  and  importance  is  a 
thorough  restoration  of  the  pelvic  floor  to  secure  a 
durable  foundation  beneath;  and  I  then  make  a 
small  ventral  incision  into  which  the  fundus  of 
the  uterus  with  the  round  ligaments  is  drawn  and 
durably  anchored  in  the  abdominal  recti  muscles 
and  fascise,  after  all  adhesions  and  hindering  retrac- 
tions about  the  descended  uterus  have  been  over- 
come. My  results  with  these  methods  have  been  so 
satisfactory  that  I  would  never  perform  the  ab- 
normal Shauta,  Wertheim,  Watkins  (interposition) 
operation  upon  any  woman,  ever  so  old.  As  long 
as  she  is  living  she  may  develop  an  endometritis; 
and  then  nothing  but  a  diflicult  and  mutilating  hj'S- 
terectomy  would  be  possible. 

Dr.  jNIark  Goldstixe;  I  wish  Dr.  Watkins  was 
here  to  take  up  and  defend  the  interposition  opera- 
tion. I  have  seen  him  do  the  interposition  opera- 
tion, and  have  followed  a  number  of  his  cases  for  8 
or  g  years,  and  for  10  years  I  have  been  doing  the 
interposition  operation  myself. 

I  do  not  want  to  enter  into  any  controversy  about 
the  relative  merits  of  the  different  operations.  Dr. 
Ries  has  stated  why  he  does  not  think  the  Rawls 
operation  is  sufficient.  Personally,  I  cannot  see 
where  one  would  put  the  bladder  in  most  of  these 
cases,  where  you  do  the  Rawls  operation,  between 
the  peritoneum  and  the  vaginal  wall  or  the  fascia. 

In  regard  to  deaths  following  the  operation,  I  will 
say  that  if  you  do  enough  gs-necology  you  will  get  a 
death  now  and  then  from  any  operation.  I  have 
seen  deaths  from  simple  curettement,  and  one  from 
perineorrhaphy,  and  one  or  two  deaths  from  the 
interposition  operation. 

As  regards  the  interposition  operation,  to  those 
of  you  who  have  not  followed  the  writings  on  this 
subject,  as  outlined  by  Dr.  Watkins,  I  will  say  that 
the  interposition  operation  does  not  always  mean 
the  interposing  of  the  whole  uterus  between  the 
vaginal  wall  and  the  bladder.  Oftentimes  a  part  of 
the  fundus  is  removed.  A  great  many  times  the 
cervix  is  amputated,  and  sometimes  the  whole  fun- 
dus is  removed  very  nearly  to  the  cervix,  leaving  a 
small  stump.  You  take  out  practically  all  the  uterus 
and  interpose  a  small  part  of  it  along  with  broad 
ligaments,  and  the  broad  ligaments  themselves 
underneath  the  bladder.  I  am  firmly  convinced 
that  there  are  certain  cases  of  prolapse  of  the  uterus 
with  cystocele  that  you  can  repair  only  by  fol- 
lowing the  lines  of  the  interposition  operation.  I 
am  likewise  firmly  convinced  that  there  arc  cer- 
tain cases  of  prolapse  of  the  uterus  that  the  Ries 
operation,  the  Rawls  operation,  or  any  other  op- 
eration for  cystocele  will  not  cure;  you  have  to 
operate  vaginally,  you  must  follow  some  line  of 
the  interposition  operation  or  you  will  not  cure 
them,  particularly  those  cases  in  old  women  in 
which  the  uterus  protrudes  from  4  to  6  inches,  in 
which  the  bladder    comes    down    on  the  uterus  4 


or  5  inches.  In  these  cases  the  uterus  is  ex- 
tremely prolapsed  and  the  only  way  these  cases 
can  be  cured  is  through  some  form  of  interposition 
operation.  Attaching  the  uterus  to  the  abdominal 
waU  fails  in  that  the  cj'stocele  returns,  and  for  some 
reason  the  cervix  elongates.  \\'hy  the  cervix  elon- 
gates I  do  not  know.  It  is  as  much  a  total  failure 
as  we  have  occasionally  in  the  interposition  opera- 
tion. Some  of  you  gentlemen  have  apparently  seen 
failures  from  the  interposition  operation.  I  have 
had  probably  four  or  five  failures  from  the  immense 
number  of  these  operations  I  have  done.  In  those 
cases  you  will  not  find  the  bladder  coming  down. 
You  will  find  the  vaginal  wall  is  relaxed,  the  fascia 
is  relaxed  as  it  is  in  the  Rawls  or  any  other  operation, 
and  the  uterus  is  protruding,  and  not  the  bladder. 
If  the  vaginal  wall  is  dissected  off  you  will  find  it 
underneath  the  fundus  of  the  uterus.  You  will  find 
the  bladder  up  in  the  peritoneal  cavity  where  you 
put  it.  The  only  w-ay  to  cure  such  a  case  is  to  re- 
move the  superabundant  uterine  tissue.  All  these 
operations  carry  with  them  the  repair  of  the  poste- 
rior vaginal  wall. 

I  rise  simply  to  defend  the  interposition  operation. 
I  have  seen  the  other  operations  done  and  am  famil- 
iar with  the  results.  I  have  followed  the  interposi- 
tion operation  in  a  great  many  cases  for  years,  and 
after  studj'ing  and  using  other  methods  I  do  not 
hesitate  to  say  that  I  prefer  the  interposition  opera- 
tion. Dr.  Heaney  and  I  discussed  those  cases  where 
the  uterus  and  cervix  come  down  at  the  vulva,  and 
with  the  interposition  operation  you  can  leave  prac- 
tically the  whole  uterus  where  the  fundus  is  not  too 
large.  Where  there  is  prolapse  of  a  greater  degree 
you  will  have  to  modify  the  operation. 

.'\s  I  have  said  before,  I  rise  to  defend  the  inter- 
position operation  and  to  say  that  most  of  the  things 
said  against  it  are  not  true. 

Dr.  Ch.\nning  W.  Barrett:  .•Xfter  listening  to 
the  remarks  of  the  last  speaker  (Dr.  Goldstine),  if 
one  believes  all  he  has  said,  it  is  time  for  some  one  to 
present  the  other  side  of  the  question.  He  rose  to 
defend  the  interposition  operation,  but  defended  it 
to  such  an  extent  as  to  say  that  no  other  procedure 
could  cure  some  of  the  worst  cases  of  prolapse  of  the 
uterus.  I  think  we  have  some  of  the  worst  cases  of 
prolapse  of  the  uterus,  that  come  to  the  County 
Hospital,  that  exist  in  Chicago.  If  wc  have  not,  I 
do  not  know  where  you  get  them.  I  maintain  that 
we  can  cure  prolapse  and  cystocele  without  the 
interposition  operation.  I  don't  say  you  cannot  cure 
cystocele  with  the  interposition  operation,  but  it  can 
be  cured  just  as  well  without  that  operation.  I 
would  prefer  to  have  the  uterus  above  the  bladder 
where  it  belongs,  than  to  have  it  under  the  bladder 
where  it  does  not  belong,  if  either  operation  will 
cure  the  cystocele. 

Going  back  to  what  has  been  said  tonight,  it 
would  seem  the  vaginal  operation  does  not  do  the 
work  that  is  needed  to  be  done,  and  there  were  those 
w-ho  have  said  we  must  follow  a  more  anatomical  and 
rational  procedure,  something  that  is  more  effectual 
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than  vaginal  plastic  work;  and  there  were  those  who 
have  said  these  procedures  do  not  cure,  and  so  they 
were  willing  to  operate  on  cases  that  were  more  patho- 
logical. We  are  willing  to  plant  the  uterus  into  the 
abdominal  wall  or  plant  it  under  the  bladder  to  cure 
a  cystocele.  I  have  seen  a  great  deal  more  harm 
come  from  the  interposition  operation  than  from  any 
cystocele  operation  that  has  been  done.  Certain 
things  are  necessary  to  cure  prolapse  of  the  uterus. 
We  must  have  a  good  pelvic  floor,  and  that  can  al- 
ways be  made.  We  must  do  away  with  the  redun- 
dancy of  tissue  anteriorly,  so  that  it  will  not  roll 
over  the  pelvic  floor,  and  in  doing  away  with  that 
redundancy  these  pillars  can  be  dealt  with.  I  would 
not  consider  them  as  very  essential  in  the  operation 
for  prolapse  of  the  uterus.  That  is  merely  one  step 
in  the  procedure.  W'e  must  have  the  uterus  out  of 
line  with  the  vagina,  or,  if  it  is  an  old  woman  of  60 
or  70  years  of  age,  and  the  uterus  comes  outside,  the 
uterus  can  be  taken  out,  and  the  broad  ligaments 
planted  into  the  vagina  to  hold  the  vagina  upward 
and  back.  With  the  vagina  held  upward  and  back, 
you  get  an  oblique  line  instead  of  a  vertical  one,  and 
the  redundancy  can  be  done  away  with.  These 
structures  are  not  always  present  to  any  very  useful 
degree,  but  with  a  large  mobilization  of  the  bladder 
you  can  get  it  back  out  of  the  way  of  the  mucosa 
of  the  bladder. 

I  would  like  to  say  a  few  words  about  this  mani- 
kin e.\hibited  by  Dr.  De  Lee,  which  does  not  corres- 
pond to  the  one  he  showed  at  the  North  Side  Branch 
of  the  Chicago  Medical  Society  the  other  evening. 
It  was  not  a  question  of  nomenclature  but  of  facts 
as  to  anatomy.  The  specimen  shown  up  there  did 
not  even  touch  the  spine  of  the  ischium.  It  was 
fastened  to  something  away  above  that.  The  ques- 
tion was  whether  the  white  line  ran  to  the  spine  of 
the  ischium  or  not.  He  held  it  did  not,  and  I  held 
it  did.  The  levator  ani  muscle  rises  from  the  pos- 
terior surface  of  the  pubic  bone  from  the  white  line 
and  spine  of  the  ischium.  Dr.  De  Lee  said  he  would 
make  a  public  announcement  if  he  was  wrong. 

Dr.  William  C.  D.vnforth:  Regarding  the  con- 
troversy over  the  interposition  operation,  I  have 
used  this  operation  to  a  limited  degree  for  the  cure  of 
extreme  cystocele  where  there  was  not  much  pro- 
lapse of  the  uterus.  I  have  foUowed  the  papers  of 
Drs.  Rawls  and  Ward  closely  because  the  operation 
seerps  to  provide  a  possible  way  to  cure  cystocele 
with  which  we  have  so  much  trouble. 

."Vfter  seeing  the  beautiful  model  and  an  operation 
by  Dr.  De  Lee  at  the  Chicago  Lying-in  Hospital,  I 
used  his  method  in  a  case  which  1  thought  fitted 
in  beautifully.  I  attempted  a  careful,  painstaking 
dissection  to  separate  these  layers,  and  it  was  done 
with  great  difliculty.  This  case  was  one  of  those  in 
which  the  dissection  was  diflicult.  A  number  of 
speakers  referred  to  having  found  occasionally  cases 
where  this  separation  could  not  be  made.  In  my 
case  we  could  not  get  anything  that  would  give  us 
any  anatomical  support,  and  were  compelled  to  go 
back  to  the  usual  method  which  I  have  used  before. 


I  expect  to  try  it  again,  but  it  seems  to  me,  these 
technical  difticulties  are  going  to  be  the  ones  which 
will  defeat  the  results. 

Dr.  N.  Sproat  Heaney:  Dr.  Danforth  and  Dr. 
Ries  have  summed  up  the  principal  objection  to  the 
operation  under  discussion.  The  more  necessary 
the  operation  is,  the  less  tissue  we  have  to  work  with; 
the  more  necessary  the  operation,  the  more  atten- 
uated are  the  structures,  so  that  sometimes  we  have 
instances  where  we  can  hardly  find  anything  that 
will  resemble  pillars  of  the  bladder.  In  smaller  cys- 
toceles  this  operation  is  sometimes  satisfactory.  In 
the  big  cases  I  prefer  the  Watkins-Wertheim  of>era- 
tion.  I  will  say  that  Dr.  Ries'  operation  as  I  have 
seen  him  perform  it,  I  am  quite  certain  is  a  cure  for 
these  very  bad  cases  of  cystocele.  I  personally  have 
not  yet  adopted  it  because  I  have  thus  far  been  well 
satisfied  with  the  interposition  operation.  One 
objection  against  this  operation  has  been  made 
tonight  —  that,  in  the  event  that  a  hysterectomy 
becomes  necessary,  it  would  be  almost  impossible 
or  at  least  a  very  serious  procedure.  Now  I  have 
done  hysterectomy  in  two  cases  following  an  inter- 
position. The  operation  in  both  instances  proceeded 
without  any  particular  difl'iculty — probably  not 
as  easily  as  the  easiest  hysterectomy  imaginable, 
yet  caused  no  particular  diificulty  or  concern. 

Dr.  Doederlein  (closing) :  The  primary  object 
of  my  paper  was  to  bring  this  subject  up  for  con- 
sideration, and  I  am  glad  to  have  heard  so  free  a  dis- 
cussion for  my  own  information  because,  as  I  stated 
in  the  paper,  I  w-as  not  entirely  satisfied  with  this 
operation.  In  the  first  series  of  cases  in  which  I  tried 
it  the  operation  worked  smoothly,  then  I  struck  a 
few  obstacles. 

There  is  one  thing  I  want  to  mention  and  that 
is  in  regard  to  the  interposition  operation  being 
a  cure  for  cystocele.  It  was  not  my  intention  at 
all  to  eliminate  this  operation  because  it  does 
not  support.  It  is  the  effects  of  the  interposition 
operation  on  the  bladder  we  are  afraid  of.  In  my 
cases  I  had  cystic  irritation  and  have  had  some  un- 
pleasant cases  that  keep  harassing  me.  If  we  bear 
in  mind  that  the  Rawls  operation  is  indicated  in 
cystocele,  and  not  in  prolapse  of  the  uterus  so  much, 
which  was  illustrated  by  the  case  of  this  young 
mother  where  there  was  no  prolapse  but  a  pro- 
nounced cystocele  to  the  extent  of  a  goose  egg,  and 
who  desired  further  olTspring,  then  it  has  a  distinct 
indication,  and  in  a  case  like  this,  where  a  young 
mother  desires  further  olTspring,  I  would  be  in  a 
([uandary  as  to  which  operation  I  should  do  if  I  did 
not  know  of  the  Rawls  operation.  Where  there  is  a 
cystocele  only  I  would  not  know  what  to  do  except 
this  "Bassini  operation"  on  the  peKic  floor. 

As  regards  separating  the  structures,  referred  to 
by  D'r.  Goldspohn,  with  due  respect  to  Dr.  Gold- 
spohn's  seniority  and  vast  experience  I  would  say 
that  if  we  wish  to  have  a  firm  hold  as  in  large  um- 
bilical hernia;,  we  have  to  dissect  the  structures 
into  anatomical  layers  and  thenimbricale  them.  This, 
in  my  opinion,  also  holds  gooti  in  peKnc  floor  surgcr>'. 
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MALIGNANT    POLYPI    OF    THE    UTERUS 

Dr.  N.  Sproat  Heaney:  The  patient  from  whom 
I  secured  this  specimen  was  a  woman,  aged  39,  who 
had  been  married  for  18  years  and  who  had  never 
been  pregnant.  She  came  to  the  hospital  with  the 
history  of  having  for  the  past  few  months  been 
menstruating  more  frequently  than  usual  and  more 
profusely.  The  bleeding  was  associated  with  con- 
siderable pain  and  cramps  at  the  menstrual  period. 

Upon  examination  it  was  found  that  patient  had  a 
large  fibroid  of  the  uterus.  Because  of  her  age  and 
the  findings  it  seemed  probable  that  we  would  have 
to  do  a  hysterectomy,  so  no  vaginal  work  was  done. 
Upon  opening  the  abdomen  we  found  a  pedunculated 
fibroid  about  the  size  of  a  foetal  head.  The  uterus 
was  otherwise  normal,  except  retroverted.  We 
removed  the  fibroid  and  left  the  uterus  in  but  short- 
ened the  ligaments. 

Since  the  fibroid  would  not  explain  the  bleeding 
I  put  her  in  the  lithotomy  position  and  removed 
an  apparently  simple  polypus.  It  was  thought  to 
be  benign,  but  microscopical  examination  showed 
malignancy,  although  the  endometrium  removed 
from  the  uterus  was  benign.  I  showed  the  specimen 
to  Dr.  Ries,  who  concurred  in  the  diagnosis.  I  then 
reopened  the  abdomen  and  removed  the  uterus. 
There  was  a  perfectly  smooth  endometrium  with  no 
sign  of  attachment  of  the  polyp  and  no  evidence  of 
malignancy  of  the  polyp. 

I  had  a  similar  case  8  or  9  years  ago  in  which  the 
woman  complained  of  bleeding  and  there  was  no 
displacement  of  the  uterus.  I  removed  the  polypi 
and  curetted  the  uterus.  The  polypi  were  malignant 
but  the  scrapings  were  benign,  showing  no  involve- 
ment of  the  endometrium  itself. 

ROENTGENOGRAM    OF    FCETUS    IN    UTERO 

Dr.  Hewitt  has  brought  along  a  roentgenogram  of 
a  patient  showing  the  foetus  in  utero  just  before  a 
cssarean  section.  The  film  was  taken  to  determine 
the  size  of  the  head.  It  was  thought  to  be  very  large 
and  we  wanted  to  be  certain  about  the  size  of  its 
head  in  relation  to  the  pelvic  inlet.  There  was  some 
hydramnios  and  it  was  impossible  to  make  out  the 
size  of  the  head  by  palpation.  The  films  showed  that 
the  bones  were  very  dense  and  the  head  quite  large. 
The  patient  had  previously  had  four  pregnancies, 
the  first  an  instrumental  delivery,  the  second,  third, 
and  fourth  all  instrumental  and  unsuccessful  de- 
liveries, the  infants  dying  at  birth.  The  patient 
estimated  that  her  pregnancy  would  terminate 
February  8,  and  that  she  would  be  at  term  at  that 
time,  but  she  entered  the  hospital  with  evidences  of 
toxasmia.   The  abdomen  was  enormously  distended, 


the  uterus  was  apparently  quite  full,  and  a  very 
large  child  could  be  palpated  as  well  as  some  hy- 
dramnios. Because  of  her  previous  history  and  the 
large  baby,  cesarean  section  was  taken  into  consider- 
ation and  the  picture  showed  conclusively  that  the 
child  was  very  large  and  the  head  rather  out  of 
proportion.  The  baby  weighed  lo'i  pounds.  I 
show  this  roentgenogram  chiefly  because  of  the 
beauty  of  the  X-ray  fUm. 

ABDOMINAL   PREGNANCY    FOLLOWING 
HYSTERECTOMY 

Dr.  W.  a.  McMillan  and  Dr.  R.  H.  Dunn, 

Charleston,  West  Virginia,  presented  the  "Report 
of  a  Case  of  Abdominal  Pregnancy  Following 
Hysterectomy. " 

The  patient's  parents  are  living  and  healthy. 
She  has  one  sister  and  one  brother,  and  both  are  well. 
Patient  had  ordinary  diseases  of  childhood.  She 
began  to  menstruate  at  the  age  of  13;  always 
regular:  enjoying  good  health;  made  good  grades  in 
school  and  at  about  15  years  of  age  started  earning 
her  own  li\ang  as  a  piano  player  in  one  of  the  moving 
picture  show  houses. 

On  December  14  I  was  called  to  see  her.  I  diag- 
nosed the  pain  in  her  lower  pelvis  as  acute  double 
pyosalpynx  and  advised  the  application  of  ice,  rest 
in  bed.  douches,  etc.,  and  operation  later. 

The  patient  was  admitted  to  the  McMillan 
Hospital  January  22.  1018.  On  opening  the  abdo- 
men in  the  median  line  we  found  both  tubes  very 
adherent  to  the  surrounding  structure  and,  after 
removal  of  the  adhesions,  the  body  of  the  uterus 
presented  such  an  angry  appearance  that  I  deter- 
mined upon  a  clean  removal  of  the  tubes,  uterus, 
and  diseased  ovaries.  .\s  the  right  ovary  and  a 
section  of  right  tube  were  healthy  in  part  we  stitched 
them  up  to  the  fold  of  mucous  membrane  which  we 
brought  over  to  make  a  smooth  surface  for  the  stump 
of  the  cervix. 

The  hospital  records  say  the  patient  made  a  good 
recovery  and  left  the  hospital  February  16,  1918. 
The  patient  seldom  came  under  my  notice  after  the 
operation  and  soon  returned  to  her  work  as  a 
pianist. 

On  July  4,  1919,  the  mother  of  the  girl  called  me 
saying  that  she  was  worried  about  her  daughter. 
On  examination  at  my  office  I  was  at  once  irn- 
pressed  with  a  tumor  in  the  abdomen.  The  girl 
looked  well  and  felt  well,  with  the  exception  of 
"  cramping  and  the  kicking  in  the  abdomen."  Upon 
palpation  I  easily  made  out  the  tumor  over  the  left 
side  of  the  abdomen,  and  also  what  I  thought  to  be 
the  fcelal  heart  beat.  She  told  me  of  having  sexual 
relations,  and  was  very   indignant   toward   me   for 
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telling  her  when  leaving  the  hospital  that  following 
her  hysterectomy  she  would  never  be  able  to  have  a 
child.  I  sent  her  home  and  the  following  day  her 
mother  informed  me  by  telephone  she  "was  cramp- 
ing" very  much.  Dr.  U.  G.  McClure  of  hospital 
staff  upon  his  return  said  "that  girl  is  pregnant." 
The  patient  was  admitted  to  Dr.  Dunn's  hospital 
on  July  5,  19 19,  and  upon  digital  examination 
nothing  could  be  made  out  but  a  small,  red,  patu- 
lous OS.  She  was  examined  vaginally  under  general 
anesthesia  and  I  could  not  determine  anything, 
even  though  my  index  finger  went  through  the 
opening  in  the  remaining  portion  of  the  cervix. 
The  patient's  abdomen  was  ckaned  up.  I  made  my 
incision  low  over  the  left  side  of  the  abdomen,  mid- 
way between  the  old  scar  and  the  iliac  prominence. 
Upon  opening  the  peritoneum  the  first  thing  that 
presented  itself  was  the  thin  amniotic  sac  filled 
with  its  fluid  and  unruptured.  Directly  above  this 
and  over  toward  the  left  abdominal  wall  was  a  thick 
wall  of  clotted  blood. 

1  walled  off  the  intestinal  coils  carefully  with 
warm  packs  so  as  to  prevent  an  ileus,  clipped  open 
the  amniotic  sac,  picked  up  an  SW  pound  baby, 
clamped  and  cut  the  cord.  The  baby  wms  dead.  .\ 
small  slipping  area  on  the  side  of  the  baby's  body 
led  me  to  believe  that  the  baby  had  been  dead 
anywhere  from  36  to  48  hours. 

The  placenta  was  slowly  and  carefully  separated 
from  the  left  flank  under  the  spleen,  practically 
incarcerated  by  the  greater  omentum.  Considerable 
bleeding  followed,  but  hot  packs  controlled  this  in  a 
few  minutes  while  I  made  a  stab  drain  opening  well 
over  to  the  left  wing  of  the  ilium  and  low  down.  A 
strip  of  rolled  rubber  drain  was  carried  through  this 
and  another  in  the  lower  end  of  the  wound,  packs 
were  removed,  and  the  wound  closed  in  the  usual 
manner.  The  patient  was  removed  to  her  room  in 
good  condition.  She  was  in  charge  of  a  special 
nurse.  Soda  bicarbonate  solution  was  given  by 
rectal  drip  method.  Small  doses  of  morphine  were 
given  for  pain  during  the  following  56  hours.  Gas 
was  relieved  by  rectal  tube  drains  removed  in  48 
hours.    Patient  made  a  splendid  recovery  in  3  weeks. 

Dr.  DeLee's  talk  on  avoiding  coming  in  contact 
with  the  intestines  in  ca;sarean  section  was  a  great 
help  to  me  in  this  case  for  without  the  knowledge 
obtained  through  his  experiences  and  also  those  of 
Dr.  Davis  of  Philadelphia  and  Dr.  Zinke  of  Cincin- 
nati, I  would  have  boldly  gone  in  over  the  tumor  with 
possibly  unsatisfactory  results. 

In  regret  not  operating  sooner.  Why  I  should 
have  put  off  for  a  few'  days  while  the  patient  was 
suffering  from  the  great  cramp-like  pains  in  her 
abdomen  is  explained  by  the  false  history  of  ex- 
posure to  pregnancy.  Prom  the  history  of  coitus 
I  figured  the  patient  about  7)2  months.  The 
baby's  weight  was  8>2  pounds  and  a  full  term  girl 
baby. 

Dr.  R.  H.  Dunn  assisted  me  in  the  operation  and 
Dr.  McClurc  gave  the  anaisthetic.  Miss  Wills  was 
surgical  nurse  and  Miss  Graves  the  assistant  nurse 


at  the  time  of  the  operation.  Drs.  Dunn  and  Mc- 
Clure as  well  as  myself  would  like  very  much  to 
know  how  many  such  cases  have  been  reported. 

As  stated  above  the  patient  was  delivered  of  8'^ 
pound  baby  July  6,  1919.  Patient  states  that  she 
menstruated  regularly  every  month  from  .August  i, 
1919,  to  August  20,  1920.  She  was  married  in 
January,  1920.  Her  husband  stayed  with  her 
through  July  and  August,  1920.  He  left  for  Xew 
York,  the  latter  part  of  .\ugust. 

October  23,  1920,  the  patjent  reports  at  my  office 
stating  that  she  has  not  menstruated  since  -August 
20,  1920.  She  is  sick  at  her  stomach  early  in  the 
morning.  Her  appetite  is  good.  She  has  gained  in 
weight.  She  believes  that  she  is  pregnant.  She 
has  no  abdominal  pains.  I  examined  her  digitally 
and  found  the  cervix  soft  and  mushy,  very  much 
the  same  as  that  of  a  pregnant  cervix.  I  advised 
her  to  come  again  in  the  next  few  weeks.  She  wants 
to  get  a  divorce  from  her  husband  and  I  have 
advised  her  to  make  no  such  request. 

October  29  the  patient  called  at  my  office.  I 
confirmed  diagnosis  of  pregnancy.  The  cervix  was 
red  and  boggy,  and  the  patient  was  sick  at  her 
stomach  in  the  morning. 

December  14,  1920,  1  examined  patient  through 
vagina  and  rectum.  I  fell  a  mass  through  the  rec- 
tum and  could  make  out  a  mass  through  the  vagina. 
The  patient  is  getting  "fat."  There  is  no  sickness 
now  a'nd  patient's  appetite  is  good.  General 
health  good.  Breasts  show  signs  of  pregnancy. 
Patient  has  made  frequent  \asits  to  hospital  and 
I  have  noted  continued  increase  in  signs  of  preg- 
nancy. 

Miss  I.  S.  now  Mrs.  C.  reported  to  me  on  the 
14th  instant  with  her  mother  and  upon  explaining 
to  her  the  question  of  presenting  herself  at  this  Clinic 
I  fortunately  secured  the  consent  of  the  patient  and 
her  family.  She  left  my  office  about  2  p.m.  of  that 
day  and  spent  a  very  busy  afternoon  in  the  shopping 
district  of  our  city,  afterward  walking  to  her  home 
up  a  long  steep  hill.  .About  3  a.m.  of  the  following 
morning,  she  awakened  her  mother  with  a  sudden 
pain  in  her  left  side.  Her  mother  called  Dr.  Mc- 
Clure and  said  she  did  not  think  it  necessary  for 
him  to  come  out.  The  doctor  made  a  few  sugges- 
tions for  her  relief.  He  was  called  again  at  5:30 
a.m.  and  went  to  see  her.  He  called  me  about  6:30. 
I  saw  the  patient  about  7:15.  She  was  pulseless, 
very  white,  tossing  in  bed,  her  knees  drawn  up, 
abdomen  distended,  she  was  suffering  with  pain  over 
her  left  side  and  begging  for  ice  water.  ^lorphine 
'^  gr.  with  atropine  1-150  gr.  was  given  hypoder- 
matically.  The  patient  was  removed  as  carefully 
as  possible  to  the  hospital  in  the  ambulance. 

Not  thinking  it  wise  to  wait  longer,  we  pre- 
pared for  immediate  operation.  The  abdomen 
was  cleaned  up  in  the  usual  way  and  a  long  incision 
to  the  left  of  the  median  line  made.  The  tissues 
were  almost  void  of  bloo<l;  the  patient's  condition 
was  extremely  bad.  From  the  abdomen  we  secured 
about  2  pints  of  clear  blood  by  ha\-ing  it  flow  in  a 
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sterile  basin.  This  was  given  back  to  the  patient 
intravenously  with  a  2 '2  per  cent  solution  of 
sodium  citrate. 

The  foetus  in  this  last  instance  was  not  free  in  the 
amniotic  sac — floating  unattached  in  the  abdominal 
cavity,  but  the  mass  presented  the  appearance  of  a 
normal  uterus  on  the  right  side  by  a  thin  layer  of 
what  looked  like  normal  uterine  tissue  with  a  short 
distal  end  of  the  right  tube  and  about  one-half  a 
normal  appearing  ovary  on  the  right  side.  At  the 
left  side  of  this  mass  was  the  protruding  amniotic 
sac  with  a  bulging  mass  of  bleeding  placental  tissue 
that  had  a  strong  attachment  to  the  sigmoid  fle.xure 
of  the  rectum.  From  this  point  the  h;cmorrhage 
was  still  going  on.  I  spread  this  with  my  fingers 
and  ruptured  the  thin  amniotic  sac  lifting  out  a  boy 
baby,  which  afterward  weighed  4  pounds.  I  then 
sutured  all  bleeding  points  and  closed  the  artificial 
half  uterus.  Hot  normal  salt  solution  was  added 
to  the  abdominal  cavity  and  the  incision  closed  in 
the  usual  manner.     Patient  died  about  10:30  a.m. 

DISCUSSION 

Dr.  Ch.arles  E.  Paddock:  I  am  not  sure  that  I 
quite  understood  just  how  much  of  the  uterus  and 
adnexa  were  removed  at  the  first  operation.  .-Xs  I 
understand  it,  a  low  amputation  was  done  and 
at  least  one  tube  and  part  of  an  ovary  possibly 
left  in.  If  this  be  so,  a  physician  might  with  al- 
most perfect  safety  guarantee  to  his  patient  that  a 
future  pregnancy  was  not  to  be  thought  of,  still  we 
have  here  an  e.xample  of  how  guarded  we  must  be 
in  our  statement  to  the  patient. 

In  this  case,  a  gauze  drain  was  passed  through 
the  stump  connecting  with  the  peritoneal  cavity. 
This  may  have  left  a  connection  whereby  the  ovum 
could  readily  come  in  contact  with  decidual  tissue. 
The  ovum  imbedding  itself  would  finally  extend 
into  the  abdominal  cavity  attaching  itself  to  sur- 
rounding tissue,  thus  becoming  an  abdominal  preg- 
nancy, or  a  tube  or  part  of  a  tube  b.-ing  left,  the 
pregnancy  may  have  started  in  the  tube.  May  I 
ask  where  the  placenta  was  attached? 

Dr.  McMillan  :  In  the  first  pregnancy  the  pla- 
centa was  planted  absolutely  at  the  furthest  point 
from  any  uterine  tissue,  up  in  the  left  flank  under  the 
spleen.  After  the  baby  was  removed  a  wall  of  clotted 
blood  came  down  from  that  corner  of  the  abdomen 
and  shortly  afterward  the  placenta  separated. 

Dr.  PADD3CK  (resuming):  In  the  second  opera- 
tion, may  I  ask  another  question:  What  did  the 
woman  die  of?  Was  it  from  shock  due  to  the  rupture, 
or  ha;morrhage  at  time  of  operation? 

Dr.  McMillan:  The  woman  bled  evidently 
from  the  first  call  at  about  3  o  'clock  in  the  morn- 
ing, and  the  abdomen  was  filled  with  blood.  The 
girl  was  suffering  a  great  deal  and  the  doctor  lifted 
the  foot  of  the  bed.  When  she  was  opened  the 
abdomen  was  tightly  packed  with  clotted  blood 
around  the  diaphragm,  and  she  suffered  with  .severe 
pain  in  the  region  of  the  diaphragm. 


Dr.  Paddock  (resuming):  How  often  we  think 
we  might  have  done  differently  when  listening  to 
such  a  report  as  the  one  now  before  us,  and  perhaps 
had  we  been  the  operator  we  would  not  have  done 
as  well,  or  at  least  no  better.  I  had  thought  per- 
haps it  might  have  been  better  had  the  child  been 
removed,  the  tears  repaired  as  quickly  as  possible, 
no  clots  removed  and  the  placenta  left  in  situ, 
and  the  abdomen  closed.  Instances  of  the  placenta 
having  been  left  in  the  abdomen  are  cited  and  after 
a  few  weeks  the  placenta  becoming  entirely  digested. 

There  is  great  danger  of  doing  too  much  and  the 
patient  succumbs  to  too  much  manipulation. 
"Get  in  and  get  out  as  quickly  as  possible  "  is  a  good 
motto. 

Dr.  Rudolph  W.  Holmes:  Some  years  ago  some 
German  operator  hysterectomized  a  woman  who 
some  time  later  became  pregnant  in  the  cervix  and 
possibly  some  slight  portion  of  the  lower  uterine 
segment — she  aborted  in  a  few  weeks. 

As  the  essayist  describes  it,  one  would  be  led  to 
believe  that  his  case  was  an  instance  of  primary 
abdominal  pregnancy  with  an  attachment  of  the 
placenta  to  some  viscera.  This  is  so  contrary  to  the 
usually  accepted  view  that  nidation  only  may  take 
place  on  muellerian  tissue  that  we  must  believe  that 
the  nidation  must  have  been  primarily  in  the  rem- 
nant of  the  tube  left.  The  fact  that  the  omentum 
supplied  some  of  the  nourishment  would  be  proof 
positive  that  it  w-as  not  primarily  so  attached  unless 
microscopic  proof  were  advanced  to  prove  muel- 
lerian remnants  were  in  the  omentum.  The  recur- 
rence of  the  phenomenal  pregnancy  likewise  proves 
that  the  primary  nidation  must  have  been  on  muel- 
lerian tissue,  that  both  had  taken  a  course  analogous 
to  a  continuation  of  growth  of  a  tubal  pregnancy 
after  its  rupture. 

Horrocks,  of  London,  has  had  an  unusual  ex- 
perience with  advanced  ectopic  pregnancy.  In  his 
many  cases  it  is  his  custom  to  remove  completely 
the  placenta  at  the  time  of  operation,  he  maintain- 
ing that  it  is  readily  possible  to  work  along  the  line 
of  cleavage  between  placenta  and  attached  structures 
so  that  it  is  consumated  with  minimal  amounts  of 
bleeding  if  proper  ligation  be  done.  A  ^iriori.  it 
would  be  better  surgery  to  follow-  his  teaching, 
rather  than  to  pack  and  have  the  fiecrotic  placenta 
disintegrate  and  come  away  later  spontaneously, 
or  by  a  secondary  operation.  On  the  other  hand 
I  imagine  it  would  be  a  dangerous  procedure  to  close 
the  abdomen  and  trust  that  the  placenta  would 
prove  innocent  and  be  absorbed  without  undue 
symptoms. 

Dr.  McMillan:  First,  in  regard  to  the  length  of 
the  cervix,  there  was  about  i}4  inches  of  cervical 
tissue  left.  There  was  also  about  half  of  the  right 
ovary  left  and  about  i>^  inches  of  the  fimbriated 
end  of  the  right  tube. 

Regarding  the  cause  of  death,  I  felt  that  the  pa- 
tient was  dying;  she  was  rapidly  becoming  worse. 
I  felt  that  without  an  exploratory  operation  I 
would  be  a  coward  not  to  give  her  the  possible 
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chance  of  tying  off  or  packing  off  the  bleeding  point. 
Without  the  exploratory  incision  I  would  have  been 
unable  to  tell  what  the  abdominal  contents  were,  for 
we,  unfortunately,  have  a  state  law  whereby  we  are 
unable  to  secure  postmortems  unless  the  friends 
give  the  privilege,  and  there  is  a  decided  feeling 
against  granting  postmortem  examinations. 

I  want  to  say  that  in  the  first  pregnancy  the  young 
woman  had  no  pains  up  until  the  day  before  I  did 
the  first  operation,  and  she  went  into  labor  with  just 
normal  labor  pains  and  the  I'ength  of  time  neces- 
sary. I  wish  also  to  state  that  there  were  no  intes- 
tinal adhesions  to  the  placenta  or  to  any  abdominal 
viscera.  The  placenta  came  away  without  any  dif- 
ficulty and  there  was  not  much  bleeding  after  it  was 
separated.  It  was  easily  packed  off  and  after  waiting 
a  reasonable  length  of  time  to  establish  my  stab 
drain  down  in  the  left  abdominal  wall  I  felt  quite 
safe  in  taking  out  the  hot  packs.  The  placenta  was 
in  the  left  flank,  over  the  left  kidney  and  under 
the  spleen.  It  came  down  from  that  region  with 
very  little  trouble.  I  had  made  a  long  incision  and 
I  made  careful  observation  at  that  time  and  there 
was  no  difficulty  in  separating  the  placenta. 

Death  was  not  due  to  ha-morrhage  at  the  time  of 
second  operation,  I  feel  certain  of  that.  She  had 
bled  about  all  that  there  was  to  bleed.  There  was 
slight  oozing  and  she  had  only  about  half  of  the 
right  wall  on  the  cervical  portion  of  the  tissue  which 
presented  a  uterine  structure.  It  bulged  out  over 
the  attachment  of  the  placenta  to  the  rectum  and 
that  mass  was  the  thin  amniotic  sac.  In  the  second 
instance  this  was  very  tough  and  the  omentum 
came  down  and  was  also  adherent  to  the  mass.  I 
did  not  encounter  any  adhesions  or  attachments  to 
any  of  the  lower  structures. 

Dr.  Ch.\rles  S.  Hacon:  I  would  like  to  ask  the 
doctor  how  he  thinks  the  woman  became  pregnant. 

Dr.  R.  H.  Dunn  :  At  the  time  of  the  first  operation, 
when  the  hysterectomy  was  done,  we  put  in  a  little 
rubber  dam  drain  and  there  was  a  fistula  of  the 
cervix  following  the  drainage  resulting  in  loosening 
and  breaking  away  of  the  interrupted  sutures. 

Dr.  S.  S.  Schochf.t.  The  two  cases  here  reported 
are  very  interesting  in  regard  to  the  point  of  attach- 
ment of  the  placenta.  We  are  dealing  with  a  tubal 
pregnancy  or  a  pregnancy  which  had  become  de- 
tached from  the  cervix  and  gained  a  nevv  attach- 
ment. Many  observers  seriously  doubt  the  validity 
of  the  so-called  primary  abdominal  pregnancy. 

Dr.  Joseph  L.  Baer:  I  wish  to  call  attention  to 
the  fact  that  in  the  case  report  it  states  that  there 
was  much  available  tissue,  an  inch  and  a  half  of 
the  tube  remaining  so  that  it  or  the  stump  of  the 
uterus  could  have  been  the  implantation  site. 

Dr.  N.  Sproat  Hf.aney:  Dr.  Schochet's  explana- 
tion seems  the  right  one.  The  doctor  operated  for 
pus  tubes  and  the  distal  portion  of  one  tube  was 
left  in.  The  doctor  had  quite  a  com|)licated  opera- 
tion at  that  time  and  thought  he  had  removed  the 
tube  but  had  not.  By  the  same  token  he  left  more 
of  the  uterus  than  he  thought.    He  closed  it  up  and 


put  a  drain  in.  I  think  there  was  enough  of  the 
uterus  left  to  start  the  nutrition  of  the  pregnancy 
since  there  was  enough  to  menstruate.  This  woman 
had  labor  pains  in  her  first  pregnancy  which  can 
only  be  produced  by  a  contracting  body  (the  uterus) 
and  when  the  labor  pains  stopped  this  uterus, 
which  was  markedly  distended,  ruptured  into  the 
amniotic  cavity  and  the  fcetus  and  placenta  were 
all  shed  into  the  abdomen.  The  placenta  was 
removed  without  any  bleeding  or  any  raw  surface, 
which  would  speak  for  placenta  that  had  been  unat- 
tached. The  second  time  the  uterus  had  no 
closure  of  the  fundus  and  the  pregnancy  started  on  a 
portion  of  the  uterus  and  spread  out  onto  the 
neighboring  organs  and  we  had  more  of  an  abdom- 
inal pregnancy  than  the  first  time,  but  it  started 
in  the  portion  of  the  uterus  that  was  left  above 
the  cervical  stump. 

Dr.  McMillan  (closing) :  I  wish  to  thank  all  the 
gentlemen  for  their  liberal  discussion.  There  is 
another  point  to  remember:  the  woman  had  enough 
endometrical  tissue  to  menstruate  every  month,  she 
had  1J2  inches  of  the  fimbriated  end  of  the  tube  and 
half  or  more  of  a  good  right  ovary.  She  established 
a  line  of  apparent  uterine  tissue  in  her  second  preg- 
nancy that  she  did  not  have  in  her  first  pregnancy. 

RESULTS  WITH  INTRAPERITONEAL  GAS  IN- 
FLATION AND  THE  X-RAY  AS  AIDS  TO 
OBSTETRIC    AND    GYNECOLOGIC   DIAGNOSIS 

Dr.  Reiben  PETERSON,of.\nn.\rbor,  read  a  paper 
on  "Results  with  Intraperitoneal  Gas  Inflation  and 
the  X-ray  as  aids  to  Obstetric  and  Gynecologic 
Diagnosis."    (Seep.  154.) 

DISCUSSION 

Dr.  Joseph  L.  Baer:  I  am  going  to  ask  Dr. 
Peterson  to  give  me  reassurance  in  some  work  that 
I  have  been  trying  in  a  small  way  in  the  Michael 
Reese  dispensary.  I  have  been  interesting  myself 
particularly  in  the  sterility  cases,  using  the  Rubin 
transuterine  gas  introduction,  and  I  have  been 
exceedingly  fearful  of  introducing  infection:  first, 
with  infected  gas;  second,  by  blowing  up  an  infection 
into  the  uterine  cavity  from  a  cervix  that  I  have 
just  penetrated  with  a  sterile  cannula:  third,  through 
stumbling  unawares  upon  a  quite  fresh  gonorrhoea! 
infection,  with  patent  tubes  but  still  with  an  active 
process  just  under  way,  and  so  on.  I  have  checked 
myself  as  best  as  I  could  by,  first,  a  history  of  the 
patient,  eliminating  everything  that  would  point 
toward  an  infectious  state  of  the  pelvic  viscera; 
second,  by  a  bimanual  examination,  likewise  at- 
tempting to  eliminate  such  dangers;  third,  a  tem- 
perature and  a  white  blood  count,  holding  myself  to 
those  cases  in  which  the  temperature  and  white 
blood  count  are  normal. 

I  have  used  a  cannula  like  Rubin's  with  the  little 
rubber  stop  and  so  far  I  have  been  using  oxygen. 
The  introduction  of  the  cannula  is  comparatively 
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easy,  but  I  have  found  it  necessary  in  some  cases  to 
go  to  200  millimeters  of  mercury  pressure,  and  then 
have  found  the  tubes  to  be  patent. 

I  am  very  much  impressed  by  the  device  Dr. 
Peterson  is  using  for  measuring  the  gas.  Dr.  Ru- 
bin 's  is  not  so  satisfactory,  and  I  have  never  been  so 
sure  of  the  quantity  used.  His  method  is  based  on 
the  "tempo"  of  the  gas  bubbles.  You  try  to  es- 
tablish the  rate  and  then  maintain  it,  but  as  soon  as 
the  pressure  increases  the  rate  decreases,  the  flow 
very  soon  ceases,  and  so  you  have  to  keep  adjusting. 

I  think.  Dr.  Peterson  does  not  wash  the  gas  in 
sterile  water,  at  least  I  did  not  hear  him  say  any- 
thing about  that,  nor  filter  it  through  cotton,  nor 
does  he  look  upon  it  as  infection-carrying  per  se. 
I  wonder  whether  he  looks  upon  it  as  sterile  because 
of  the  pressure  under  which  it  has  been,  and  whether 
pressure  itself  is  a  germ  killer.  I  confess  a  total 
ignorance  in  that  field. 

I  have  a  film  here  which  it  may  interest  you  to 
see,  for  it  shows  how  clearly  the  diaphragm  is  marked 
and  how  the  liver  is  separated  from  the  diaphragm 
by  the  rising  oxygen  introduced  by  way  of  uterus 
and  tubes. 

Dr.  Carey  Culbertsok:  That  which  makes  for 
greater  refinement  of  diagnosis  is  admirably  brought 
out  in  Dr.  Peterson's  excellent  presentation  this 
evening.  There  is  one  point  which  I  might  mention. 
I  have  not  used  the  method  of  inflation  through 
the  tubes  which  Dr.  Peterson  has  demonstrated, 
but  at  the  County  Hospital  I  have  examined  some 
patients  by  transperitoneal  inflation.  The  patient 
is  placed  upon  a  table  that  can  be  tipped  either  end 
down  and  everything  is  gotten  ready.  This  is  done 
in  the  fluoroscopic  room.  The  trocar  is  passed  under 
the  tluoroscope  and  the  inflation  done  under  the 
fiuoroscope,  so  that  one  can  watch  the  inflation  as 
it  takes  place  and  can  stop  when  the  degree  of 
distention  is  satisfactory.  It  is  remarkable  how  little 
distention  one  needs  in  order  to  bring  out  the  diag- 
nostic features.  It  is  not  necessary  to  use  much  gas. 
I  have  not  noticed  that  the  patients  experience  so 
much  pain  as  Dr.  Peterson  has  given  us  to  under- 
stand is  the  case,  unless  they  are  tipped.  I  think  it 
is  the  tipping,  standing  them  either  on  their  head 
or  feet,  that  causes  the  discomfort,  so  the  patients 
are  kept  quiet  in  bed  for  some  little  time  to  avoid 
that.  The  small  tumors  are  very  well  brought  out 
under  this  method.  The  latge  tumors  do  not  seem 
to  be  shown  so  well,  but  they  are  readily  palpable 
anyway.  The  thing  that  is  most  satisfactory  per- 
haps is  the  demonstration  of  the  adhesions,  as  Dr. 
Peterson  brought  out  so  beautifully  in  some  of  his 
plates  showing  the  adhesions  of  the  omentum. 

Dr.  Charles  S.  Bacon:  Dr.  Peterson  showed 
the  early  stage  of  pregnancy  and  demonstrated  the 
thickening  of  the  isthmus  in  the  early  stages.  My 
understanding  is  that  the  isthmus  is  thinned  out  in 
the  early  stages  of  pregnancy,  and  I  do  not  quite 
understand  the  relation  between  his  findings  and 
that  thinning  out  of  the  isthmus.  I  would  like  to 
have  him  explain  this  a  little  more  full\'. 


Dr.  Charles  E.  Paddock:  I  wish  to  substan- 
tiate what  Dr.  Peterson  says  as  to  the  condition  of 
the  tissue  at  the  junction  of  the  body  of  the  uterus 
with  the  cervix  in  the  early  pregnancy.  There  is  a 
softening,  not  a  thinning.  This  is  called  the  Crede 
sign  of  pregnancy. 

Dr.  Gilbert  Fitz- Patrick:  I  wish  to  know  how 
Dr.  Peterson  regulates  the  temperature  of  the  gas. 

Dr.  Peterson  (closing) :  I  can  only  say  in  reply 
to  Dr.  Baer  that  I  think  the  danger  of  infection  is 
largely  theoretical.  Rubin  now  has  used  the  trans- 
uterine  method  in  some  250  cases  and  I  have  used 
it  in  over  50  cases  and  have  seen  no  carrying  up  of 
infection  from  the  tubes  into  the  pelvic  cavity. 
I  can  imagine  that  if  the  method  were  used  care- 
lessly in  acute  cases,  such  as  Dr.  Baer  mentioned, 
possibly  the  infection  could  be  driven  up  through  the 
tubes.  When  you  come  to  study  this  method  under 
anssthesia  you  will  see  that  the  gas  is  not  forced 
through  violently.  The  ampullar  portion  of  the  tube 
is  dilated  first,  and  then  the  gas  bubbles  very  gently 
pass  through  the  fimbriated  end  of  the  tube  and  there 
is  no  rush  that  would  carry  out  infectious  material. 
Possibly  this  is  the  reason  infectious  material  is 
not  carried  on.  I  have  examined  many  cases  under 
anaesthesia  and  have  studied  the  mechanism  of  the 
passage  of  the  gas  through  the  tubes.  There  is  a 
danger,  but  I  think  very  slight  danger,  if  we  are 
careful  in  the  selection  of  the  cases,  as  I  have  tried 
to  outline. 

In  regard  to  Dr. Rubin's  apparatus,!  can  say  that 
this  apparatus  that  I  showed  here  is  Rubin's  latest 
apparatus.  He  uses  the  siphon  meter  just  as  I 
have  pictured  it.  The  only  difference  is  that  I 
introduce  the  cannula  in  the  Sims  position,  and  that 
I  allow  enough  gas  to  pass  into  the  pelvis  after  the 
tubes  have  been  proved  to  be  permeable  to  enable 
the  X-ray  picture  to  be  taken. 

Dr.  Baer  also  asked  whether  the  gas  is  sterile. 
I  had  this  carefully  gone  over  in  the  bacteriological 
laboratory,  and  the  gas  as  it  issues  from  the  needle 
is  sterile,  so  I  do  not  think  there  is  any  danger  from 
that. 

As  to  the  temperature,  the  gas  is  not  cold  enough 
to  produce  any  bad  results  whatever.  I  am  sure  that 
with  the  long  tube  used  there  is  no  danger  to  be 
feared  from  the  temperature. 

I  am  sorry  I  did  not  make  it  clear  enough  as  to 
the  danger  of  interrupting  pregnancy.  I  can  see 
that  unless  a  careful  history  were  taken  and  one 
injected  the  gas  through  the  transuterine  route 
in  doubtful  cases  of  pregnancy  it  would  be  an  easy 
matter  to  eatablish  the  diagnosis  of  pregnancy  at 
once,  or  very  soon.  I  was  not  speaking  of  such  cases. 
I  have  yet  to  introduce  the  gas  through  the  uterus 
in  a  case  where  I  suspected  pregnancy.  In  such  in- 
stances I  have  put  it  through  the  abdominal  wall. 

We  have  used  the  X-ray  plates  in  connection  with 
this  work  because  we  want  permanent  records. 
It  is  perfectly  possible  to  demonstrate  150  cubic 
centimeters  of  gas  passed  through  the  tubes,  and 
you  can  see  by  the  fiuoroscope  the  depression  of  the 
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liver,  as  on  the  plates  that  were  passed  around,  but 
we  use  the  plates  because  we  want  a  permanent 
record. 

Dr.  Culbertson  spoke  of  tipping  the  patient 
as  the  cause  of  bringing  on  the  pain.  I  was  careful 
to  demonstrate  that  the  patients  do  not  have  pain, 
but  have  what  I  describe  as  discomfort.  I  think  that 
pain  is  distinctly  dilTerent.  Once  in  a  while  w-e  have 
had,  where  the  abdominal  examination  has  shown 
a  great  many  adhesions  and  an  irritable  peritoneum, 
a  patient  who  complained  very  bitterly  of  pain,  but 
in  the  great  majority  of  patients  where  j'ovi  would 
use  this  method  there  is  only  discomfort.  This  does 
not  come  from  the  tipping  for  it  comes  when  only 
300  cubic  centimeters  of  gas  have  been  injected,  and 
when  you  get  up  to  1,000  cubic  centimeters  the  dis- 
comfort is  not  so  great  because  the  gas  does  not  press 
upon  the  diaphragm,  but  rises  up  in  the  pelvis 
because  the  head    of  the    patient  is  tipped  down. 

Now,  as  to  Dr.  Bacon's  question  about  the  thin- 
ning of  the  lower  uterine  segment  and  why  it  shows 
the  thickened  shadow.  Besides  the  thickening 
there  is  a  broadening  of  the  segment.  We  can  de- 
monstrate this  at  2  months  very  easily.  We  can 
feel  with  the  examining  finger  this  spreading  out 
and  the  X-ray  does  not  have  to  have  a  thick  tissue 
but  tissues  that  are  separated  by  the  gas.  I  think 
that  is  why  we  see  this  cross  section  at  the  isth- 
mus. 

Dr.  Curtis  asked  me  to  describe  a  little  more 
carefully  the  transperitoneal  introduction  of  the 
gas.  The  abdomen  is  carefully  sterilized  with  iodine 
and  then  the  needle,  which  is  the  ordinary  needle 
that  we  use  for  spinal  puncture,  is  passed  through 
the  fold  of  the  abdominal  wall  which  is  held  between 
the  forefinger  and  the  thumb.  'J"he  needle  has  to 
be  sharp,  or  else  it  gives  rise  to  pain.  It  is  passed 
slowly  down  to  the  fascia.  After  you  reach  this 
point  it  is  passed  through  the  fascia  and  peritoneum 
and  after  you  have  done  it  two  or  three  times  you 
will  know  accurately  when  the  peritoneum  has  been 
pierced.  Once  or  twice  we  have  -had  a  plate  that 
did  not  show  anything  after  1,000  cubic  centimeters 
of  gas  had  been  passed  into  the  abdominal  cavity. 
I  do  not  know  why,  but  the  plate  showed  nothing 
and  we  knew  that  the  gas  had  been  injected.  It 
was  suggested  that  perhaps  I  had  passed  it  into  the 
bowel,  but  I  am  quite  certain  that  is  not  so  for  if  we 
passed  1,000  cubic  centimeters  of  gas  into  the  bowel 
there  would  have  been  more  pain  than  was  experi- 
enced in  these  cases. 

It  seems  to  me  we  have  just  begun  this  study  and 
if  more  men  will  lake  it  ui)  and  give  us  their  expe- 
rience it  will  hel])  to  clear  up  these  mooted  iioints. 
After  my  demonstration  of  more  than  100  cases  I 
hope  the  members  of  this  society  will  try  it.  It  is  a 
very  simple  procedure.   It  simply  requires  the  co-op- 


eration of  an  experienced  roentgenologist  to  help 
interpret  the  plates.  If  hundreds  of  these  plates 
are  made  and  developed  and  studied  in  connection 
with  the  clinical  findings,  within  a  short  time  we  will 
have  knowledge  in  regard  to  preoperative  diagnosis 
that  we  have  never  dreamed  of  before. 

SrL\ER    FOIL,    A    PREVENTIVE    OF    FORM.\TIOX 
OF    PER1T0XE.A.L    ADHESIONS 

Dr.  Arthur  J.  Puts  read  a  paper  entitled  ■'  Silver 
Foil,  a  Preventive  of  Formation  of  Peritoneal 
.•\dhesions.  "     (See  p.  186). 

DISCUSSION 

Dr.  Arthur  H.  Curtis:  I  think  it  never  does  us 
harm  to  have  reiterated  that  it  pays  to  be  careful 
in  abdominal  work.  Concerning  the  use  of  silver  foil, 
I  have  personally  had  no  experience,  and  I  presume 
that  very  few  members  of  the  society  have  used  it, 
at  least  at  all  extensively.  During  the  past  several 
years  my  partner  and  I  have  given  up  entirely  the 
use  of  lap  pads.  We  now  never  use  pads  in  the  pel- 
vis, but  when  necessary  employ  a  very  heavy  t\pe 
of  rubber  dam,  and  have  been  pleased  to  note  that 
patients  do  not  come  back  to  the  office  complaining 
of  adhesions  as  they  did  in  former  times.  When,  in 
other  cases,  we  need  a  pack  vaginally,  we  also  use  a 
rubber  dam  or  rubber  glove.  Whenever  we  find  it 
necessary  to  use  sponges,  we  have  given  up  entirely 
the  use  of  dry  sponges.  I  think  we  will  aU  improve 
our  technique  by  using  only  wet  sponges,  and  we 
should  sponge  only  the  place  upon  which  we  are 
working,  and  even  there  as  little  as  we  possibly 
can. 

Dr.  Ch.^rles  E.  P.^ddock:  Those  of  us  who  are 
attempting  to  do  the  newer  ca>sarean  operations,  and 
the  opponents  who  claim  that  the  great  trouble  with 
our  operations  is  that  they  are  followed  by  adhe- 
sions, would  welcome  some  procedure  like  this  to 
prevent  the  adhesions.  We  would  feel  then  that  we 
had  entirely  overcome  the  opposition  of  those  who 
are  doing  the  transperitoneal  and  extraperitoneal 
operation. 

Dr.  Puls  (closing):  I  have  nothing  to  add  ex- 
cept that  I  am  glad  the  doctor  uses  the  rubber  dam 
instead  of  the  old  pads,  which  certainly  do  harm. 

In  the  cxsarean  sections  I  do  not  think  we  will 
get  adhesions  if  we  have  a  clean  patient  and  follow 
the  surgical  principles  I  laid  down  an<l  have  a  dr>- 
wound.  In  cases  where  it  is  doubtful  whether  the 
patient  is  clean  and  healthy.  I  think  the  silver  foil 
will  do  no  harm.  Of  course,  we  can  tell  later  on  if 
the  adhesions  have  remained  away.  -Ml  of  my 
patients  have  remained  well,  and  the  ones  who  have 
suffered  from  adhesions  have  been  relieved. 
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EXPERIMENTS  WITH  AN  ORGANISM  ASSOCI- 
ATED WITH  THE  CROCKER  TRANSPLANT- 
ABLE   MOUSE    TUMOR 

Dr.  John  \V.  Nuzum  detailed  the  e.xperimental 
work  he  has  been  doing  with  an  organism  associated 
with  the  Crocker  transplantable  mouse  tumor.  (See 
p.   167.) 

DISCUSSION 

Dr.  .\lbekt  J.  Ochsver:  To  my  mind  Dr. 
Xuzum's  demonstration  is  the  most  important  piece 
of  work  that  has  been  brought  before  the  Chicago 
Surgical  Society  since  its  foundation.  It  represents 
an  enormous  amount  of  work  extending  o\-er  a 
period  of  2  years  including  many  hundreds  of  care- 
fully conducted  observations  and  resulting  in  the 
establishment  of  a  scientific  foundation  for  future 
work  to  establish  the  etiology  of  cancer. 

He  has  brought  out  many  important  facts  which 
fit  perfectly  into  what  we  as  clinicians  have  known 
for  a  long  time.  Hundreds  of  attempts  at  transplant- 
ing carcinoma  from  one  patient  to  another  or  from 
one  animal  to  another  failed  until  proper  conditions 
were  established. 

In  order  to  succeed  there  must  be  enough  carci- 
noma tissue  to  supply  food  for  the  infectious  material 
until  the  resistance  of  the  surrounding  tissues  of  the 
new  host  has  been  overcome  and  enough  to  maintain 
its  growth  after  the  natural  condition  of  the  tissues 
surrounding  the  transplant  has  become  suitable 
for  the  invasion  by  the  cancer  to  give  it  a  permanent 
foothold.  In  case  these  conditions  are  not  estab- 
lished the  growth  will  develop  at  jfirst  only  to  be 
absorbed  sooner  or  later. 

The  fact  experimentally  demonstrated  by  Dr. 
Nuzum  that  by  trauoiatizing  or  partly  removing 
the  growths  which  have  been  produced  by  inocula- 
tion with  these  cultures  will  cause  the  artificial 
growth  to  lake  on  a  more  intensely  malignant 
character  is  very  significant.  Clinically  we  have 
long  known  that  pigmented  moles  when  crushed  or 
partially  removed  will  acquire  identical  charac- 
teristics by  changing  from  an  apparently  harmless 
condition  into  violently  malignant  growths.  The 
trauma  must  have  overcome  natural  barriers  which 
previously  prevented  invasion  of  surrounding 
tissues  and  metastatic  dissemination.  The  same  is 
true    in    connection    with    the    partial    removal    or 


traumatizing  of  cancer  in  man.  Until  this  change 
is  caused  by  trauma  the  transplanted  tumors  in- 
crease by  expansion  rather  than  by  invasion. 

In  visceral  inoculation  metastases  occur  more 
frequently  than  in  subcutaneous  probably  because 
there  is  less  connective  tissue  to  obstruct  progress 
and  because  the  vessel  walls  are  thinner  and  more 
numerous. 

We  know  that  planting  any  kind  of  seed  under 
improper  conditions  will  not  result  in  proper  growth, 
hence  the  difficulties  encountered  heretofore  in 
obtaining  cultures  from  cancer  and  developing 
these  so  as  to  eliminate  the  tissue  cells  and  then  to 
inoculate  healthy  tissue  in  a  manner  to  produce 
typical  cancer. 

It  seems  that  Dr.  Nuzum  has  made  important 
additions  to  existing  methods  which  are  likely  to 
have  most  valuable  results  because  they  will  enable 
others  to  continue  the  research  and  possibly  to 
produce  vaccines  or  antitoxins. 

These  observations  seem  to  be  an  advance  on 
those  of  Payton  Rous  and  F.  Keysser  which  are 
also  of  the  greatest  importance  in  pointing  the  way. 

The  fact  that  there  is  no  growth  in  ordinary  cul- 
ture fluids  undoubtedly  explains  many  past  failures. 

The  further  fact  that  the  ascitic  fluid  used  for 
cultures  must  be  bile-free  may  be  of  far  reaching 
importance.  Possibly,  this  may  explain  the  rare 
occurrence  of  cancer  in  the  portion  of  the  alimentary 
canal  which  is  constantly  being  bathed  with  bile. 
It  may  explain  why  cancer  occurs  frequently  on  the 
gastric  side  of  the  pylorus  and  only  very  rarely  on 
the  duodenal  side. 

Nuzum  has  isolated  a  definite  micro-organism 
grown  under  definite  conditions  the  introduction 
of  which  into  normal  tissues  under  proper  con- 
ditions results  in  the  formation  of  tumors  having  the 
power  to  form  metastases  and  to  destroy  life  in  a 
manner  identical  with  that  caused  by  cancer. 

It  seems  especially  interesting  that  traumatizing 
of  these  artificial  growths  has  the  same  results  as 
traumatizing  malignant  growths. 

The  fact  that  it  has  been  possible  to  isolate  what 
appears  to  be  the  identical  micro-organism  regularly 
in  human  cancer  and  that  with  proper  culture  media 
this  micro-organsm  can  be  grown  and  that  it  will 
produce  typical  growths  upon  inoculation  seems 
convincing  evidence  to  my  mind  that  Dr.  Nuzum 
has  in  fact  isolated  the  cause  of  cancer. 
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Dr.  Albert  E.  Halstead  and  Dr.  Frederick 
Christopher  read  a  joint  paper  entitled  "Report 
of  a  Case:  Pylephlebitis  of  Appendiceal  Origin 
Simulating  Lung  Abscess." 

LOCAL    ANESTHESIA   FOR    THE    CONTROL    OF 
CHRONIC    PAIN 

Dr.  Frederick  G.  Dyas  read  a  paper  entitled 
"Local  Anaesthesia  for  the  Control  of  Chronic 
Pain."  (see  p.  184.) 

DISCUSSION 

Dr.  M.  L.  Harris:  The  subject  matter  is  one  of 
considerable  importance  and  should  receive  greater 
recognition  in  the  relief  of  pain.  We  have  all  heard 
and  read  a  great  deal  about  operations  done  under 
local  anaesthesia  and  how  successful  the  method  is, 
yet  it  is  surprising  how  few  surgeons  are  availing 
themselves  of  this  extremely  important  addition  and 
improvement  in  the  way  of  operating. 

Chronic  pain  can  be  relieved  by  the  blocking  of 
nerves,  as  well  as  acute  pain,  and  I  am  surprised  the 
method  is  not  more  frequently  used.  I  have  seen 
patients  who  were  doped  with  morphine  in  order  to 
relieve  pain  when  the  pain  could  have  been  relieved 
very  easily  by  simply  blocking  the  nerves  with  some 
local  ana;sthetic  thus  leaving  the  mind  of  the 
patient  perfectly  clear. 

For  some  time  I  have  been  doing  this  not  only 
with  the  use  of  alcohol  but  with  local  anaesthetics 
combined  with  certain  substances,  such  as  calcium 
and  magnesium,  which  prolong  the  ana;sthesia.  I 
have  been  able  to  relieve  intense  intercostal  neural- 
gia in  patients  who  had  bt-en  kept  night  after 
night  with  anodynes  by  injecting  the  intercostal 
nerve  after  its  exit  from  the  spinal  foramen. 

Chronic  pains  about  the  feel,  particularly  in  the 
region  of  the  heel  due  perhaps  to  gonorrhoeal  infec- 
tion may  be  relieved  by  the  injection  of  a  local  anaes- 
thetic. The  patient-  gets  not  only  immediate  relief 
of  the  pain  which  comes  from  the  local  anaesthetic, 
procaine,  for  instance,  but  after  that  elTect  has  worn 
off,  there  will  come  a  relief  from  the  pain  which  may 
extend  over  days. 

It  seems  to  me,  this  method  should  be  used  more 
frequently.  It  is  one  of  the  best  methods  of  reliev- 
ing chronic  and  acute  pain  with  which  I  am  familiar, 
namely,  blocking  the  nerves  with  proper  combina- 
tions of  local  ana;sthetics. 

Dr.  Roger  T.  Vaughan:  The  members  of  this 
society  all  know  what  a  reputation  for  uncertainty 
as  to  both  diagnosis  and  prognosis  the  condition 
called  coccygodynia  has,  the  variety  of  conditions 


that  cause  it,  and  how  capriciously  it  yields  to  treat- 
ment. In  a  patient  whom  I  am  still  treating  the 
pain  is  localized  to  the  lip  of  the  coccyx,  where  I  can 
make  out  rather  definitely  both  on  rectal  and  exter- 
nal examination  a  small  circumscribed  area  of  ten- 
derness. I  injected  this  tender  area  with  novocaine 
as  a  prognostic  measure.  I  believed  that  if  I 
could  relieve  the  pain  by  novocaine,  I  could  secure 
permanent  relief  by  subsequent  alcohol  injec- 
tions. Yeomans  has  reported  a  score  or  so  suc- 
cesses in  coccygodynia  from  the  use  of  alcohol 
injections. 

Novocaine  gave  the  patient  complete  rehef  for 
24  hours.  I  followed  that  a  week  later  with  alcohol 
about  70  per  cent,  and  the  patient  again  had  com- 
plete relief  for  24  hours,  and  partial  relief  for  the  en- 
suing week.  Encouraged  by  this  success,  I  injected 
95  per  cent  alcohol,  hoping  to  secure  more  lasting 
improvement,  and  made  bolder  because  the  pre- 
ceding analgesias  obtained  had  not  been  accom- 
panied by  any  area  of  cutaneous  ana.'sthesia  or  other 
untoward  signs.  The  usual  analgesia  lasted  over 
night,  but  the  patient  for  the  ensuing  10  days  suf- 
fered more  pain  than  previously. 

A  series  of  injections  appears  to  be  necessary  in 
these  cases,  as  Yeomans  has  obser\'ed;  but  so  far  as 
I  have  been  able  to  ascertain  from  the  literature, 
novocaine  has  not  been  used  as  a  diagnostic  or  prog- 
nostic measure  in  these  cases.  I,  therefore,  mention 
this  single  case  chiefly  to  secure  Dr.  Dyas'  opinion 
and  the  opinions  of  the  members  of  this  society  as 
to  w^helher  they  believe  such  an  injection  of  novo- 
caine has  diagnostic  or  prognostic  value  in  cases  of 
neuralgia  in  which  alcohol  treatment  is  under  con- 
sideration. 

Dr.  Dyas  (closing):  To  bear  out  what  Dr.  Harris 
has  said,  I  believe  these  injections  should  be  per- 
sisted in  frequently.  For  some  reason  or  another, 
even  with  novocaine  permanent  relief  ensues.  In 
the  work  Dr.  \'aughan  has  done  he  might  with  con- 
siderable justification  carry  out  his  initial  treatment 
with  the  novocaine  or  with  solutions  of  alcohol,  but 
not  quite  as  strong.  It  seems  to  me,  this  method 
will  be  used  more  and  more  in  the  future,  and  we  will 
be  required  by  the  public  in  general  to  be  able  to 
control  pain  in  a  more  accurate  and  scientific  way 
rather  than  give  a  patient  ever-increasing  doses  of 
some  form  of  opium.  I  believe  these  nerve  injec- 
tions have  some  action  on  the  ncr\'e  which  tends  to 
restore  things  to  a  normal  condition. 

In  cases  of  intercostal  neuralgia  and  coccygodynia 
and  other  painful  conditions,  this  method  ought  to  be 
tried  out  to  the  limit. 

Dr.  David  C.  Strauss  read  a  paper  entitled  "Sub- 
cutaneous Rupture  of  the  Liver." 


CORRESPONDENCE 


SARCOMA  OF  UPPER  END  OF  HUMERUS;  OPERATION;  NO  RECURRENCE 


To  the  Editor:  In  the  January,  1920,  number  of 
Surgery,  Gynecology  and  Obstetrics  on  page  7, 
Albee  in  his  article  entitled  "Restoration  of  Shoulder 
F'unction"  reports  a  case  of  resection  of  the  humerus 
for  sarcoma,  and  further  notes  that  "William  B. 
Coley  in  recent  correspondence  states  that  it  is  the 
only  case  that  he  knows  of  in  which  a  resection  for 
sarcoma  of  the  humerus  was  done  and  no  recurrence 
occurred  after  18  months."  For  this  reason,  if  for 
no  other,  the  following  case  report  will  undoubtedly 
be  of  interest  to  your  readers. 

February  20,  iqi6.  Mrs.  A.  K.,  age  40,  the  mother 
of  S  children,  born  in  Russian  Poland,  states  that 
for  the  past  8  months  she  has  had  intolerable  pain 
in  her  right  shoulder,  day  and  night.  She  is  unable 
to  sleep  for  more  than  a  half  hour  at  a  time  on 
account  of  this  intolerable  boring  pain.  She  is 
losing  in  weight  and  well-being  and  begs  for  some 
operation,  no  matter  what  its  consequences  might 
be,  which  would  offer  her  some  hope  of  relief  from 
the  intolerable  pain. 

She  gives  the  usual  personal  history  of  a  hard- 
working, married  woman,  mother  of  a  large  family. 
She  has  never  had  any  serious  illness,  never  had  any 
miscarriages  or  any  of  the  usual  signs  and  stigmata 


which  might  lead  one  to  suspect  syphilis.  She  has 
never  had  a  chronic  cough,  nor  purulent  expectora- 
tion. She  states  that  for  many  months  past  she  has 
been  a  patient  at  one  of  the  largest  hospitals  in  this 
country,  where  a  diagnosis  of  inoperable  tumor  of  the 
shoulder-joint  was  made.  She  states  that  repeated 
blood  tests  have  been  made  and  that  they  all  were 
negative,  but  that,  on  the  suspicion  that  the  con- 
dition might  be  of  syphilitic  nature,  she  was  given 
six  injections  of  salvarsan  without  avail. 

She  was  examined  by  me  at  my  office  on  February 
20,  1916.  There  was  a  complete  loss  of  motion  of 
the  right  shoulder  and  a  large,  hard,  tender  mass 
■was  felt  over  and  to  the  inner  side  of  the  head  of  the 
humerus.  There  were  no  glandular  enlargements 
and  no  lesions  suspicious  of  syphilis.  The  examina- 
tion of  the  lungs  was  negative,  heart  and  internal 
organs  normal  except  for  relaxed  vaginal  outlet  and 
a  cystocele. 

X-ray  photograph  of  this  date  is  shown  in 
Figure  i.  The  diagnosis  lay  between  sarcoma,  cyst, 
syphilis,  and  tuberculosis.  The  subcutaneous 
tuberculin  test,  made  with  increasing  doses,  was 
negative  for  a  dose  of  2  milligrams  of  Koch's  old 
tuberculin.    The  Wassermann  reaction  was  negative 
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Fig.  I.    Roentgenogram  of  patient  taken  at  the  time  of  Fig. 

examination.  Fig. 
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Fig.  3 
Photograph  of  tumor. 
Recent  roentgenogram  of  patient's  shoulder. 
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and  an  authentic  copy  of  her  previous  hospital 
record  shows  that  repeated  Wassermann  examina- 
tions were  negative,  even  after  provocative  doses  of 
salvarsan,  and  that  salvarsan  given  in  large  doses 
during  a  period  of  4  months  did  not  ameliorate  her 
symptoms,  but  rather  the  tumor  had  grown  in 
size  and  the  pain  had  increased  in  severity  while 
she  was  being  thus  treated.  .\  diagnosis  of  sarcoma 
of  the  upper  end  of  the  humerus  having  been  made, 
an  operation  was  performed  on  March  12,  1916, 
at  St.  Luke's  Hospital,  Cleveland,  Ohio,  the  upper 
4  inches  of  the  humerus  being  resected  and  removed. 
The  tumor  mass  was  a  solid  one,  no  cysts,  and  did 
not  involve  the  glenoid  cavity  or  the  corocoid 
process. 

A  6-inch  graft  was  taken  from  the  shin  and  im- 
planted into  the  medullary  cavity  of  the  upper  end 
of  the  humerus  and  fi.xed  under  tension  in  a  hole 
bored  into  the  glenoid  cavity  of  the  scapula. 

The  tumor  was  photographed.  Figure  2,  and  the 
pathological  report  showed  the  growth  to  be  a  mixed 
cell  sarcoma.    This   diagnosis    has  been  confirmed 


by  Dr.  Karstner,  pathologist  at  Western  Reserve 

University. 

The  patient  made  an  uneventful  recoverj'  and 
was  soon  able  to  leave  the  hospital  with  the  arm 
and  shoulder  in  a  plaster  cast.  Eight  weeks  after- 
ward the  cast  was  removed,  the  muscles  massaged 
to  regain  their  tone.  Since  the  twelfth  week  after 
the  operation  the  patient  has  been  able  to  do  her 
housework  and  is  now  able  to  take  care  of  her  family 
of  husband  and  eight  children  unassisted,  doing  the 
washing  and  ironing.  X-ray  photographs  taken 
within  the  last  6  months,  Figure  3,  show  a  good 
union  of  the  graft  with  the  humerus,  no  union  of 
the  graft  with  the  scapula  and  that  the  tumor  has 
not  recurred  locally.  Careful  physical  examination 
shows  that  the  tumor  has  not  recurred  in  any  part 
of  the  body,  the  lungs  being  negative  to  the  X-ray 
plate.  The  patient  now  makes  no  complaint  of  any 
trouble  referable  to  the  osseous  system. 

Walter  G.  Stern,  M.D.,  F..A.C.S. 

Orthopedic  Surgeon,  Mt.  Sinai  Hospital 

Cleveland. 


TECHNIQUE  FOR  HYSTERECTOMY  WITH  INFECTED  AND 
MALIGNANT  CERVICES 


To  the.  Editor:  I  am  prompted  to  mention  the 
method  which  I  shall  describe,  after  having  read  an 
article  on  "The  Treatment  of  Suppurating  Wounds 
Following  Abdominal  Section,"  by  Dr.  Thomas  J. 
Watkins,  in  Surgery,  Gynecology  and  Obstet- 
rics, 1921,  xxxii,  87.  Dr.  Watkins  refers  to  the 
danger  of  infections  following  hysterectomy  for 
cancer  of  the  cervix  and  infected  protruding  fibroid 
polypi.  1  would  mention  any  variety  of  infected 
cervix  in  addition  thereto. 

I  would  submit  the  following  procedure: 

1.  Cleanse  the  vagina  by  any  of  the  standard 
methods,  presupposing  proper  pre-operative  prep- 
aration. 

2.  Cauterize  the  cervix  with  a  hot  iron. 


3.  Make  an  incision  at  the  cervicovaginal  junc- 
tion as  in  a  vaginal  hysterectomy,  except  the  lateral 
attachments  aic  not  severed,  thereby  avoiding  the 
uterine  vessels  at  this  point. 

4.  Encircle  the  cervix  with  an  elongated  gauze 
wipe  and  pack  same  loosely  into  incision. 

5.  Grasp  the  cervix  firmly  with  a  volsellum  and 
lock  securely. 

6.  Proceed  with  hysterectomy  in  ordinary  man- 
mer  through  the  abdomen.  When  uterus  is  freed  of 
all  attachments,  have  an  assistant  grasp  the  vol- 
sellum and  deliver  same  through  the  vagina. 

The  advantages  are  obvious. 

Ch.vrles  W.  Doughtie,  M.D.,  F..\.C.S. 
Norfolk,  Virginia. 
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Report  of  Official  Visit  to  Ecuador  and  Bolivia  in  Behalf  of  the  American  College 
OF  Surgeons,  by  Francis  P.  Corrigan,  M.D.,  F.A.C.S.,  Cleveland,  Ohio 


I.  Foreword 

I.     The  Mission 

IT  is  a  great  pleasure  to  be  able  to  report  to 
the  Fellows  of  the  American  College  of 
Surgeons  the  completion  of  the  mission  on 
which  I  was  sent  to  Ecuador  and  Bolivia,  as  the 
result  of  which  the  most  prominent  surgeons  of 
these  two  countries  have  accepted  with  enthusi- 
asm the  invitation  of  our  organization  to  affiliate 
themselves  with  it.  A  number  of  the  leaders  of 
the  profession  in  the  more  important  cities  are 
now  engaged  in  expanding  the  movement  and 
are  acting  as  Committees  on  Credentials  in  the 
work  of  adding  to  our  membership  the  men  of 
the  character  whom  the  American  College  of 
Surgeons  wishes  to  include.  It  does  not  bespeak 
overconfidence  to  express  the  belief  that  within  a 
short  time  we  will  have  in  our  ranks  practically 
all  of  the  leading  surgeons  of  both  Republics, 
and  while  they  will  be  numerically  small  they 
will  represent  the  highest  tvpe  of  citizen.  As  they 
are  men  of  wide  influence,  their  action  in  affihat- 
ing  with  the  College  will  be  of  great  assistance  in 
the  development  of  good  will,  not  only  among  the 
members  of  the  medical  profession  but  in  far 
wader  circles. 

2.  Surgeons  of  Ecuador  and  Bolivia 
The  surgeons  of  Ecuador  and  Bolivia  are  a 
splendid  body  of  men.  In  their  profession  they 
represent  as  fine  a  tv'pe  as  could  be  the  boast  of 
any  country;  they  are  advanced  in  training  and 
methods;  men  of  broad  culture  and  of  the 
gracious  and  hospitable  manners  for  which 
cultivated  gentlemen  of  Hispanic-American  blood 
are  noted.  My  experience  while  in  charge  of  the 
Chile  Exploration  Company  Hospital  at  Chuqui- 
camata,  Chile,  in  iqiS-iq,  had  led  me  to  expect  as 
much.  This  hospital  is  located  in  a  large  copper 
mining  camp  10,000  feet  up  in  the  Andes,  a  day's 
journey  from  the  coast.  It  was  estabhshed  by 
the  Exploration  Company,  a  Guggenheim  cor- 


poration, to  care  for  its  people  in  that  section. 
When  I  accepted  the  post  I  discounted  somewhat 
the  description  of  the  hospital  that  was  given  to 
me  and  e.xpected  something  rather  crude;  but  on 
my  arrival  at  the  mines  I  found  that  the  Guggen- 
heims  had  erected  a  fine  modern  hospital  which 
had  an  equipment  as  complete  as  that  of  any 
hospital  to  be  found  in  the  United  States,  this 
equipment  involving  the  usual  large  annual 
deficit  which  seems  to  be  essential  to  the  success 
of  every  hospital. 

The  fact  that  this  hospital  was  North  American 
and  new,  made  it  an  object  of  interest  to  many 
physicians  and  surgeons  of  Chile  and  neighboring 
countries,  also  to  many  educated  laymen.  They 
came  to  visit  us  and  I  began  to  meet  and  know 
my  South  .\merican  colleagues.  I  encounterefl 
many  able  men  of  charm  and  interest  and  was 
increasingly  glad  of  every  opportunity  to  amplif  \- 
my  knowledge  of  them.  I  look  back  with  pleasure 
on  my  many  pleasant  social  experiences  with 
these  courtly  people.  My  contact  with  these 
visitors  and  our  own  splendid  neighbors  gave  me 
a  foreknowledge  of  the  kind  of  men  I  would  meet 
among  the  surgeons  of  Ecuador  and  Bolivaa. 

J.  Reception  as  a  Representative  of  the 
American  College  of  Surgeons 
The  movement  to  bring  the  South  American 
surgeons  into  the  American  College  of  Surgeons 
was  started  in  1920,  when  Dr.  WiUiam  J.  Mayo 
and  Dr.  Franklin  H.  Martin  went  to  Peru,  Chile, 
Argentine,  and  Uruguay.  They  wished  also  to 
\isit  Ecuador  and  Bolivia,  but  the  capital  of 
each  of  these  countries  is  in  the  interior,  not  easy 
of  access,  and  the  journey  would  have  taken  more 
time  than  they  had  at  their  disposal.  No  doubt 
my  South  American  expedition  in  behalf  of  the 
College  brought  me  the  honor  of  extending  to 
the  surgeons  of  these  republics  an  invitation  to 
become  affiliated  with  the  American  College  of 
Surgeons,  but  the  mission  of  Dr.  Mayo  and  Dr. 
Martin  was  not  news  to  the  men  whom  I  met,  and 
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in  a  great  measure  I  am  indebted  to  the  pioneer 
work  of  those  incomparably  splendid  representa- 
tives for  the  success  with  which  I  met.  They  had 
paved  the  way,  and  the  countries  which  they  did 
not  \'isit  on  this  initial  trip  were  merely  awaiting 
a  formal  in\itation  to  join  in  the  movement. 

II.      ECU.XDOR 

/.     Quito — Sehor  Jose  Gabriel   Navarro 

The  first  city  I  visited  was  Guayaquil,  the 
principal  port  of  Ecuador,  and  from  there  I  went 
to  Quito,  the  capital.  In  my  brief  stop  at 
Guayaquil  I  arranged  for  a  meeting  of  the 
surgeons  to  be  held  on  my  return  from  Quito. 

The  journey  to  Quito  by  a  zig-zag  railway 
which  climbs  out  of  the  tropical  jungle  up  into 
the  mountains  is  one  to  make  an  enthusiast  of 
even  the  most  blase  traveller.  On  the  second 
day  of  the  journey,  after  lea\'ing  Riobamba  and 
approaching  Quito,  the  route  brings  into  Naew 
some  of  the  highest  and  most  beautiful  peaks  of 
the  whole  Andean  Cordillera. 

I  had  a  wonderful  guide  on  this  journey  in  the 
person  of  Seiior  Jose  Gabriel  Navarro,  Director 
and  Founder  of  the  College  of  Los  Belles  Artes  in 
Quito.  I  was  intensely  interested  in  the  informa- 
tion he  gave  me  about  the  old  Inca  kingdom 
which  formerly  occupied  and  still  lends  a  wonder- 
ful color  to  this  great,  high  plain  between  the  two 
chains  of  the  Andes.  Hut  more  than  this  I  was 
heartened  by  the  significance  which  he  attached 
to  my  \'isit  as  indicating  the  kind  of  a  reception 
I  might  expect  in  Quito.  I  was  a  rare  kind  of  a 
visitor  because  I  was  not  a  tourist,  I  was  looking 
for  no  concession,  and  I  had  nothing  to  sell. 

2.  Mr.  Charles  Hartmaii — Sefior  Pablo  A.  Vas- 
conez — Sefior  Don  Carlos  Tobar  y  Borgona 

Mr.  Charles  Hartman,  the  .American  Minister> 
is  the  Dean  oi  the  Diplomatic  Corps  of  Quito  and 
a  representative  of  whom  his  country  may  well 
be  proud.  He  treated  me  to  some  genuine  Ameri- 
can hospitality  and  took  a  real  interest  in  my 
mission.  Through  his  kindness  I  had  the  pleasure 
of  meeting  some  of  the  charming  and  cultured 
people  of  the  Ecuadorean  capital,  as  line  and 
distinguished  a  grou])  of  men  as  it  has  been  my 
good  fortune  to  encounter  anywhere. 
,  Among  the  public  men  who  interested  them- 
selves in  the  object  of  my  mission  were  Senor 
Pablo  A.  Vasconez,  Minister  of  Public  Instruc- 
tion, and  Senor  Don  Carlos  Tobar  y  Borgona. 
Rector  of  the  National  University.  These  two 
men  are  among  the  most  distinguished  educators 
and  public  men  of  Ecuador.     The  Ministry  of 


Public  Instruction  is  a  cabinet  office  and  I  was 
privileged  to  visit  with  Senor  Vasconez  in  his 
Department  headquarters  in  the  historic  old 
National  Palace  built  in  Spanish  colonial  times. 
Senor  Tobar,  now  Rector  of  the  L'niversitj', 
had  but  recently  retired  from  the  position  of 
Minister  of  Foreign  Affairs,  which  corresponds 
somewhat  to  the  post  of  Secretary  of  State  in  our 
own  cabinet.  In  this  position  he  had  been  in 
almost  daily  contact  with  our  Minister,  Mi. 
Hartman,  and  they  proved  to  be  old  friends.  He 
was  kind  enough  to  invite  me  to  his  home  and  I 
thoroughly  enjoyed  an  informal  visit  in  his 
wonderful  old-world  mansion  accompanied  by 
my  splendid  sponsors,  Sefior  Navarro  and  the 
.■\merican  Minister.  I  wish  that  I  could  convey 
the  charm  I  felt  in  the  presence  of  Senor  Tobar 
who  is  possessed  of  a  most  engaging  personality. 
He  is  tall,  slender,  fine-looking,  trained  for  a 
diplomatic  career,  and  a  man  of  the  world  in  the 
v'ery  best  sense  of  that  description.  I  describe 
him  because  he  epitomizes  the  attributes  of  his 
race.  He  is  intensely  interested  in  cultural  and 
educational  matters  and  visualized  the  import- 
ance of  our  movement  from  the  general  educa- 
tional standpoint.  In  the  course  of  our  conver- 
sation he  discussed  the  possibility  of  the  Govern- 
ment itself  sending  one  of  the  Professors  of  the 
Medical  Faculty  as  an  official  representative  to 
the  next  Convocation  of  the  College. 

J.     Preliminary  Conference — Official  Committee 

.\lthough  it  happened  to  be  holiday  time  when 
I  arrived  in  Quito,  Senor  Tobar,  in  his  capacity 
of  Rector  of  the  University,  arranged  to  have  a 
representative  group  of  the  Medical  Faculty 
hold  a  conference  with  me  so  that  I  might  have 
the  privilege  of  explaining  to  them  the  aims  and 
ideals  of  the  American  College  of  Surgeons. 

This  official  committee  was  headed  by  Dr. 
.\ngel  Saenz,  Dean  of  the  ^Medical  Corps,  a  dis- 
tinguished ophthalmologist  and  chief  of  the  eye 
department,  a  man  who  has  won  an  enviable 
name  for  himself  in  this  part  of  the  world.  Dr. 
Carlos  A.  Serrano,  Surgeon  Major  of  the  army, 
Dr.  Eustorgio  Salgado,  distinguished  specialist  in 
genito-urinary  surgery,  and  Dr.  Pablo  Arturo 
Suarez,  in  charge  of  ihc  department  of  X-ray, 
were  also  members  of  this  committee. 

They  did  me  the  honor  of  waiting  upon  me  in 
my  hotel  in  the  beautifully  formal  manner  which 
is  "one  of  the  charms  of  Hispanic-.American  life. 
They  took  a  very  serious  interest  in  the  methods 
of  organization,  the  plans,  and  the  ideals  of  the 
College.  They  had  known  of  the  organization 
only  in  a  very  general  way  and  asked  me  many 
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Xuevo  Hospital  Civil  de  Quito,  Ecuador. 


questions  bearing  upon  detail.  The  interest 
exnnced  even  b\-  those  who  were  not  engaged  in 
surgery  aroused  in  me  a  feehng  of  regret  when  I 
explained  to  them  that  membership  in  our  ranks 
was  open  only  to  men  of  the  right  caliber  who 
were  engaged  in  surgery  or  one  of  the  surgical 
specialties.  They  were  keenly  interested  in  the 
proposed  plan  of  co-operation  and  impressed  me 
as  men  of  culture  and  discernment.  The  practical 
post-graduate  results  achieved  by  the  clinics  and 
demonstrations  at  the  Clinical  Congresses  were 
clearly  appreciated  and  I  have  no  doubt  that  the 
future  Convocations  will  be  increasingly  Pan- 
.\merican  in  a  more  complete  sense  than  in  the 
past. 

4.     Nue'oo  Hospital  Civil — Dr.  Ricardo 
ViUavicencio  Ponce 

Before  leaving  Quito  I  had  the  pleasure  of  visit- 
ing the  Nuevo  Hospital  Ci\il  now  in  course  of  con- 
struction. Dr.  Ricardo  ViUavicencio  Ponce  acted 
as  my  guide  and  showed  me  the  plans  for  the 


finished  structure.  It  is  a  magnificent  plan  which 
calls  for  the  expenditure  by  the  Government  of 
about  seven  millions  of  dollars,  and  contem- 
plates a  complete  hospital  with  all  departments 
affiliated  with  the  medical  department  of  the 
University.  Dr.  ViUavicencio,  a  graduate  of 
the  University  of  Brussels,  is  Professor  of 
Surgery  in  the  University.  The  construction  is 
far  enough  advanced  so  that  with  his  aid  I  was 
able  to  get  a  good  idea  of  the  contemplated 
structure.  One  of  the  striking  features  is  a 
graceful  pergola  with  a  slightly  curving  double 
row  of  solid  columns  supporting  a  solarium  at 
least  a  thousand  feet  in  length.  The  buildings 
are  located  on  an  elevated  site  so  that  they  over- 
look the  city  and  face  the  beautiful  Mount 
Pichincha  across  the  valley.  A  tunnel  is  being 
constructed  wiiich  will  penetrate  the  knoll  on 
which  the  hospital  stands.  This  tunnel  will  pass 
under  all  of  the  buildings  and  will  carry  the 
drainage  from  the  hospital  beyond  the  valley  in 
which  the  city  lies     With  its  beautiful  location 
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and  in  this  wonderful  climate  it  should  be  a 
notable  institution  when  it  is  completed. 

5.  The  Maternidad — Dr.   Isidro  Ayora 
Another  fine  institution  in  Quito  is  the  new 

Maternidad,  a  hospital  devoted  to  gATiecology  and 
obstetrics.  It  was  organized  by  its  able  Director, 
Dr.  Isidro  Ayora,  who  is  also  Professor  of 
Gynecology  and  Obstetrics  in  the  University. 
Dr.  Villavicencio  and  Dr.  Ayora  are  now  associ- 
ated in  the  expansion  of  the  work  of  the  College 
in  Ecuador  and  are  worthy  representatives  of 
their  country. 

6.  Guayaquil — Dr.  Frederick  IF.  Coding 
Before  leaving  Guayaquil  for  the  interior,  hav- 
ing arrived  between  trains,  which  leave  several 
times  a  week,  I  had  an  opportunity  to  look  around 
for  a  few  days  before  leaving  for  the  capital.  The 
pleasure  of  my  ^isit  to  Ecuador  was  greatly 
enhanced  by  meeting  with  Dr.  Frederick  W. 
Coding,  Consul-General  of  the  United  States, 
who  has  his  headquarters  in  Guayaquil.  Dr. 
Coding  is  an  American  physician  who  was 
peacefully  practicing  his  profession  in  lUinois 
at  the  time  of  the  Spanish-American  war,  when 
the  martyred  President  jMcKinley's  knowledge 
of  his  special  ability  along  certain  lines  precipi- 
tated him  into  Government  service,  first  in  the 
Philippines  and  later  in  other  Spanish-speaking 
countries.  It  was  undoubtedly  a  loss  to  the  good 
people  of  lUinois,  but  a  gain  to  the  consular 
service  which  needs  more  of  the  fine  type  of  men 
represented  by  Dr.  Coding.  Along  with  his 
official  duties  he  has  found  time  to  keep  in  touch 
with  the  world  of  science,  and  during  the  seven 
years  of  his  stay  in  Ecuador  he  has  written  several 
monographs  covering  original  researches  made 
by  him  on  the  very  interesting  insect  life  of  that 
country. 

7.     Dr.  Juan  B.  .{rzube  Cordero — 
Dr.  Miguel  H.  Alcivar 

Through  Dr.  Coding  I  had  an  opportunity  to 
become  acquainted  with  Dr.  Juan  B.  Arzube 
Cordero,  Dean  of  the  Medical  Faculty  and 
Professor  of  Gynecology  in  the  local  University. 
My  meeting  with  Dr.  Arzube  was  epochal  as  he 
was  the  first  prominent  member  of  the  profession 
of  Ecuador  with  whom  I  came  in  contact  and  his 
reception  of  me  and  my  mission  would  go  a  long 
way  toward  demonstrating  what  reaction  I  might 
expect  from  the  other  members  of  the  profession  in 
his  country.  I  need  have  had  no  trepidation  on  this 
score.  Dr.  Arzube,  a  splendid  gentleman,  would 
have    received    me    courteously    whatever    my 


mission,  and  as  it  was  he  received  me  with 
enthusiasm.  He  repeated  in  almost  as  many 
words  what  the  Prefect  of  Police  had  said  to  me 
when  I  went  to  his  ofiice  for  the  formality  of 
recovering  my  passport:  "Your  vnsit,  Senor,  is 
one  of  great  significance  to  the  medical  profession 
of  our  country.  It  is  indeed  a  grand  idea  to  at- 
tempt to  unite  the  surgeons  of  the  two  continents 
into  one  great  organization  so  that  we  may  profit 
by  interchange  of  ideas." 

Guayaquil  is  the  seat  of  a  University  which  has 
a  complete  medical  department  with  appro.xi- 
mately  the  same  number  of  students  as  the 
Central  University  at  Quito,  that  is  to  say  be- 
tween eighty  and  ninety.  Dr.  Arzube  is  Dean  of 
the  Faculty  and  Professor  of  Gynecology.  He 
is  of  the  most  progressive  t\-pe,  and  when  he  was 
apprised  of  the  plans  and  hopes  of  the  officials 
of  the  College  he  became  deeply  interested  and 
entered  into  co-operation  in  the  heartiest  manner. 
The  first  man  to  whom  he  introduced  me  after 
my  return  was  Dr.  Miguel  H.  Alcivar,  the  Pro- 
fessor of  Surgery  and  perhaps  the  most  widely 
known  of  the  Ecuadorean  surgeons  both  inside 
and  outside  of  the  limits  of  his  own  country. 
His  exceptional  skill  and  ability  have  brought 
him  deserved  renown.  Dr.  Alcivar's  visits  to  the 
various  clinical  centers  of  this  country  and  his 
friendship  and  admiration  for  Dr.  WiUiam  J. 
Mayo  and  other  prominent  North  .American 
surgeons  whose  names  had  been  identified  with 
the  organization  of  the  American  College  of 
Surgeons  made  anything  that  I  might  say  quite 
unnecessary;  he  was  already  a  strong  advocate 
of  the  idea  of  afiihalion. 

I  am  deeply  indebted  to  these  courteous 
gentlemen  for  their  aid  in  the  accomplishment  of 
my  mission.  They  invited  me  to  attend  what  in 
their  country  is  called  a  "breakfast""  to  be  given 
in  my  honor  at  the  leading  club  where  I  might 
meet  some  of  the  members  of  the  medical 
profession.  The  almuerzo  (or  "breakfast'" 
as  it  is  translated)  is  really  a  very  elaborate 
course  luncheon  which  lasts  for  several  hours  and 
is  one  of  the  popular  methods  of  entertaining 
guests  in  all  of  the  Latin-American  countries. 
This  one  was  served  in  a  beautiful  dining-room 
overlooking  the  water,  the  club  l)eing  located  on 
the  Malecon,  a  street  which  runs  parallel  to  the 
water-front. 

The  men  at  the  luncheon  were  not  all  surgeons 
but  they  were  all  interested  in  the  movement  of 
rapprochement  inaugurated  by  one  of  the 
important  North  .\merican  scientific  bodies.  I 
was  struck  by  the  cordiality  shown  to  me  on  all 
sides  as  an  .American  medical  man.    I  was  struck 
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also  bv  their  familiarity  with  the  names  of  leaders 
of  the  profession  in  the  United  States.  They  made 
inquiries  about  the  work  and  personalities  of 
such  men  as  Murphy,  the  Mayos,  Crile,  Ochsner, 
Gushing,  and  many  others.  The  name  of  Gorgas 
is.  of  course,  a  household  word  in  Ecuador  and  the 
feeling  of  gratitude  engendered  in  the  hearts  of 
these  people  by  the  fine  work  of  the  sanitarians 
of  the  Rockefeller  Institute  is  certainly  something 
of  which  every  American  may  well  feel  proud. 

I  felt  a  patriotic  glow  as  I  talked  with  these  men, 
some  of  whom  were  engaged  in  carrying  on  the 
work  that  had  been  started  by  my  countrymen. 
I  realized  how  much  the  ehmination  of  yellow 
fever,  for  instance,  had  benefited  this  city  and 
how  the  appreciation  of  that  work  was  now 
making  easier  the  closer  affihation  of  our  pro- 
fessional fife.  This  conception  of  mine  was 
strengthened  when  later  I  made  a  tour  of  the 
hospitals  of  Guayaquil.  The  hospitals  of  Gua- 
yaquil are  of  the  tropical  t\-pe  of  construction. 
They  comprise  all  departments  and  are  in 
charge  of  well-trained,  competent  men.  I  might 
say  in  passing  that  the  development  of  nurses" 
training  schools  is  one  of  the  notable  things  that 
requires  attention.  However,  the  need  of  a  compe- 
tent nursing  body  is  recognized  and  steps  are 
being  taken  to  remedy  this  defect. 

8.  General  Hospital — Dr.  Juan  Rubio 
In  the  General  Hospital  of  Guayaquil  the 
ability  and  reputation  of  Dr.  Juan  Rubio  have 
contributed  to  build  up  an  ophthalmological 
department  that  is  somewhat  out  of  proportion 
to  the  size  of  the  hospital,  but  which  in  its  com- 
pleteness and  general  arrangement  gives  evidence 
of  the  excellence  of  this  talented  man.  Diseases 
of  the  eye  seem  to  be  very  prevalent  in  this 
country,  perhaps  aggravated  by  the  constant 
brilliant  sunlight.  For  this  reason,  perhaps,  I 
found  that  Dr.  Rubio's  service  in  Guayaquil,  like 
that  of  Dr.  Saenz  in  Quito,  was  of  greater  impor- 
tance than  would  be  the  eye  service  in  a  univer- 
sity hospital  of  corresponding  size  at  home. 

Q.  Commillcc  on  Credentials 
I  left  Ecuador  with  regret  but  cheered  by  the 
reception  accorded  to  me  by  the  press  and  the 
public,  as  well  as  by  the  profession.  Dr.  Alcivar 
and  Dr.  Arzube  of  Guayaquil  having  agreed  to 
co-operate  with  Dr.  Villavicencio  and  Dr.  Ayora 
of  Quito  in  the  formation  of  a  nationally  repre- 
sentative committee  to  promote  the  affiliation,  I 
departed  with  the  feeling  that  the  future  develop- 
ment of  the  College  was  in  the  hands  of  men  who 
could  well  represent  its  ideals. 


Dr.  Miguel  H.  .\lcivar,  Professor  of  Operative  Medi- 
cine, Faculty  of  Medicine  of  Guayaquil,  Ecuador. 


III.      B0LIVI.\ 

I.     LaPaz — Lake    Titicaca 

It  was  with  considerable  more  confidence  that 
the  approach  was  made  to  LaPaz,  the  capital 
city  of  Bohvia,  and  incidentally  the  highest  capital 
in  the  world.  Bolivia,  the  mediterranean  country 
and  the  third  in  area  of  S,)uth  America,  has  no 
seaport.  There  are  three  routes  of  approach  to 
the  capital,  the  most  interesting  perhaps  being 
by  way  of  the  famous  Lake  Titicaca,  a  lake 
wiiich  is  twelve  thousand  feet  above  sea  level 
and  is  navigable  for  large  steamers. 

2.  Mr.  Samuel  Abbott  Maginnis — Senor  Celso 
Lugones — Dr.  Manuel  Mariaca 
Mr.  Samuel  Abbott  Maginnis,  the  popular 
American  Minister  to  Bolivia,  was  sponsor  for 
our  cause  in  LaPaz.  Through  his  courtesy  in- 
troductions were  secured  to  Sefior  Celso  Lugones, 
Rector  of  the  University,  and  Dr.  Manuel  Mari- 
aca, Dean  of  the  Medical  Corps.  A  repetition  of 
the  same  kind  of  interest  that  had  been  shown  in 
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the  sister  republic  was  here  manifested.  Senor 
Lugones,  who  was  interested  in  the  mission  from 
the  general  cultural  standpoint,  offered  to  lend 
the  support  of  his  official  position  to  further  our 
objects  in  every  way  possible.  Dr.  Mariaca,  in 
his  capacity  as  Dean,  called  a  meeting  of  the  sur- 
geons and  surgical  speciaUsts  of  the  medical 
school  faculty  to  confer  with  me.  There  was 
quick  action.  Our  South  American  brethren  are 
not  always  as  dilatory  as  we  have  been  led  to 
beheve.  It  was  announced  that  the  conference 
would  be  held  in  the  Rectorate  of  the  National 
University  the  next  afternoon  at  four  o'clock. 

Senor  Lugones  turned  over  his  conference 
rooms  and  there  in  the  Rectorate  of  the  National 
University  of  San  Andrea,  on  February  5  at 
the  designated  hour,  4  p.m.,  Dr.  Mariaca  called 
together  the  group  of  leading  surgeons  of  LaPaz 
to  hear  the  message  of  their  colleagues  from  North 
America.  Dr.  Mariaca  who  is  not  a  surgeon  then 
turned  the  meeting  over  to  the  assembled  sur- 
geons and  they  proceeded  to  organize,  following 
the  parHamentary  procedure  with  which  we  are 
all  familiar. 

J.  Dr.  Claudia  Sanjincs — Dr.  Felix  Vcinletnillas 
Dr.  Claudio  Sanjines,  who  is  Professor  of  Sur- 
gery in  the  University  and  perhaps  the  most 
widelv  known  surgeon  in  Bolivia,  was  elected 
President  and  Dr.  Feli.x  Veintemillas,  a  younger 
man,  a  nose  and  throat  specialist,  was  elected 
Secretary.  Having  received  the  letters  and 
credentials  from  the  College,  Dr.  Sanjines  wel- 
comed me  to  Bolivia  in  the  name  of  the  surgical 
fraternity  of  that  Republic  and  expressed  the  satis- 
faction felt  by  himself  and  his  colleagues  at  the 
invitation  to  co-operate  in  the  work  of  the  College. 
The  discussion  then  became  general,  views  were 
exchanged  quite  freely,  and  many  questions  bear- 
ing upon  different  phases  of  medical  organization 
in  North  .\merica  were  put  to  me.  Finally  the 
complete  and  detailed  plan  as  outlined  in  the 
letter  of  Dr.  Franklin  H.  Martin,  Secretary- 
General  of  the  American  College  of  Surgeons,  to 
the  surgeons  of  Bolivia  was  the  subject  of 
marked  approbation,  offering  as  it  did  Fellowship 
to  their  surgeons  on  an  equal  l)asis  and  governed 
by  the  same  reffuisites  as  in  North  America. 
The  plan  of  affiliation  was  put  to  a  vote  and 
passed  unanimously. 

4.     Committee  on  Credentials 

Dr.  Sanjines  was  made  President  of  a  perma- 
nent Committee  on  Credentials  to  carry  along  the 
work  of  the  College  in  Bolivia.  In  his  speech  of 
acceptance  he  again  expressed  his  hearty  approija- 


tion  of  the  work  and  told  of  his  desire  to  interest 
the  surgeons  in  the  other  cities  of  the  Republic. 

5.  Interest  in  North  American  Medical 
Publications 
Referring  to  the  section  of  Dr.  Martin's  letter 
which  asked  for  suggestions  to  foment  a  closer 
relationship  between  the  surgeons  of  the  two 
continents,  he  stated  that  in  the  name  of  the 
surgeons  of  Bolivia,  he  would  like  to  suggest  that 
inasmuch  as  the  American  College  of  Surgeons 
was  now  Pan-American  in  its  scope,  its  pubhca- 
tions,  or  at  least  the  more  important  ones,  be 
translated  into  Spanish.  Also  that  the  College 
encourage  the  translation  of  our  best  textbooks 
into  Spanish,  as  the  South  American  surgeons 
are  only  slightly  famiUar  with  our  books.  He 
mentioned  the  fact  that  Keen's  Surgery  and 
Kelly's  Gynecology  had  l)een  translated  and  the 
quality  of  these  publications  had  made  them 
eager  to  obtain  translations  of  more  of  our  im- 
portant works.  It  is  a  pleasant  duty  to  transmit 
these  messages  from  the  surgeons  of  Bolivia  to 
their  colleagues  in  the  United  States  and  Canada 
and  to  express  satisfaction  at  their  approval  of 
the  plan  of  aflilialion. 

6.     Dr.  Daniel  Bilboa — Hospitals 

On  the  following  days  of  my  stay  in  LaPaz,  in 
company  with  Dr.  Sanjines,  Dr.  Veintemillas, 
and  Dr.  Daniel  Bilboa,  another  member  of  the 
committee  that  had  been  created,  I  visited  a 
number  of  the  hospitals  and  private  clinics.  The 
hospital  situation  in  LaPaz  is  far  from  satisfac- 
tory. The  number  of  beds  is  inadequate,  a  state 
of  atTairs  with  which  we  are  not  unfamiliar  in  this 
country.  The  condition  of  the  hospital  situation 
is  well  recognized  by  the  local  profession.  Many 
of  the  present  hospital  buildings  are  old  and  lack 
modern  requisites  for  a  center  of  this  size.  The 
Municipality  has  under  construction  a  new 
hospital  which,  when  llnished,  will  contain  all 
departments  and  will  be  a  very  modern  and 
creditable  institution  of  about  seven  huntlred 
beds.  It  is  ideally  located  on  the  outskirts  of  the 
city  in  a  suburb  well  named  Miralforcs,  which 
might  be  translated  "A  X'ision  of  Flowers," 
the  llowers  of  course  in  this  latitude  being  in 
i)loom  throughout  the  v'ear.  .\\.  present  this 
hos])ital  has  in  general  use  about  two  hundred 
beds  and  a  separate  contagious  disease  department 
of  ample  capacity. 

7.     Typhus  Epidemic 
There  had  been  an  outbreak  of  typhus  in  and 
around  LaPaz  shortlv  before  mv  arrival  and   1 
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had  an  opportunity  to  see  a  number  of  cases  of 
this  interesting  disease  in  various  stages  of  its 
progress,  from  the  early  eruption  to  the  point  of 
convalescence,  this  being  my  first  experience 
with  the  disease  which  is  fortunately  rare  in  our 
country. 

A  young  American  surgeon  of  great  promise, 
Dr.  Charles  Eastman,  in  charge  of  the  hospital 
at  the  tin  mining  operations  of  a  large  American 
corporation,  was  one  of  the  victims  of  this 
recent  epidemic.  As  is  well  known,  the  disease 
is  transmitted  by  the  bite  of  a  louse,  and  Dr. 
Eastman,  in  his  zeal  for  the  care  of  his  patients 
and  reckless  of  his  own  welfare  (as  Mr.  Graham, 
the  general  manager  of  the  company,  told  me), 
in  order  that  he  might  better  care  for  the  Indian 
victims  of  the  disease  and  also  from  a  strong 
scientific  interest  in  the  study  of  the  malady, 
often  slept  in  the  native  huts  which  were  located 
in  remote  places,  exposing  himself  to  infection 
without  thought  of  himself.  He  is  looked 
upon  by  the  men  who  were  familiar  with  him 
and  with  his  work  as  a  martyr  to  the  cause  of 
science.  We  have  reason  to  be  proud  of  the 
record  of  this  fellow  countryman  of  ours  in  a  far 
land. 

S.     National  Hygienic  Laboratory — 
Dr.  Nestor  Morales 

The  National  Hygienic  Laboratory  of  Bolivia 
is  located  at  LaPaz.  Its  location  is  adjacent  to 
the  Miraflores  Hospital.  Under  the  directorship 
of  Dr.  Nestor  Morales  this  institution  has  gained 
an  en\-iable  reputation  in  all  of  that  part  of  South 
America.  The  various  sera  and  vaccines  which 
are  recognized  by  the  profession  as  of  value  in 
treatment  and  diagnosis  are  prepared  in  an  ex- 
cellent manner  and  under  thorough  scientific 
supervision  in  a  Government  laboratory,  whence 
they  are  distributed. 

The  lack  of  adequate  hospital  facilities  in  Boli- 


via as  elsewhere  has  been  due  in  a  large  part  to 
absence  of  a  definite  governmental  policy  with 
regard  to  scientific  matters.  As  in  our  own 
country,  political  interference  with  the  personnel 
of  hospital  staffs  and  of  university  faculties 
delays  progress. 

The  surgeons  of  Bolivia  have  the  right  spirit; 
they  have  vision  and  ambition  for  the  best  things 
in  scientific  progress;  the  leading  men  are  all 
young  and  active,  they  have  been  trained  abroad, 
and  they  are  cognizant  of  the  best  things  in  scientif- 
ic progress  outside  of  the  boundaries  of  their  own 
country.  Under  their  leadership  Bolivia  is 
undoubtedly  at  the  beginning  of  great  accom- 
phshments.  As  in  Ecuador,  a  number  of  them 
expressed  their  intention  of  accepting  the  invi- 
tation to  attend  the  next  Clinical  Congress  to 
be  held  in  Philadelphia  in  October  of  this  year. 
The  value  of  this  affihation  and  its  far-reaching 
influence  will  be  more  e\adent  as  time  goes  on. 

IV.  Retrospect 

I  look  back  upon  my  visit  to  Ecuador  and  Boli- 
via with  great  pleasure.  The  press  and  that 
portion  of  the  pubhc  with  whom  I  came  in  contact 
treated  my  mission  as  something  of  real  impor- 
tance. The  newspapers  in  both  countries  attached 
enough  significance  to  it  to  make  it  a  matter  of 
front-page  publicity  and  the  profession  received 
our  invdtation  with  enthusiasm.  There  was  the 
feehng  of  having  received  a  genuine  and  cordial 
welcome,  and  I  have  remembrances  of  hours  well 
spent  in  the  company  of  courteous,  warm- 
hearted professional  colleagues.  The  welcome 
was,  of  course,  in  no  sense  a  personal  one,  but  a 
quick  and  hearty  recognition  of  the  hand  of 
professional  brotherhood  extended  to  the  surgeons 
of  Ecuador  and  Bolivia  by  the  surgeons  of  the 
United  States  and  Canada.  It  is  the  beginning 
of  a  relationship  which  will  endure  to  the  mutual 
benefit  of  all  and  to  the  advancement  of  the  Art. 
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IN  the  following  pages  is  presented  a  prelimin- 
ary schedule  of  clinics  and  demonstrations 
to  be  given  by  the  clinicians  of  Philadelphia 
durmg  the  eleventh  annual  session  to  be  held  in 
that  city  October  24  to  28,  1921.  The  published 
schedule,  it  will  be  understood,  is  a  tentative  one, 
and  is  to  be  amplified  and  corrected  from  month 
to  month  as  the  work  of  the  Committee  on 
Arrangements  progresses,  so  that  the  final  pro- 
gram will  fully  represent  the  clinical  activities 
of  that  great  medical  center,  providing  a  com- 
plete showing  of  Philadelphia's  facilities  in  every 
department  of  surgery,  including  gynecology, 
obstetrics,  orthopedics,  urology,  surgery  of  the 
eye,  ear,  nose,  throat,  and  mouth,  experimental 
surgery,  surgical  pathology,  roentgenology,  etc. 
The  real  program  of  the  Congress,  however,  is 
that  to  be  bulletined  each  afternoon  at  head- 
quarters, which  will  present  an  accurate  and  de- 
tailed list  of  the  operative  clinics  and  demonstra- 
tions to  be  given  in  the  several  hospitals  and 
medical  schools  on  the  succeefling  day. 

The  general  plan  of  previous  sessions  will  be 
followed  at  the  Philadelphia  meeting — operative 
clinics  and  demonstrations  in  the  hospitals  and 
medical  schools  will  occu])y  the  morning  and 
afternoon  hours  of  the  four  da\s,  Tuesday  to  Fri- 
day inclusive,  with  scientific  meetings  each  even- 
ing in  the  ballroom  ot  the  Bellevue-Stratford. 

The  Congress  formally  o[)ens  with  the  Presi- 
dential Meeting  on  Monday  evening,  at  which 
meeting  the  John  JJ.  Murphy  Oration  in  Surgery 
■svill  be  delivered  by  Dr.  William  J.  Mayo  of 
Rochester.  The  Executive  Committee  of  the 
Congress,  in  |)reparing  the  program  of  papers  to 
be  read  and  discussed  at  the  evening  sessions,  has 
invited  a  number  of  eminent  European  surgeons 
to  read  papers.    Acceptances  have  been  received 


from  the  following:  Sir  Harold  J.  Stiles,  Edin- 
burgh, Scotland;  Professor  H.  C.  Jacobaeus, 
Stockholm,  Sweden;  Professor  J.  Schoemaker, 
The  Hague,  Holland;  Professor  F.  de  Quervain, 
Berne,  Switzerland,  and  Sir  William  Ta\ior, 
Dublin,  Ireland. 

General  headquarters  for  the  Congress  will 
be  at  the  Bellevue-Stratford  Hotel  where  the 
entire  first  fioor  has  been  reserved  for  the  use 
of  the  Congress.  The  large  ballroom  will  be 
utilized  for  the  evening  sessions,  certain  clinical 
demonstrations,  business  meetings,  etc,  while  the 
Clover,  Red,  Green,  and  other  large  rooms  and 
foyers  on  the  same  tJoor  will  provide  ample  spice 
for  registration  and  ticket  bureaus,  bulletin 
rooms,  etc.  Headquarters  will  be  open  for  reg- 
istration at  noon,  Monday,  October  24th.  The 
clinical  program  for  Tuesday  will  be  bulletined 
at  headquarters  that  afternoon,  and  tickets  for 
Tuesday's  clinics  will  be  issued  as  visiting 
surgeons  register. 

The  ninth  annual  convocation  of  the  American 
College  of  Surgeons  will  be  held  in  the  ballroom 
on  Friday  evening  at  8  o'clock,  at  which  time 
fellowship  in  the  College  will  be  conferred  upon  a 
large  group  of  .American  and  Canadian  surgeons, 
and  honorary  fellowship  upon  the  distinguished 
foreign  guests. 

The  annual  business  meeting  of  the  American 
College  of  Surgeons  and  the  Clinical  Congress 
will  be  held  on  Thursday  atternoon. 

reduced  railway  fares 
The  railways  of  the  United  States  have,  with 
but  few  exceptions,  granted  reduced  rates  for  the 
Philadelphia  meeting,  and  it  is  expected  that 
the  Canadian  railways  will  join  in  the  arrange- 
ment.   The  plan  provides  for  the  sale  of  round- 
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trip  tickets  at  one  and  one-half  the  ordinary  one- 
way fare.  These  tickets  will  be  sold  to  members 
upon  presentation  of  identification  certificates 
issued  from  the  oflice  of  the  Secretary-General. 
Further  detailed  information  with  regard  to 
fares  and  traffic  arrangements  will  be  published 
in  the  next  issue  of  this  journal. 

LIMITED    .ATTENDANCE ADV.ANCE    REGISTRATION 

Because  of  the  popularity  of  these  annual  clin- 
ical meetings  it  has  been  found  necessary  in 
recent  years  to  adopt  the  plan  of  limiting  the 
attendance,  requiring  registration  in  advance  on 
the  part  of  those  who  wish  to  attend.  A  survey 
of  the  amphitheaters,  lecture  rooms,  and  la- 
boratories in  the  several  hospitals  and  medical 
schools,  as  to  their  capacity  for  accommodating 
visitors,  has  been  made  and  the  limit  of  attend- 
ance based  thereon. 

CLINIC    TICKETS 

Attendance  at  all  clinics  and  demonstrations 
is  controlled  by  means  of  special  clinic  tickets,  the 
Tiumber  of  tickets  issued  for  any  clinic  or  demon- 
stration being  limited  to  the  capacity  of  the  room 
in  which  the  clinic  or  demonstration  is  to  be  given. 

Chnic  tickets  will  be  issued  at  headquarters 
each  morning  at  8  o'clock  for  the  clinics  and 


demonstrations  to  be  given  that  day,  e.xcept  that 
for  Tuesday's  clinics  the  tickets  will  be  issued  on 
Monday  afternoon  as  the  visiting  surgeons  regis- 
ter. Each  afternoon  a  complete  schedule  of  the 
following  day's  clinics  will  be  posted  on  bulletin 
boards  at  headquarters.  After  the  program  has 
been  posted,  reservations  for  tickets  for  the 
clinics  may  be  filed,  the  tickets  to  be  issued  the 
following  morning.  Printed  programs  will  be 
issued  each  morning  containing  the  complete 
clinical  program  for  the  day  with  announcements 
of  the  evening  sessions,  business  meetings,  etc. 

REGISTRATION    FEE 

A  registration  fee  of  $5.00  is  required  of  each 
surgeon  attending  the  annual  clinical  meeting, 
the  receipts  from  registration  fees  providing  the 
funds  with  which  to  meet  the  e.xpenses  of  con- 
ducting the  meeting,  so  that  no  financial  burden 
is  imposed  upon  the  members  of  the  profession  in 
the  city  entertaining  the  Congress. 

A  formal  receipt  for  the  registration  fee  is  is- 
sued to  each  surgeon  registering  in  advance, 
which  receipt  is  to  be  exchanged  for  a  general 
admission  card  at  headquarters  upon  his  arrival 
in  Philadelphia.  This  card,  which  is  non-trans- 
ferable, must  be  presented  to  secure  clinic  tickets 
and  admission  to  the  evening  meetings. 


PRELIMINARY    CLINICAL    PROGRAM 


POLYCLINIC   HOSPIT.\L 

Tuesday,  October  25 
Deforest  Wn-LARD — 10.    Orthopedics. 
E.  A.  Case — 11.    Surgical  pathology. 
Ci.  M.  PiERSOL  and  Dr.  Bachus — 12.    Gastro-enterology. 
George  B.  Wood — 2.    Nose  and  throat. 
T.  Weisenberg — 2.    Neurology. 
J.  F.  ScHAiiBERG — 3.    Salvarsan  clinic. 

Wednesday,  October  26 
J.  K.  YoiTNG — 10.    Orthopedics. 
Miss  H.  E.  Kirch — 11.    Social  service. 
J.  A.  Kot.mek  and  J.  K.  Youjjc — 2.    Demonstrations  01 

research  work  in  connection  with  the  manufacture  of 

salvarsan. 
Ralph  Butler — 2.    Nose  and  throat. 

Thursday,  October  2y 
E.  A.  Case— 9.     Surgical  pathology. 
Mrs.  M.  S.  Steel — 10.    Speech  clinic. 
Walter  Elmer — 11.    Orthopedics. 
B.  A.  Thomas — 2.    Genito-urinary  surgery. 
George  B.  Wood — 2.    Nose  and  throat. 

Friday,  October  28 
J.  K.  Young  and  DeForest  Willard — 10.   Orthopedics. 
Ralph  Butler — 2.    Nose  and  throat. 
J.  C.  Gittings — 2.    Pediatrics. 


LANKENAU   HOSPITAL 

Tuesday,  October  2$ 
k.   G.   MrLLER   and   Robert   Shoemaker — 10.   X-Ray 
clinic  for  fractures  and  joint  injuries. 

Wednesday,  October  26 
John  B.  De.wer,  George  G.  Ross,  and  A.  D.  Whiting — 
g.  General  surgery. 

Thursday,  October  27 
John  B.  De.^ver,  George  G.  Ross,  and  A.  D.  Whiting — 
9.    General  surgery. 

Friday,  October  28 
A.  G.  Miller  and  Robert  Shoemaker — 10.  Fractures 
and  joint  injuries. 

ORTHOPEDIC   HOSPITAL 
Tuesday,  October  2^ 
A.  P.  C.  AsHHURST  and  Edward  T.  Crossan — 3.    Demon- 
strations:   tarsectomy  for  rigid  flat  foot,  inveterate 
club  foot,  andequinocavus;  birth  injuries  of  shoulders; 
lacerations  of  brachial  plexus. 

Thursday,  October  27 
A.  Bruce  Gill — 10.   Orthopedics. 

Friday,  October  28 
William  J.  T.iylor — 10.   Orthopedics. 


SURGERY,   GYNECOLOGY   AND   OBSTETRICS 


PEXXSYLVANIA  HOSPITAL 
Tuesday,  October  2j 
W.  D.  Stroud — lo.    Electrocardiogram. 
Dr.  MacMellan — lo.    Basal  metabolism. 

D.  R.  BowE.v — lo.    Roentgenology. 

Dr.  Newco.mer^io.    Surgical  patholog>'. 

Drs.  LeConte,  Lee,  and  Brown — ii.  General  surgerj'. 

L.  J.  Herman — ^i.    Genitourinary  surgery. 

E.  A.  Strecker — I.    Xeurology. 

Drs.  Packard,  Eves,  and  Davies — 2.   Ear,  nose,  and 

throat. 
Drs.  Shoemaker  and  Crampton — 2.   Eye  clinic. 

Wednesday,  October  26 
W.  D.  Stroud — 10.    Electrocardiogram. 
Dr.  MacMillax — 10.    Basal  metabolism. 
D.  R.  BowEN — 10.    Roentgenology. 
Dr.  N'ewcomer — 10.    Surgical  pathology. 
G.  W.  NoRRis — 10.    Jledical  clinic. 
Drs.  Gibbon,  Billings,  and  Klopp — ^11.  General  surgery. 
Drs.  Shoemaker  and  Crampton — 2.   Eye  clinic. 
Drs.  Packard,   Eves,   and   Davies — 2.   Ear,  nose,  and 
throat. 

F.  C.  Knowles — 2.   Skin. 

Thursday,  October  27 
W.  D.  Stroud — 10.    Electrocardiogram. 
Dr.  MacMillan — 10.    Basal  metabolism. 

D.  R.  BowEN — 10.   Roentgenology. 

Dr.  N'ewcomer — 10.   Surgical  pathology. 
A.   Newlin — 10.    Medical  clinic. 

Drs.  Mitchell,  Lee,  and  Brown — 11.  General  surgery. 
L.  J.  Herman — i.    Genito-urinary  surger)'. 
Drs.    Newcomer,  Davis,   and    Knowles— 2.   SyphUis- 
Salvarsan. 

E.  A.  Strecker — 2.   Neurology. 

Drs.  Shoemaker  and  Crampton — 2.   Eye  clinic. 

Drs.   Packard,   Eves,  and   D.wies — 2.    Ear,  nose,  and 

throat. 

Friday,  October  28 
W.  D.  Stroud — 10.   Electrocardiogram. 
Dr.  JLacMillan — 10.    Basal  metabolism. 
D.  R.  Bowen — 10.    Roentgenology. 
Dr.  Newcomer — 10.   Surgical  pathology. 
T.  McCrve — 10.    Medical  clinic. 

Drs.  Gibbon,  Billings,  and  Klopp— 11.  General  surgery. 
Drs.   Packard,   Eves,  and  Davles — 2.   Ear,  nose,  and 

throat. 
Drs.  Shoemaker  and  Crampton — 2.    Eye  clinic. 

METHODIST  HOSPITAL 
Tuesday,  October  2j 
William  R.  Nicholson — 9.    Gynecology. 
J.  H.  B.\LDW1N — II.    General  surgery. 
Walter  Roberts — i.   Nose  and  throat. 
Philip  II.  Moore — 2.    Eye  clinic. 
M.  F.  Percival — 3.    Roentgenology. 

Wednesday,  October  26 

G.  G.  Ross — 9.    General  surgery. 

Thursday,  October  27 
Richard  Norris — 2.   Gynecology  and  obstetrics. 

Friday,  October  2 
J.  L.  Herman — 12.   Gcnito-urinar)'  surgery. 
L.  J.  HAilMOND — 2.    General  surgery. 
J.  T.  RucS — 3.   Orthopedics. 


UNIVERSITY  HOSPIT.VL 
Tuesday,  October  25 

B.  C.  Hirst  and  J.  C.  Hirst,  II — 9.    Gynecology  and 

obstetrics. 

C.  C.  Norris  and  F.  E.  Keene — 9.    Gynecology. 
George  Ross — 9.'  Hernia  clinic. 

-Alfred  Stengel  and  staff — 12.    Medical  cases  with  sur- 
gical aspects. 

Wednesday,  October  26 

Ch.^rles  H.  Frazier  and  Francis  Grant — 9.     Opera- 
tions and  demonstrations;  surgery  of  nervous  system. 

F.  E.  Keene  and  C.  C.  Norris — 9.    Gynecology. 

D.  B.  Pfeiffer — 9.    General  surjjery. 

TH5MAS  Neils  IN  and  .\lev  Rand.\ll — ii.    Urology. 
Henry  Pancoast — 3.     Roentgenological  demonstrations. 

Thursday,  October  2j 

B.  C.  Hirst,  E.  B.  Piper,  and  J.  C.  Hirst.  II— 9.    Gy- 

necological and  obstetrical  operations  and  demonstra- 
tions. 
George  P.  Muller — 9.    Surgery  of  the  chest. 

C.  C.  Norris  and  F.  E.  Keene— 9.    Gynecology. 

C.  H.  Frazier  and  Francis  Gr\ni — 9:30.     Neurological 
surgery,  operations  and  demonstrations. 

Friday,  October  28 
F.  E.  Keene  and  C.  C.  N^rr's — 9.    Gynecology. 
C.  H.  Frazier  and  Francis  GR.\Nr — 9:30.    Neurological 

surgery,  operations  and  demonstrations. 
John  B.  Dea\'er — 10.    General  surf»ery,  operations. 
CH.4RLES  P.  Grayson — 2.    Nose  and  throat. 
Henry  Pancoast — ^.    Roentgenological  demonstrations. 

HOWARD   HOSPITAL 
Tuesday,  October  25 
.\.  C.  Wood — 9.    General  surgery. 

E.  L.  Eliason — II.    General  surgery. 
George  B.  Wood — i.    Nose  and  throat. 

R.   J.   Hunter  and   S.   Cohen — 2.    Nose    and    throat 
operations  (tonsillectomy) . 

Wednesday,  October  26 
Bernard  M.vnn — 9.    Gynecology. 
B.arton  Cooke  Hirst — 11.   Gynecology. 
W.  C.  Posey — 2.    Eye  clinic. 

Thursday,  October  2j 
.\.  C.  Wood — 9.    General  surgerj'. 
E.  L.  Eliason— II.    General  surgery. 
George  B.  Wood^2.   Nose  and  throat 

Friday,  October  28 
Bernard  M.vnn — 9.    Gynccolog>'. 
Barton  Cooke  Hirst — n.   Gynecology. 
W.  C.  Posey — 2.   Eye  clinic. 

CHILDREN'S  HOSPITAL,  MARY  J.  DREXEL  HOME 

Tuesday,  October  25 
N.  L.  Knipe — 2.    Eye  operations. 

Wednesday.  October  26 
R,\LPH  Butler — 2.   Mastoid  operations. 

Thursday,  October  27 
James  .\.  Babbitt — 2.   Tonsil  and  adenoid  operations. 

Friday.  October  2g 
H.  C.  Deaver  and  E.  G.  Alex.vnder — 10:30.    General 
surgery. 
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MEDICO-CHIRURGICAL  HOSPITAL 

Tuesday,  October  2g 

George  P.  Moller — 9.    General  surgery. 

John  A.  Kolmer.    Demonstration — frozen  section  work. 

George  Coates  and  Matthew  Ersner.  Demonstration 
— nose  and  throat  cases. 

W.  H.  MacKinney — lo.    Genito-urinary  surgery. 

George  Co.ates  and  Matthew  Ersner — 2.  Nose  and 
throat. 

I.  S.  Ravdin — 3.  Demonstration — postoperative  cases 
of  compound  fractures. 

J.  F.  Jaffee — 3:30.    Gynecological  models. 

T.  T.  Thomas — 4.  Demonstration — operation  for  recur- 
rent dislocation  of  shoulder. 

Wednesday,  October  26 
J.  H.  JopsoN — p-    General  surgery. 
W.  R.  Nicholson — 9.    Gynecology. 
L.  Webster  Fox-^2.    Eye  clinic. 
R.  H.  Skillern — 2.    Sinus  clinic. 
T.  T.  Thomas — 3.    Recurrent  dislocation  of  shoulder. 
William  Bates — 4.    Demonstration  of  fractures. 

Thursday,  October  27 
E.  Laplace — 9.    Surgical  clinic  and  demonstrations. 
R.  F.  Ridpath — 10.    Demonstration  of  sinus  cases. 
G.  E.  Pfahler — J.      ICIcctro-coagulation     clinic      with 

demonstration  o'  cases. 
Morris    B.     Miller — 3.    Demonstration    of    cases    of 

cervical  adenitis  treated  with  tuberculin. 

Friday,  October  28 

J.  B.  Carnett — 9.    General  surgery. 

G.  M.  Boyd — 9.    Gynecology. 

George  Co.ates,  M.  Ersner,  R.  H.  Skillern,  and  R.  F. 
Ridpath — 2.   Tonsillectomies. 

H.  McKnight — 2.  Demonstration  of  interesting  frac- 
tures. 

JEFFERSON  HOSPITAL 
(Days  and  hours  to  be  announced) 
J.  Chalmers  DaCosta.     General  surgery. 
John  H.  Gibbon.     General  surgery. 
S.  MacCuen  Smith.     Ear,  nose,  and  throat. 
Brooke  M.  .\nspach.     Gynecology'. 
Chevalier  Jackson.     Laryngology. 
E.  P.  Davis.     Gynecology. 
Wlllis  F.  Manges.     Roentgenology. 
J.  Torrance  Rugh.     Orthopedics. 
H.  F.  Hansell.     Eye  clinic. 
H.  R.  Loux.     Genito-urinary  surgery. 

STETSON   HOSPITAL 
Tuesday,  October  2j 
B.  M.  Anspach — 8.    Gynecology. 
W.  K.  Neely — 9.    Obstetrics. 

Wednesday,  October  26 
S.  E.  Tracy — g.    Gynecology. 
Carl  Lee  Felt — i.   Laryngology. 

Thursday,  October  27 
J.  A.  Boger  and  W.  Ellis — 8.    General  surgery 
W.  K.  Neely — 9.   Obstetrics. 

Friday,  October  28 
S.  E.  Tracy — 9.    Gynecology. 
Carl  Lee  Felt — i.    Laryngology. 


PROTESTANT  EPISCOPAL   HOSPITAL 

Tuesday,  October  2^ 

A.   P.   C.    Ashhdrst  and   I.    M.    Boykin — 9.     General 

surgerj'. 
Louis  H.  Mutschler — 11.    General  surgery. 
G.  Oram  Ring — 3.    Eye  operations. 

Wednesday,  October  26 
A.  Bruce  Gill — 9.   Orthopedic  operations. 
H.  G.  Goldberg — 2.    Eye  operations — cataract. 
J.  P.  Gallagher  and  E.  Collins — 3.   Ear,  nose,  and 
throat  (ethmoid). 

Thursday,  October  27 
H.    C.    De.aver   and    E.    G.    Alexander — 10.    General 

surgery. 
T.  R.  Neilson — II.    General  surgery. 
Charies  C.  Bledert  and  T.  R.  Currie — 2.    Ear,  nose, 

and  throat  operations. 

Friday,  October  28 
A.  P.  C.  Ashhurst  and  Edw.ard  T.  Crossan — 9.    General 

surgery. 
A.  P.  C.  Ashhurst  and  Ralph  S.  Bromer — 2.    Dry  bone 

clinic  (cystic  disease  and  sarcoma). 


ST.  AGNES'   HOSPITAL 


G 


M..  DoRR.ANCE    and  Lowrain    E.  McCrae — Plastic 
operations  on  the  face  and  neck.    Cases  showing  the 
results  of  operations. 
J    W.  Bransfield — Treatment   of  burns  by   the  use  of 
acetic  acid  method. 

E.  C.  Murphy — .Application  of  Whitman's  cast. 

John  F.  X.  Jones  and  W.  J.  Ryan — Demonstrations  of 
fractures  and  hernias. 

J.  C.  Hirst — Prolapse  of  the  uterus. 

Benjamin  D.  Parrish — Demonstration  of  sinus  cases  with 
tonsillectomy  by  the  LaForce  method,  local  and 
general  anesthesia;  demonstration  of  mastoid  cases 
with  indications  for  each. 

J.  P.  Mann — Demonstration  of  cases  with  operation  for 
diseases  of  the  hip  joint. 

Alfred  Heineberg — Uterine  endoscopy. 

John  M.  Fisher — Repair  of  pelvic  floor;  amputation  of 
cervix;  hysterectomy  for  fibroids  of  the  uterus;  hys- 
terectomy for  carcinoma  of  the  uterus;  operative 
correction  for  displacements  of  the  uterus;  operations 
in  cases  of  pelvic  inflammatory  diseases. 

PHIL.ADELPHIA  GENER.AL  HOSPITAL 

Tuesday,  October  2j 
H.  R.  Loux — 9.     General  surgery. 
J.  T.  Rugh — 2,     Orthopedics. 
M.  M.  Franklin — 3:30.     Orthopedics. 

Wednesday,  October  26 
T.  T.  Thomas — g.    General  surgery. 

F.  O.  Lewis — 3:30.    Laryngology. 

Thursday,  October  27 
John  Fisher — 9.     Gynecology. 
J   C.  Hirst — 10:30.     Gynecology. 

Friday,  October  28 
H.  R.  Owen — g.     General  surgery. 
E.  R.  Kirby^2.     Genito-urinary  surgery. 
R.  H.  Ivy — 3:30.     Oral  surgery. 


SURGERY,   GYNECOLOGY  AND   OBSTETRICS 


MISERICORDIA   HOSPITAL 

Tuesday,  October  2j 

James  A.  Kelly  and   E.  Laplace — g.    General  surgerj', 

operative  clinic. 
Cornelius  McCarthy — 2.   Nose  and  throat. 

Wednesday,  October  26 
J.   F.   X.   Jones — 9.    General   surgery,   operative  clinic. 
George  P.  Muller — g.    Genera,  surgery,  operative  clinic. 
Thomas  F.  Byrne — 2.   Nose  and  throat. 

Thursday,  October  27 
James  A.  Kelly — 9.    General  surgery,  operative  clinic. 
Ernest  Laplace — 9.    General  surgery,  operative  clinic. 

Friday.  October  2S 
J.   F.   X.   Jones — 9.    General  surgery,   operative  clinic. 
George    P.    Mlt,ler — 9.    General    surgery,    operative 

clinic. 
Louis  Love— 2.   Ophthalmology. 

KF.XSIXGTON  HOSPITAL    FOR   WOMEN 
Tuesday,  October  25 
E.  G.  .\le.\andek — II.    Gynecology. 

Wednesday,  October  26 
H.  C.  De.wek — II.    Gynecology. 

Thursday,  October  2y 
D.aniel  Longaker — 11.   Obstetrics. 

Friday,  October  2S 
W.  E.  Pauke — II.    Gynecology. 

ST.   CHRISTOPHER'S   HOSPITAL 

Tuesday,  October  25 

R.  R.  WiLLOLGHBY — 10:30.  Tonsil  and  adenoid  operations. 

Wednesday,  October  26 
E.  G.  Alex.ander — 10:30.    General  surgery. 
Robert  Gray — i.   Orthopedic  operations. 

Thursday,  October  2y 
Dr.  .Adams — 10:30.   Operative  eye  clinic. 
Frederick  Krauss — 2:30.   Mastoid  clinic. 

Friday,  October  2S 
C.  -A.  CuRRiE — 10:30.    Tonsil  and  adenoid  operations. 

WOMEN'S   HOSPITAL 
Tuesday,  October  2$ 
JIarie  K.  Formad — 9.    Gynecology. 
Sarah  H.  Lockrey — 11.    Gynecology. 
LiDA  Stewart  Cogill — 2.   Obstetrics. 
Laura  Emma  Hunt — 2.   Throat,  nose,  and  ear. 

Wednesday,  October  26 
Kate  W.  Baldwin — 8:30.   General  surgery. 
Caroline  Purnell — 11.    Gynecology. 
Margaret  W;vrlow — 2.    Nose,  throat,  and  ear. 
Mary  Getty — 3.    Eye  clinic. 
Mary  Buchanan — 4.   Eye  clinic. 

Thursday,  October  27 
Catharine  MacFarlane — 9:30.   Gynecology. 
Mary  Thomas  Miller — 11.   Obstetrics. 

Friday,  October  28 
Ann  Tomkins  Gibson — 9.  Obstetrics. 
Ella  Williams  Grim — 11.  Obstetrics. 
Miriam  Butt — 3.    Eye  clinic. 


PRESBYTERIAN  HOSPITAL 
Tuesday,  October  2; 
J.  H.  JopSON  and  D.  B.  Pfeiffer — 9.    General  surgery. 
J.  H.  GiRViN — I.    Gynecology. 

A.  B.  Gill — 3.    Orthopedics. 

Welnesday,  October  26 
G.  E.  Shoemaker — 9.    Gynecology. 

B.  A..TH0MAS — 2.    Urology. 

Thursday,  October  2 
John  Speese,  J.  S.  Rodman,  and  H.  P.  Brown — 9.  Gen- 
eral surgery. 

Friday,  October  28 
J.  H.  JiPSON — 9.    General  surgery. 
N.  P.  Stauffer — 2.    Nose  and  throat. 

ST.  JOSEPH'S   HOSPITAL 
Tuesday,  October  2$ 
Joseph  M.  Spellisy — 10.   Orthopedics. 
John  F.  X.  Jones — 11.    General  surgery. 
E.  E.  Montgomery,  F.  Hurst  Maier,  and  P.  Brooke 

Bland — i.    Gynecology. 
George  E.  Mqrley  Marshall  and  William  E.  Quick- 

SALL — I.    Otology  and  laryngology. 
Paul  J.  Pontius,  Charles  J.  Jones,  and  T.  A.  O'Brien — 

I.    Ophthalmology. 

Wednesday,  October  26 
James  A.  Kelly — 9.    General  surgery. 
E.  E.  Montgomery,  F.  Hurst  Maier,  and  P.  Brooke 

Bland — 1.    Gynecology. 
Paul  J.  Pontius,  Charles  J.  Jones,  and  T.  A.  O'Brien 

— I.    Ophthalmology. 
George  E.  Morley  Marshall  and  William  E.  Quick 

sall — I.    Otology  and  laryngology. 

Thursday,  October  27 
Melvlv  iL  Franklin — 9.    General  surgery. 

Friday,  October  28 
Charles  F.  Nassau — 9.    General  surgery. 
E.  E.  Montgomery,  F.  Hurst  Maier,  and  P.  Brooke 

Bland — i.    Gynecology. 
George  E.  AIorlev  Marshall  and  William  E.  Quick- 

SALL — I.    Otology  and  laryngology. 
Paul  J.  Pontius,  Charles  J.  Jones,  and  T.  A.  O'Brien — 

I.    Ophthalmology. 

SAMARITAN  HOSPITAL 
Tuesday,  October  23 
W.  Wayne  Babcock — 9.    General  surgery. 
W'lLMER  Krusen — 12.    Gynecology. 
Luther  PetdTE — 2.    Ophthalmology. 
Harry  HiDSJN — 3.     Orthopedics. 
G.  C.  UiRD — 4.     X-Ray  demonstrations. 
Wednesday,  October  26 
J.  C.  Applegate — II.     Obstetrics. 
Fr.-\nk  Hammond^ij.    Gynecology. 
William  A.  Steele — 2.     General  surgery. 
Collier  Martin — 3.     Rectal  surgery. 
Thursday,  October  27 
W.  Wayne  Babcock — 9.   General  surgery. 

Friday,  October  28 
J.  O.  .Vrn  )LD — 12.     Obstetrics. 
William  A.  Hitschler — 3.     Ear,  nose  and  throat. 
Hershey  Thomas — 3.    Genito-urinary  surgery. 
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MOUNTT  SIXAI   HOSPITAL 

Tuesday,  October  25 
J.  C.  Hirst — 9.    Gynecologj'. 
George  Rosenbaum — 11.    X-Ray  demonstrations. 
A.  Watson — 2.    Nose  and  throat  operations. 
C.  W.  LeFe\"ER — 4.    Eye  operations. 

Wednesday,  Octnbcr  26 
I\I.  Behrend — 9.    General  surgery. 
L.  Fisher — 2.   Nose  and  throat  operations. 
.A..   I.    RuBENSTONE — 2.    Surgical   pathology   and   blood 

transfusion. 
C.  S.  HiRSCH — 4.    Genitourinary  surgery. 

Thursday,  October  zy 
L.  Brinkman" — Q.    Gynecology. 
George  Rosenbaum — ii.   X-Ray  demonstrations. 

Friday,  October  2S 
J.  C.  HmsT — 9.    Gynecolog>-. 
M.  Behrend — 11.    Genera!  surgery. 
L.  Fisher — 2.    Nose  and  throat  operations. 
S.  J.  GiTTELSON — 3.    Eye  operations. 
A.   I.    RuBENSTONE — 4.    Suigical   pathology   and   blood 
transfusion. 

JEWISH  HOSPITAL 

Tuesday,  October  2$ 
W.  H.  Teller — g.    General  surgery. 

E.  Steinfield — 10.    Serology  and  bacteriology. 
H.  !M.  Godd.ard — 2.    Rhinology. 

S.  L.  Feldstein — 2.   Roentgenology. 
C.  S.  HiRSCH — 2.    Urology. 

Wednesday,  October  26 

F.  B.  Block — 9.    Pelvic  surgery. 
A.  Reiss — 12.    Electrotherapy. 

S.  F.  Feldstein. — 2.    Roentgenology. 

C.  Stamm — 2.    Obstetrics. 

.\.  W.Watson — 3.   Rhinology. 

Thursday,  October  27 
JI.  Behrend — g.    General  surgery. 
E.  Steinfield — 10.    Serology  and  bacteriology. 

Friday,  October  2S 
L.  Brinkm.^n — Q.    General  surgery. 
S.  L.  Feldstein — 2.    Roentgenology. 

G.  W.  Sholler — 2:30.    Gynecology. 

C.  S.  HiRSCH — 4.    Cystoscopy  and  urology. 

WOMEN'S  HOMEOPATHIC   HOSPITAL 

Tuesday,  October  2; 
Drs.   W.   E.   Strong,   Rochester,  and  Hartley — 10. 

General  surgery. 
J.  A.  Brooke — i.   Obstetrics. 

Wednesday,  October  2  5 
L.  T.  Ashcraft — 10.    Urology. 
W.  C.  B.\rker — I.    Roentgenology. 

Thursday,  October  27 
Drs.  Palen,  Cl.w,  and  Criswell — 10.  ICye,  ear,  nose,  and 
throat. 

Friday,  October  28 
Drs.  Caley,  Hughes,  and  D.  B.  James,  Jr. — 10.     Gyne- 
cology. 
Drs.  Brooke  and  Larer — i.    Orthopedics. 


HAHNEMANN  HOSPITAL 

Tuesday,  October  25 
H.  L.  Northrop — 9.    General  surgery. 
N.  F.  Lane  and  W.  D.  CuxiN — 9.    Gynecology. 
W.  W.  Spe.akman  and  F.  O.  N.acle — 2.    Eye  chnic. 
W.  G.  Schmidt — 2.    Hydrogen-ion  concentration. 
J.  S.  Hepburn — 3:30.    Blood  chemistry. 

Wednesday,  October  26 
G.  \.  V.AN  Lennep — 9.    General  surgery. 
J.  E.  James,  Jr. — g.    Prenatal  care. 
G.  J.  P.ALEN  and  J.  V.  F.  Clay — 2.    Ear  cUnic. 
J.  D.  Ellioit — 2.    .Surgical  pathology. 
S.  W.  Sappingtox — 3:30.   Basal  metabolism. 

Thursday.  October  27 
H.  P.  Leopold — g.    General  surgery. 
D.  B.  J.\MES — 9.    Gynecology. 

Friday,  October  28 
L.  T.  .Ashcr.aft — 9.    Urology. 
W.  C.  Mercer — 9.    Obstetrics. 
F.  W.  Smith — 2.    Bronchoscopy  and  tracheoscopy. 
Osc.\R  Seeley — 2.    CEsophagoscopy. 


WOMEN'S   MEDICAL   COLLEGE 
Tuesday,  October  25 
I'^   G.  Alexander — 11.    General  surgery. 
Marg.aret  F.  Butler — 2.   Rhinology  and  laryngology. 

Wednesday,  October  26 
Ella  B.  Everitt — 9.    Gynecology. 
Mary  Buch.inan — 3.   Ophthalmology. 

Thursday,  October  21 
Ella  B.  Everitt — 9.   Gynecology. 

Friday.  October  28 
Harry  C.  Deaver — 11.    General  surgery. 

ST.   LUKE'S   HOSPITAL 
Tuesday,  October  2$ 
Desiderio  Roman — 9.    General  surgery. 

0.  F.  Barthmaier  and  J.  W.  Post — 2.    Group  study  of 

the  thyroid:  laboratory,  roentgenology,  surgery. 

Friday,  October  28 
Deslderio  Roman — 9.    General  surgery. 

1.  G.  Shallcross — II.    Eye  clinic. 

J.  W.  Post — 2.  Roentgenological  study  of  chronic 
arthritis  as  a  basis  lor  differential  diagnosis  and 
etiologj'. 

CHILDREN'S   HOMEOP.\THIC   HOSPITAL 
Tuesday,  October  25 
H.  P.  Leopold — 11.    General  surgery. 

Wednesday,  October  26 
Bayard  Knerr — 11.    Nose  and  throat. 
F.  W.  Smith,  Oscar  Seeley,  and  O.  F.  Bapthmaier — 2. 
Pathological  studies. 

Thursday,  October  27 
John  .\.  Brooke — i.    Orthopedics. 


SURGERY,   GYNECOLOGY  AND   OBSTETRICS 


STATE   CLINICAL  MEETINGS   HELD    IN   JUNE 


NORTH  DAKOTA— BISMARCK 

Friday,  June  24 

Clinics 

At  the  Bismarck  and  St.  Alexius  Hospitals,  8  a.m.  to  12  m. 

Hospital  Conference,  2  p.m.. 

Eric  P.  Quain,  M.D.,  Chairman,  North  Dakota  Section, 
presiding. 

Summarj-  of  Work  in  Hospital  Standardization  by  the 
.\merican  College  of  Surgeons — Franklin  H.  Mar- 
tin, M.D.,  Secretary -General,  American  College  of 
Surgeons. 

The  Soul  of  Hospital  Standardization — Reverend  C.  B. 
Moulinier,  S.J.,  President,  Catholic  Hospital  Associa- 
tion. 

The  Surveyor's  Work  in  the  Standardization  of  Hospitals — 
Thaddeus  E.  Allen  of  the  American  College  of 
Surgeons. 

Experience  with  the  Standardization  Program  of  the 
.\merican  College  of  Surgeons,  from  the  Surgeon's 
StandjMint — J.  O.  Arnson,  M.D.,  Bismarck. 

E.xperience  with  the  Standardization  Program  of  the 
American  College  of  Surgeons,  from  the  Hospital 
Superintendent's  Standpoint — A.  O.  Fonkalsrud, 
Ph.  D.,  Superintendent,  St.  Luke's  Hospital,  Fargo. 

Discussion — Opened  by  R.  D.  Campbell,  M.D.,  Grand 
Forks;  continued  by  A.  J.  McCanncl,  M.D.,  Minot. 

General  Discussion. 

Public  Meeting,  S  p.m. 
Eric  P.  Quain,  M.D.,  Chairman,  North  Dakota  Section, 

presiding. 
Address  of  Welcome — Judge  .'\.  M.  Christianson,  North 

Dakota  Supreme  Court. 
The  .\mcrican  College  of  Surgeons — Franklin  H.  Martin, 

M.D.,     Secretary-General,     American     College     of 

Surgeons. 
The  Woman  of  Slender,  Frail  Physique.    How  May  We 

Solve  This   Problem?— Richard   R.   Smith,   M.   D., 

Grand  Rapids,  Mich. 
Cancer  of  the  Breast:   Its  Early  Recognition  and  Treat- 
ment— Jabez  N.  Jackson,  M.D.,  Kansas  City,  Mo. 
The  Surgeon  and  the  Public — A.  T.  Mann,  M.D.,  .Associate 

Professor  of  Surgery,  University  of  Minnesota  Medical 

School,  Minneapolis,  Minn. 
The    Community's    Interest     in     Hospitals  —  Reverend 

C.  B.  Moulinier,  S.  J.,  President,  Catholic  Hospital 

.Association. 

S..\TURDAY,  June  25 
Clinics 
At  the  Bismarck  and  St.  Alexius  Hospitals,  <S  a.m.  to  1 2  m. 

Scientific  Session,  2  p.m. 
Eric  P.  Quain,  M.D.,  Chairman,  North  Dakota  Section, 

presiding. 
The  Care  of  the  Surgical  Case  Before  It  is  .Attended  by 

the  Surgeon — J.  W.  Bowen,  M.D.,  Dickinson. 
Hernia:  Methods  for  DitTicult  Cases — .\.  T.  Mann,  M.D., 

Minneapolis,  Minn. 
Direct  Laryngoscop\',  Bronchoscopy,  and  (Esophagoscopy, 

with  Report  of  Cases — Archibald  D.  McCannel,  M.D., 

Minot. 


Cystocele  and  Urethrocele  and  Their  Surgical  Treatment — 
Richard  R.  Smith,  M.D.,  Grand  Rapids,  Mich. 

Chronic  Cholecystitis — R.  E.  Weible,  M.D.,  Fargo. 

The  Comparative  .Anatomy  of  the  Fundus  Oculi — J.  H. 
Rindlaub,  M.D.,   Fargo. 

Technique  of  the  Proper  Operation  for  Cancer  of  the 
Breast — Jabez  X.  Jackson,  M.D.,  Kansas  City,  Mo. 

SOUTH  DAKOT— ABERDEEN 
Monday,  Jitne  27 
Clinics 
.At  the  Lincoln  and  St.  Luke's  Hospitals,  8  a.m.  to  12  m. 

Hospital  Cmferencc,  2  p.m. 

Robert  D.  .Alway,  M.D.,  Chairman,  South  Dakota  Section, 
presiding. 

Summar>'  of  W'ork  in  Hospital  Standardization  by  the 
.American  College  of  Surgeons — Franklin  H.  Martin, 
M.D.,  Secretarj'-General,  American  College  of 
Surgeons. 

The  Soul  of  Hospital  Standardization — Reverend  C.  B. 
Moulinier,  S.J.,  President,  Catholic  Hospital  Associa- 
tion. 

The  Sur\'eyor"s  Work  in  the  Standardization  of  Hospitals — 
Thaddeus  E.  .Allen  of  the  American  College  of 
Surgeons. 

ICxpcrience  with  the  Standardization  Program  of  the 
.American  College  of  Surgeons,  from  the  Surgeon's 
Standpoint — Gilbert  Geoffrey  Cottam,  M.D.,  Sioux 
Falls. 

Discussion — Opened  by  Frederick  A.  Spailord,  M.D., 
Flandreau. 

General  Discussion. 

Public  Meeting,  S  p.m. 

The  American  College  of  Surgeons — Franklin  H.  Martin, 
M.D.,  Secretary-General,  .American  College  of 
Surgeons. 

The  W'oman  of  Slender,  Frail  Physique.  How  May  We 
Solve  This  Problem? — Richard  R.  Smith,  Sl.D., 
Grand  Rapids,  Mich. 

Cancer  of  the  Breast;  Its  Early  Recognition  and  Treat- 
ment— Jabez  X.  Jackson,  M.D.,  Kansas  City,  Mo. 

The  Surgeon  and  the  Public — .A.  T.  Mann.  M.D..  .Associ- 
ate Professor  of  Surgery,  University  of  Minnesota 
Medical  School,  Minneapolis,  Minn. 

The  Community's  Interest  in  Hospitals — Reverend  C.  B. 
MouUnier,  S.J.,  President,  Catholic  Hospital  .Associa- 
tion. 

TuESD.vY,  June  28 
Clinics 

.At  the  Lincoln  and  St.  Luke's  Hospitals,  8  a.m.  to  12  m. 

Scientific  .Session,  2  p.m. 
The  Reparative  Surgerj-  of  Post-Traumatic  Bone  Defects — 

Gilbert  Geoffrey  Cottam,  M.D.,  Sioux  Falls. 
Hernia:  Methods  for  Difficult  Cases — .A.  T.  Mann,  M.D., 

Minneapolis,  Minn. 
Cystocele  and  Urethrocele  and  Their  Surgical  Treatment — 

Richard  R.  Smith.  M.D..  Grand  Rapids,  Mich. 
Osteomyelitis- F.  W.  Minly,  M.D.,  Rapid  City. 
Technique  of  the   Proper  Operation  for  Cancer  of  the 

Breast — Jabez  \.  Jackson,  M.  D.,  Kansas  City,  Mo. 
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MOBILIZATION  OF  THE  ELBOW  BY  FREE  FASCIA  TRANSPLANTATION 
WITH  REPORT  OF  THIRTY-ONE  CASES' 

By  W.  RUSSELL  MacAUSLAND,  M.D.,  Boston 

Surgeon-in-Chief,  Orthopedic  Department,  Carney  Hospital 


IN  a  previous  paper  (38),  read  before  the 
Orthopedic  Section  of  the  American 
Medical  Association  on  June  23,  1914,  I 
reported  4  cases  in  which  I  had  gained  mobility 
in  ankylosed  elbow-joints  by  means  of  arthro- 
plasty. In  2  of  these,  I  used  the  Murphy  meth- 
od interposing  pedunculated  flaps  of  fat  and 
fascia;  in  2,  free  flaps  of  fascia  lata.  At  the 
same  time,  I  gave  a  resume  of  the  literature  on 
previous  attempts  at  mobilization  in  this 
joint.  I  should  now  hke  to  consider  briefly  the 
contributions  which  have  been  made  to  date 
to  the  literature  on  this  subject  and  also  to 
report  my  arthroplasties  in  full. 

Ankylosis  of  the  elbow  results  either  from  an 
infectious  process  or  from  traumatism.  The 
latter  is  usually  a  fracture  dislocation  with 
wide  separation.  The  large  amount  of  callus 
which  forms  as  a  result  of  this  injury  at  first 
interferes  mechanically  with  motion;  later, 
an  ankylosis  results,  usually  fibrous  in 
character. 

The  infectious  process  may  be  either  acute 
or  chronic.  In  the  former  case,  the  causative 
agent  is  usually  the  streptococcus,  the 
pneumococcus,  or  the  gonococcus.  The  onset 
is  sudden  and  the  course  severe,  ending 
usually  in  a  bony  ankylosis. 

We  may,  on  the  other  hand,  have  a  slow, 
insidious,  polyarthritic  process.  The  focus  of 
infection  is  situated  elsewhere,  and  the  joint 
condition  is   caused   by   the   haematogenous 

'Read  before  the  Southern  Medic 


deposits  in  the  joint,  either  of  attenuated 
bacteria  or  of  toxins.  The  primary  focus  is 
often  diflicult  to  locate.  The  ankylosis  results 
from  adhesions  both  within  and  without  the 
joint  and  is,  at  least  at  first,  fibrous. 

In  the  problem  of  treatment  of  any  anky- 
losis, the  location  of  the  joint  has  to  be  con- 
sidered. In  the  elbow,  conditions  are  different 
from  those  in  any  other  of  the  large  joints.  In 
the  lower  extremity,  stability  is  far  more 
important  than  motion.  Here,  particularly 
at  the  knee,  a  firm,  painless  joint  in  good 
position  is  far  more  useful  than  a  wabbly  one 
continually  subject  to  strains  and  wrenches. 
In  a  shoulder  ankylosed  in  an  abducted 
position,  a  useful  degree  of  motion  may  be 
had  by  the  resulting  hypermobihty  of  the 
scapula.  A  stiff  wrist  in  a  good  position,  i.e., 
hyperextension,  is  serviceable;  moreover,  as 
structures  here  are  complicated,  the  joint  does 
not  lend  itself  readily  to  arthroplasty.  In  the 
elbow,  on  the  other  hand,  no  position  of 
ankylosis  is  favorable  to  function  and  any 
position  is  ungainly. 

Many  methods  have  been  tried  to  gain 
mobility  in  the  elbow.  Various  nonabsorbable 
materials  have  been  used.  Gluck  and  others 
inserted  ivory  pegs;  Pupovac,  magnesium 
sheets,  and  other  metals.  Besides  these, 
wood,  celluloid,  gutta  percha,  and  temporary 
packings  of  gauze  have  been  used.  Taylor  (67) 
advocated  a  mixture  of  yellow  wax  and  lanoHn. 

l1  Association,  November  is,  igio. 


223 


224 


SURGERY,    GYNECOLOGY   AND   OBSTETRICS 


Widely  varying  organic  substances  have 
been  tried.  Rechet  (57)  covered  the  ends  of  the 
resected  bones  with  periosteal  flaps  in  various 
joints.  Hofmann  (32),  in  1906,  reported  a  case 
in  which  he  transplanted  periosteal  flaps  from 
the  tibia  to  the  resected  end  of  the  bones  of 
the  elbow.  He  obtained  full  extension  and 
flexion  to  80  degrees. 

Weglowski  (74)  reported  a  case  in  which  he  used 
successfully  cartilage  transplanted  from  the  rib  in  an 
ankylosed  elbow. 

Von  Frisch  (23)  used  periosteal  grafts  from  the 
tibia  in  an  elbow  ankylosed  from  gonorrhoea! 
arthritis.  Only  25  degrees  motion  was  obtained. 
The  author  attributed  the  result  to  lack  of  after- 
treatment. 

Herzberg  (30)  reported  4  cases  in  which  trans- 
plantation of  joints  was  done  after  resection. 
Ankylosis  was  the  result  of  trauma.  Three  of  the 
cases  were  children. 

Greiflfenhagen  (26)  reported  3  cases  in  which 
periosteum  was  used  in  elbow-joints. 

Maudair  (39)  used  cartilage  from  the  astragalus  to 
cover  the  rough  ends.  X-ray  later  showed  these 
fused  to  the  bone. 

More  recently,  cartilage  grafts  were  used  by 
Delangeniere  (16)  after  a  resection  had  been  done. 
The  operation  showed  no  advantage  over  an  ex- 
cision, as  some  instability  of  the  joint  followed. 
These  methods  have  now  been  abandoned. 

Excision  has  a  few  advocates  but,  except  for 
this,  arthroplasty  has  succeeded  all  other 
methods.  The  first  case  reported  is  that  of 
Verneriel  (72)  in  i860.  He  gained  motion 
by  the  use  of  a  flap  of  muscle  and  fascia, 
interposed  after  resection  of  an  ankylosed 
jaw.  Helfereich's  (28)  report,  however,  in 
1893  brought  the  matter  to  more  general 
attention.  He  also  used  a  muscle  flap  for 
interposition. 

Albarran  (i)  reported  a  case  in  which  ankylosis 
had  followed  operative  reposition.  A  partial  re- 
section was  then  done  by  which  a  good  immediate 
result  was  obtained  but  later  ankylosis  again  oc- 
curred. A  third  operation  was  undertaken  which 
consisted  of  a  resection  of  the  olecranon  and  inter- 
position of  a  muscle  fascia  flap  of  the  triceps,  .\fter 
two  years,  there  was  a  range  of  motion  from  65  to  1 1 5 
degrees.  Extension  was  possible  without  the  aid  of 
gravity.  Pronation  and  supination  were  normal. 
There  was  no  lateral  motion. 

Nfilaton  (45),  in  a  aise  of  ankylosis  follow-ing  a 
neisserian  infection,  resected  an  elbow  and  interposed 
a  flap  of  the  brachialis  anticus.  Two  years  after  the 
operation,  flexion  and  extension  were  normal,  but 
pronation  and  supination  were  much  decreased. 
Active  extension  required   the  weight  of  gravity. 


In  1903,  Quenu  (56,  b)  reported  an  arthroplasty  of 
the  elbow  for  an  ankylosis  following  a  severe  trauma 
of  the  arm,  consisting  of  a  fracture  of  both  bones  of 
the  forearm  and  destruction  of  the  soft  parts.  After 
resection,  he  interposed  a  tendon  fascia  flap.  There 
resulted  flexion  to  a  right  angle  and  good  but  incom- 
plete extension.  There  was  good  pronation  but 
difficulty  in  maintaining  an  intermediate  position. 
The  patient  died  a  few  months  after  the  operation  of 
pulmonary  tuberculosis. 

Delbet  (17)  also  reported  mobilizing  an  elbow  in  a 
girl  of  six,  which  had  become  ankylosed  in  infancy, 
resulting  in  complete  atrophy  of  the  arm.  At  his 
first  operation,  he  resected  the  joint  without  breaking 
up  the  ankylosis.  Two  months  later  after  re- 
ankylosis,  he  intervened  again,  removing  the  bony 
spicules  that  had  formed,  0.5  centimeter  thick, 
from  the  humerus,  the  radius,  and  the  ulna,  and 
interposing  some  fibers  of  the  flexor  carpi  ulnaris. 
Chloroform  mobilization  was  necessary  a  month 
later  but  the  final  result  was  good,  with  flexion  to  a 
right  angle  and  extension  nearly  complete. 

Berger  (7),  in  the  same  year,  mobilized  a  fibrous 
ankylosis  by  remodeling  the  bony  parts  and  insert- 
ing a  flap  of  the  anconeus  which  he  sutured  to  the 
brachialis  anticus.  He  had  not  at  the  time  of  his 
report  obtained  active  motion. 

Schanz  (62),  in  1904,  reported  a  mobilization  of  a 
bony  ankylosis  following  rheumatism.  After  chisel- 
ing through  the  joint,  he  enlarged  the  sigmoid  fossa, 
removed  a  piece  of  the  trochlea,  and  interposed  a 
flap  of  fat  from  the  under  side  of  the  forearm.  Three 
months  after  the  operation,  the  arm  could  be  used 
for  ordinary  purposes. 

Murphy  (43, a)  first  used  his  fascia  method  October, 
1901,  on  a  knee-joint.  A  large  layer  of  fascia  lata 
with  a  thin  layer  of  muscle  tissue  attached  was 
dissected  from  the  outer  surface  of  the  vastus 
externus,  with  its  base  below-  and  anterior.  A  small 
flap  of  fascia  covering  the  vastus  internus  was  dis- 
sected free  and  placed  between  the  patella  and  the 
femur.  He  first  mobilized  the  elbow  by  this  method 
in  1904  in  a  case  of  ankylosing  arthritis.  .\  pyriform 
flap  of  deep  fascia  was  dissected  from  the  posterior 
surface  of  the  triceps.  The  flap  was  4,'2  inches  long 
by  2  inches  wide  at  its  upper  end  and  received  its 
biood  supply  from  a  broad  pedicle  which  remained 
attached  to  the  muscle  and  fascia  just  below  the  level 
of  the  olecranon.  .■Kfter  the  bony  parts  had  been 
remodeled,  the  fascia  was  drawn  down  and  turned  in- 
to the  joint  around  the  inner  margin  of  the  olecranon. 
The  proximal  portion  of  the  flap  covered  the 
trochlea,  lined  the  olecranon  depression  and  the 
lesser  sigmoid  cavity,  while  the  distal  portion 
covered  the  external  condyle.  Subsequent  events 
showed  that  the  flap  was  not  carried  sufficiently  high 
on  the  anterior  surface  of  the  humerus  to  permit 
adequate  flexion  of  the  joint.  I'ive  months  later,  the 
patient  could  pass  his  hand  through  an  arc  of  5 
inches.  Pronation  and  supination  were  about  one- 
half  normal.  His  second  case  was  reported  2  months 
after  operation.   The  hand  could  be  moved  actively 
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Fig.  5 


Fig.  I.   Line  of  incision. 
Fig.  2.    Dissecting  out  ulnar  nerve. 
Fig.  3.     Cutting  through  the  muscle  and  fascia  down 
)  the  joint. 


Fig.  6. 


Fig.  4.  Sawing  through  olecranon  and  end  of  humerus. 
Fig.  5.  Splitting  off  tip  of  olecranon  with  chisel. 
Fig.  6.  Cutting  out  with  rongeur  forceps  bit  of  olecranon 
tip  left  in  humerus. 


through  an  arc  of  3  inches  and  the  elbow  forcibly 
flexed  to  an  acute  angle  and  e.xtended  to  160  de- 
grees. Pronation  and  supination  were  approaching 
normal. 

Hoffa  (31),  in  1906,  reported  a  series  of  arthro- 
plasties, seven  of  which  were  on  the  elbow.   In  one,  a 


magnesium  plate  was  used.  This  operation  was  un- 
successful owing  to  the  formation  of  gas  in  the  joint 
causing  a  fistula  which  closed  only  after  the  rest  of 
the  plate  had  been  removed  from  the  joint.  The 
other  operations  in  which  fat,  fat  and  fascia,  or  fascial 
flaps  were  used,  were  all  successful.    In  2  of  these 
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I-'if,'.  10.  Fig. 

I'"ii;.    7.    Scooping  out  ulna  and  radius    with  lurcUc. 
Fig.   8.   Cutting  fascia  lata  from  thigh. 
■Fig.    9.    Sewing  the  flap  of  fascia  lata  lo  the  l1I)ou- 
jolnt  anteriorly. 

cases,  the  ankylosis  followed  scarlatina;  in  the  others, 
gonorrheeal  infection. 

In  ic)05,  Quenu  (56, c)  reported  a  third  case  in 
which  there  was  great  atrophy  of  the  muscles.  He 
used  for  a  flap  the  inner  part  of  the  triceps  sutureii  to 


n.  Fig.  i.>. 

I"ig.   10.  Fascia  sewed  over  humerus;  lied  with  chromic 
catgut  suture. 

Fig.  1 1 .  Kangaroo  suture  throug  hulna  and  olecranon  tip. 

F"ig.    \2.   Stay  sutures. 

the  anterior  ligament.  Passive  movements  were 
begun  in  10  days  and  later  electrical  treatment  used 
but,  as  active  motion  was  incomplete  at  the  end  of 
J  months,  he  made  a  second  inter\'ention  to  recover 
a  part  of  the  tendon  of  the  triceps,  a  large  portion  of 
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Fig.    13.     Case    2.     M.    R. 
ankylosis  before  arthroplasty. 


Roentgenogram   showing 


which  had  been  sacrificed.  He  cut  the  portion  inter 
posed  close  to  the  bone.  He  could  then  ascertain 
that  there  was  no  adherence  between  the  superior 
surface  of  the  interposed  segment  and  the  inferior  cut 
surface  of  the  humerus.  The  same  condition  ob- 
tained on  the  inferior  surface.  The  tendinous  seg- 
ment had  left  a  distinct  cavity.  The  tendon  of  the 
triceps  was  sectioned  and  re-inserted  on  a  little 
fibrous  flap  previously  dissected  on  the  forearm.  The 
patient  gained  not  quite  complete  extension  and 
flexion  to  a  right  angle. 

Dupuy  (20),  in  1905,  reported  5  arthroplasties. 
Three  of  these  were  done  by  Jcannel,  one  by 
Kirmisson,  and  one  by  Launay.  Jeanncl  used  flaps 
of  the  brachialis  anticus;  Kirmisson,  of  the  biceps; 
and  Launay,  a  flap  from  the  anterior  ligament  and  the 
brachialis  anticus.  In  all,  good  results  were  obtained. 
In  two  of  Jeannel's  cases,  normal  movements  were 
obtained;  in  the  other,  the  degree  of  motion  was  less 
but  satisfactory  function  was  gained.  In  Kirmisson's 
case,  all  the  movements  were  present  and  the  function 
good  5  months  after  the  operation.  Launay  obtained 
passive  motion  from  80  to  155  degrees  with  free 
pronation  and  supination  5  months  after  the 
operation. 

Huguier  (3S,a),  in  1905,  reported  2  cases  operated 
on  by  Nelaton,  with  the  interposition  of  a  muscle 
flap.  In  one  case,  he  gained  good  motion.  In  the 
second,  re-ankylosis  occurred.  Huguier  reported  a 
third   case  by  Ombredanne,  by   the  same  method. 

Scudder  (63)  reported  in  1906,  1907,  and  iqoS, 
several  cases  in  which  he  used  Murphy's  method 
successfully. 

Pereira  (50),  in  1906,  in  an  unreduced  subluxa- 
tion resected  the  ends  of  the  bones  and  interposed  a 
flap  of  triceps  muscle  with  almost  perfect  functional 
result. 

Bazy  (6),  in  1907,  mobilized  an  elbow  using  a  flap 
from  the  brachialis  anticus.  Nine  months  later,  the 
function  of  the  arm  was  almost  perfect. 

The  same  year,  Stein  (64)  reported  3  cases  from 
Bier's  clinic  in  which  triceps  flaps  were  used.  .'Ml 
were  successful. 


Fig.  14.  Case  2.  M.  R.  End-result,  a.  Voluntary 
tlcxion;  b,  voluntary  extension;  c,  range  of  motion. 

In  1909,  Huguier  (35,b)  reported  an  ankylosis 
which  he  mobilized,  using  a  flap  of  brachialis  anticus. 
Sixteen  months  later,  the  patient  could  touch  his 
shoulder  with  his  hand  and  extend  his  forearm  to  1 50 
degrees. 

Cifuentes  (11)  reported  in  the  same  year  a  similar 
arthroplasty  in  which  he  obtained  a  month  after  the 
operation  a  good  functional  result  with  normal 
movements. 

In  1910,  Reiner  (58)  reported  a  series  of  twenty- 
eight  arthroplasties,  twenty-five  of  which  were  given 
infull  with  the  after-results.  Two  others,  recentcases, 
were  reported  with  good  immediate  results.  In  three 
others,  the  histories  were  unknown.  Of  the  others, 
nineteen  gave  useful  arms,  although  one  was  a  flail 
joint  which  lacked  power  but  could  be  controlled  by 
the  muscles.  The  poor  results  were  due  in  one  case,  a 
fracture  luxation,  to  extreme  atrophy  of  the  muscles, 
and  in  a  tubercular  case,  to  extensive  resection  of 
the  diseased  tissue  necessary,  resulting  in  a  useless 
flail  joint.  Re-ankylosis  occurred  in  two  cases.  In 
one,  it  was  due  to  operation  too  soon  after  trauma,  a 
fracture  luxation,  and  lack  of  after-treatment.  In 
the  other  case,  the  author  attributes  the  result  to  the 
disease,  myostitis  ossificans. 

Thorn  (68)  reported  in  1910  a  case  of  ankylosed 
elbow  operated  on  by  Rittcr.  He  used  freely  trans- 
planted fascia  lata  as  an  insert  after  the  parts  had 
been  made  freely  movable.    On  discharge,  there  was 
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Fig.     15.     Case   3.     R.   T.     Roentgenogram   showing 
position  of  ankylosis  before  arthroplasty. 


I'ig.    17.     Case   14.     W.   D.     Knd-resuU.     u,  Voluntary 
Action;  4,  voluntary  extension;  c,  range  of  motion. 


Fig.  16.     Casc3.R.  T.    End-result.     At  left,  voluntary 
e.xion;  at  right,  voluntary  extension. 

65  degrees  fle-xion  and  100  degrees  e.xtension. 
Pronation  and  supination  which  were  very  slight 
before  the  operation  were  unchanged. 

Wille  (76),  in  1911,  interposed  supinator  longus 
fascia  with  good  result,  gaining  95  degrees  motion. 

Whitman  (75)  reported  two  cases  of  arthroplasty 
of  the  elbow  in  which  he  used  Murphy's  method. 

In  iqi2,  Edmunds  (21)  reported  an  elbow  anky- 
losis following  fracture  in  which  this  method  was 
likewise  used.  .At  the  time  of  the  report,  active 
motion  was  not  possible  on  account  of  the  great 
atrophy  of  the  muscles. 

Denk  (19)  reported  two  of  von  Eisenberg's  cases  in 
which  elbow-joints  were  mobilized  with  free  fascia 
transplants  with  good  functional  results. 

Neff  (44)  reported  a  case  in  which  he  interposed  a 
pedunculated  triceps  aponeurosis  t1ap  between  the 
humerus  and  ulna  and  the  radius  and  ulna.  Seven 
months  after  the  operation,  there  was  active  painless 
motion  of  iSo  degrees  to  30  degrees  and  only  slight 
lateral  mobility.  The  joints  of  the  wrist  and  hand, 
which  were  previously  partially  ankylosed.  regained 
from  a  third  to  a  half  their  normal  range  of  mobility 
with  the  return  of  function  to  the  elbow. 

Delbert  (18),  in  191 2,  reported  having  done  nine 
resectionsof  the  elbow  with  articular  grafts.  Most  of 
these  were  too  recent  to  determine  the  results,  but  he 
reported  in  detail  two  cases  which  were  of  a  year's 
duration  and  appeared  permanent.  In  one  of  these 
he  used  cartilage  from  an  ankle-joint,  in  the  other 
cartilage  from  an  elbow.  Both  gave  good  functional 
results. 

Charput  (10, a)  reported  three  cases  in  which  he 
resected  a  flap  of  fat  the  size  of  the  palm  from  the 
thigh  and  encapsulated  the  lower  end  of  the  humerus 
with  it,  suturing  it  to  the  neighboring  muscles  by 
anteroposterior  and  lateral  sutures. 

Conrad  (12),  in  1912,  published  a  dissertation  on 
the  use  of  muscle  flaps  as  interposing  material.  We 
have  been  unable  to  obtain  a  copy  of  this  thesis. 

Pomponi  (53)  advocates  the  use  of  a  pedunculated 
fascial  flap  by  the  method  of  Durante.  He  cites  one 
case  in  which  he  gained  complete  pronation  and 
supination,  nearly  normal  e.xtension  and  flexion  to 
60  degrees. 

Murphy  (43,b)  reported  among  a  series  of  arthro- 
plasties done  by  him  twelve  on  the  elbow  by  his  pe- 
dunculated fat  fascia  flaps. 

Maudaire  (30)  mobilized  an  elbow,  using  cartilage 
from  the  astragalus  to  cover  the  defects.  One 
fragment  was  put  on  the  lower  end  of  the  humerus. 
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another  between  the  radius  and  ulna.  A  roentgen- 
ogram later  showed  these  grafts  fused  to  the  bone. 

Osgood  (47)  reported  si.xteen  attempts  at  mobiliza- 
tion by  various  methods  in  the  different  joints.  He 
advises  against  arthroplasty  in  the  hands  of  un- 
trained operators. 

Putti  (55),  in  1913,  reported  his  arthroplasties 
to  date.  These  included  twelve  elbow  cases  in  which 
he  used  Kocher's  incision  and  a  free  flap  of  fascia 
lata.  He  obtained  stabile  joints  with  a  useful  degree 
of  motion.  His  histological  research  is  referred  to 
elsewhere. 

Roepke  (59)  reported  ten  cases  of  ankylosis  of  the 
elbow  in  which  he  did  arthroplasties  using  free  fat 
flaps  to  interpose  between  the  joints.  He  advised 
against  beginning  passive  motion  too  soon.  One  of 
these  cases  was  one  of  arthritis  deformans  shown  in 
iQii  before  the  Medical  Society  of  Jena.  In  others, 
the  ankylosis  had  resulted  from  trauma,  neisserian 
infection,  and  tuberculosis. 

Exner  {22)  reported  a  case  fourteen  months  after 
an  arthroplasty  in  which  a  free  flap  of  fascia  lata  was 
interposed.  The  arm  was  somewhat  unstable  but 
gave  good  function.  The  patient  could  lift  heavy 
weights.  At  the  same  time  Pupovac  reported  a 
second  case  by  the  same  method. 

Darling  (13)  reported  an  arthroplasty  with  the  use 
of  a  pedunculated  flap  done  in  the  presence  of  active 
infection.    The  immediate  result  was  good. 

Harris  (27)  discusses  the  contra-indications  to 
arthroplasty.  He  reports  two  elbow  cases  by  the 
Murphy  method.  In  one  he  gained  75  degrees 
motion.    In  the  other,  there  was  60  degrees  motion. 

Turner  (71)  reported  an  arthroplasty  of  the  elbow 
for  an  ankylosis  following  a  severe  osteomyelitis. 
There  had  been  a  musculospiral  paralysis  from  which 
the  patient  made  a  perfect  recovery.  The  elbow  had 
entirely  healed  but,  at  the  time  of  operation,  a  small 
area  of  latent  infection  was  found.  Turner  used  a 
posterior  skin  incision  and  inserted  a  flap  of  fascia 
lata.  The  elbow  was  put  up  in  e.xtension.  The  ne.xt 
day,  there  was  a  recurrence  of  the  paralysis  with 
signs  of  local  infection.    Later,  fearing  re-ankylosis. 


Fig.  18.  Case  5.  E.  M.  Alinve,  .-Vnteroposterior 
roentgenogram  after  arthroplasty;  below,  lateral  roent- 
genogram after  arthroplasty. 


he  manipulated  the  elbow  under  ether  into  extreme 
flexion.  Six  months  later,  the  boy  had  motion  from 
50  to  120  degrees  and  a  useful  arm,  though  the 
muscles  were  still  atrophied. 

The  same  year  Murphy  (43, c)  reported  an  arthro- 
plasty by  his  usual  method.  The  patient  left  the 
hospital  in  5  weeks  with  free  motion  within  an  arc  of 
about  45  degrees. 

Vulpius  (73)  believes  that  the  elbow  and  hip  offer 
the    best    chances    for    arthroplasty.     He    prefers 


a  h  c 

I'ig.  ig.  Cases.  E.  M.  End-result,  a,  \'ohintary  flexion;  i,  voluntary  extension;  c,  range  of  motion  (not  full  rang 
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Fig.  20.  Case  7.  E.  S.  Roentgenogram  showing  position 
of  ankylosis  before  arthroplasty. 

pedunculated  flaps  but  also  uses  free  flaps  of  fat  or 
fascia  and  fat  or  Baer's  membrane. 

In  1914,  Payr's  (49)  oldest  case  was  about  4  years. 
He  emphasizes  the  importance  of  removing  the 
capsule  or  at  least  the  synovialis  as  well  as  the 
fibrous  cartilage.  Payr  has  never  met  with  a  second- 
ary dislocation  noraloosc  joint  except  in  some  of  his 
first  knee  cases.  The  initial  gain  in  motion  was 
preserved  or  even  increased  with  use.  He  had 
trouble  with  persistent  swelling,  more  especially  in 
cases  where  this  had  existed  before  operation  for  a 
considerable  length  of  time  or  had  been  marked. 
He  believes  convalescence  is  shortened  by  waiting 
until  the  swelling  has  subsided.  If  re-operation  is 
needed,  he  advises  waiting  at  least  6  months.  He 
reports  twenty-two  arthroplasties,  of  which  three 
were  elbows,  one  with  a  good  result  and  two  with 
very  good  results.  He  believes  that  if  the  indications 
are  correct  and  the  technique  and  after-treatment 
good,  a  favorable  result  is  to  be  expected  in  70  to 
80  per  cent. 

Pupovac  (54)  reported  a  case  of  a  girl  of  19  whose 
elbow  had  become  ankylosed  at  130  degrees  as  the 
result  of  a  severe  arthritis.  He  did  an  arthroplasty 
using  a  posterior  incision  and  a  free  fascial  flap, 
gaining  motion  from  105  to  140  degrees.  Five 
months  later,  he  re-opened  the  joint  and  removed 
some  exuberant  bone  that  united  the  humerus  with 
the  ulna,  gaining  70  to  130  degrees  motion. 

Owen  (48)  believes  that  the  hip  and  shoulder  olTer 
the  best  fields  for  arthroplasty.  The  poorest 
prognosis  is  in  the  elbow  and  knee  but  if  the  former 
is  ankylosed  in  extension,  operation  is  advisable,  as  it 
will   at   least   get    the   elbow   into   better  position. 

Davis  (14)  thinks  that  we  should  be  conservative 
about  opening  a  joint  ankylosed  by  tuberculosis. 
He  finds  the  elbow  one  of  the  most  satisfactory 
joints  for  an  arthroplasty  as  well  as  an  excision  but 
the  results  with  the  former  are  more  brilliant.  An 
excision  requires  the  removal  of  one  to  one  and  one- 
half  inches  of  bone  to  insure  movement  but,  with  an 
arthroplasty,  only  suflicient  bone  need  be  removed  to 
interpose  the  flap  and  it  is  almost  certain  to  give  a 
stabile  joint.  He  uses  two  pedunculated  flaps,  one 
from  either  side.  The  joint,  he  believes,  should 
have  drainage. 


Fig.  21.  Case  7.  E.  S.  End-result.  At  left,  voluntary 
flexion;  at  right,  voluntary  extension. 

McCurdy  (40)  advocates  the  pedunculated  flap  in 
preference  to  the  free  flap,  as  he  believes  that  the 
nutrition  is  better  and  that  fascia  will  slough  and 
require  removal.  He  gives  no  experimental  nor 
clinical  evidence  to  bear  out  this  statement.  He 
prefers  the  Baer  membrane,  as  it  is  more  easily 
adjusted  and  there  is.  therefore,  less  blood  clot; 
therefore    less    adhesions    and    better    end-results. 

Murphy  (43.d)  reported  in  1915  a  case  of  ankylosis 
following  fracture.  The  elbow  was  ankylosed  at 
about  150  degrees  with  a  few  degrees  of  motion. 
Seven  weeks  after  operation,  there  was  good  pro- 
nation and  supination  and  perfect  freedom  of  motion. 

.\shhurst  (4)  uses  an  incision  along  the  external 
supracondylar  line  and  the  external  condyle  detached 
from  the  humerus  with  an  osteotome.  A  pedunculated 
flap  is  inserted  and  the  external  condyle  replaced 
by  means  of  a  Lambotte  self-boring  screw.  He 
reports  five  cases.  In  these  cases,  there  were  three 
good  end-results.  One  case  had  a  flail  joint  with  very 
slight  power  of  extension.  The  fifth  case  had  a  limit- 
ed motion  but  the  patient  refused  forcible  manipula- 
tion. 

Gilbert  (24)  cites  a  case  of  dislocation  of  the  elbow 
which  existed  3  months.  Good  use  of  the  joint  was 
obtained  after  a  Murphy  arthroplasty. 

Tubby  (70)  gives  a  careful  consideration  of  the 
indications  for  arthroplasty.  He  believes  that  the 
best  time  for  the  operation  is  in  early  adult  life, 
between  18  and  30  years.  The  mental  state  of  the 
patient  must  be  considered,  as  co-operation  is 
essential;  the  occupation  of  the  patient  must  be  con- 
sidered; the  causative  factor  must  be  considered. 
The  condition  of  the  soft  parts  is  important.  A 
thin,  scanty,  and  scarred  skin  will  not  be  sufficiently 
nourished  to  stand  the  trauma.  From  the  X-ray 
examination,  an  approximate  opinion  as  to  the  con- 
dition of  the  joint  is  gained.  He  prefers  a  muscle 
flap  for  interposition  but  has  also  used  fat  and 
fascia  and  Baer's  membrane.  He  does  not  begin 
passive  motion  for  four  weeks  but  thinks  that  active 
motion  should  be  begun  earlier.  He  reports  one 
elbow  case  in  which  he  used  a  muscle  llap.  .\t  the 
time  of  the  arthroplasty,  insuflicient  bone  was 
removed  and  re-ankylosis  took  place.  Eight  months 
later,  he  did  a  secondary  operation  to  remove  the 
mass  of  new  bone.  Following  this,  all  movements 
were  free  but  the  elbow  was  slightly  llail. 
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Fig.  22.     Case 
arthroplasty'. 

Charput  (10, b)  reported  a  case  of  arthroplasty  for 
ankylosis  following  luxation  of  the  elbow.  He  used 
two  lateral  pedunculated  tlaps  and  sewed  the  skin  up 
tight.  The  arm  was  put  up  in  a  sterile  dressing  in 
extension.  The  following  day,  the  arm  was  flexed. 
Mobility  returned  in  2  days.  In  42  days,  extension 
and  flexion  were  complete  and  vigorous.  He  at- 
tributes the  good  result  to  sewing  up  the  wound 
without  drainage  and  the  immediate  mobiliza- 
tion. 

Graff  (25)  describes  a  case  in  which  he  interposed 
a  flap  of  triceps  muscle  with  almost  complete  return 
of  normal  motion. 

A  brief  report  of  an  arthroplasty  with  a  peduncu- 
lated flap  is  given  in  Kennedy's  case  (36).  The  end- 
result  is  not  reported. 

Murphy  (43 ,d)  reported  a  case  showing  perfect 
motion  seven  months  after  arthroplasty  for  ankylosis 
from  a  fracture.  A  second  ankylosis  from  tuberculo- 
sis showed  a  good  end-result. 

Whitman  (75)  exhibited  before  the  New  York 
Surgical  Society  a  case  in  which  an  arthroplasty  had 
been  done  for  a  fibrous  ankylosis  following  tubercu- 
losis. Four  years  before,  an  arthroplasty  had  been 
done  using  a  pedunculated  flap.  At  the  second 
operation,  the  fibrous  ankylosis  was  found  to  have 
become  bony.  Whitman  used  a  flap  of  fascia  lata  at 
this  operation.  Whitman  believes  that  in  an 
ankylosis  following  tuberculosis,  a  free  fascial 
transplant  is  essential  to  success,  as  the  tissues  about 
the  joint  are  atrophied.  His  case  showed  a  perfect 
end-result  with  normal  flexion  and  165  degrees 
extension. 

Brown  (8)  gained  80  to  150  degrees  motion  in  an 
arthroplasty  by  the  Murphy  method.  The  arm  had 
been  ankylosed  in  extension  following  acute  meta- 
static arthritis. 

Rovsing  (60)  reported  before  the  Northern 
Surgical  Society  2  successful  cases  in  which  the 
Murphy  method  was  used.  The  ankylosis  was  the 
result  of  fracture.  In  the  discussion  Bergman  and 
Haglund  expressed  the  opinion  that  mobilization 
of  the  knee  should  not  be  attempted. 

Moszkowicz  (42)  in  his  report  in  1916  on  his 
operations  on  war  injuries  to  joints,  gives  among 


Fig.  23.  Case  8.  W.  D.  Roentgenogram  showing 
ankylosis  before  arthroplasty. 

other  cases  6  elbow  arthroplasties.  In  all  of  these, 
a  useful  degree  of  motion  was  gained. 

Plummer  (52)  reported  two  arthroplasties  in  which 
he  used  pedunculated  fat  and  fascia  flaps.  One  of 
his  cases  became  infected  and  subsequently  a  portion 
of  the  end  of  the  humerus  had  to  be  removed.  The 
resulting  joint  was  somewhat  flail  but  gave  good 
function.  His  second  case  also  had  good  motion  but 
his  facility  for  moving  the  joint  was  not  very  good. 

McKenna  (41)  advocates  a  modification  of  the 
Murphy  method.  He  uses  a  very  long  flap  extending 
well  out  over  the  external  condyle  and  an  external 
flap  for  the  head  of  the  radius.  He  believes  that 
success  is  more  certain  when  the  arthroplasty  is  done 
early,  as  the  atrophic  changes  about  the  joint  are 
less.  For  this  reason,  it  is  important  to  make  a 
correct  diagnosis  of  the  infecting  agent.  The 
gonococcus  lives  a  comparatively  short  time  in  the 
joint  tissues  and  an  arthroplasty  may  be  done  earlier 
in  an  ankylosis  from  this  agent  than  in  one  from 
staphylococcus  or  streptococcus  or  a  chronic  in- 
fection as  tuberciflosis.  In  the  discussion  which 
followed.  Gibbons  reported  an  arthroplasty  of  the 
knee  that  had  come  to  his  notice  in  which  hyper- 
mobility  existed  necessitating  the  permanent  use 
of  a  brace. 

Ryerson  (6 1 )  gives  in  detail  his  operative  technique 
in  arthroplasty  on  the  elbow-joint.  He  uses  a  long 
posterior  incision  avoiding  the  olecranon.  The 
triceps  tendon  is  cut  and  a  thin  shell  of  bone  removed 
from  the  external  condyle,  taking  the  origin  of  the 
extensor  with  it.  Then  a  shell  from  the  internal 
condyle  is  removed.  The  joint  is  dislocated.  After 
it  is  remodeled,  a  flap  of  fascia  lata  is  used  to  inter- 
pose. 

Thomson  (60)  reports  the  end-results  in  an  elbow 
arthroplasty  by  the  Murphy  method.  Ankylosis  was 
the  result  of  sepsis  following  a  fracture.  Seven 
months  later,  elbow  motion  was  good  but  somewhat 
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Fig.  24.    Case<S.    W.  D.    End-result,  a,  Voluntarj- fle.\ion;  6,  volunlarj'  extension; 
c,  range  of  motion. 


restricted.  His  successful  cases  have  all  been 
traumatic.  He  believes  that  neisserian  infection  is  a 
contra-indication  to  arthroplasty,  as  it  stimulates 
bone   formation.     Tuberculosis   is   also   a    contra- 


Fig.  25  (above).  Case  11.  E.  S.  Roentgenogram  show- 
ing ankylosis  before  arthroplasty. 

Fig.  26.  Case  11.  E.  S.  Roentgenogram  showing 
dislocation  after  arthroplasty. 


indication  on  account  of  the  recrudescence  of  the 
disease. 

Ceccarelli  (9)  used  strips  of  fascia  lata  in  an 
arthroplasty  on  a  post-traumatic  ankylosed  elbow. 
The  end-result  was  perfect  fle.xion,  extension  to  165 
degrees,  and  almost  normal  pronation  and  supination. 

Olivieri  (46)  reports  two  arthroplasties  with 
interposition  of  strips  of  brachialis  anticus.  The 
end-results  were  perfect. 

In  191S,  Baer  (5)  reports  in  full  his  arthroplasties 
to  date,  by  the  use  of  chromatized  membrane.  In 
one  hundred  cases,  there  were  three  arthroplasties 
on  the  elbow-joint.  In  one  of  these,  re-ankylosis 
took  place,  one  died,  and  the  third  showed  25  degrees 
motion.  He  believes  that  the  elbow  is  the  least 
favorable  joint  for  arthroplasty  and  that  the  success 
from  the  interposition  of  muscle  or  fascial  flaps  is 
due  to  the  amount  of  bone  removed  rather  than  to 
the  flap  itself  and  that  these  operations  are  in  fact 
excisions.  In  the  discussion  of  this  paper,  Galloway 
and  Freiberg  express  the  opinion  that  an  arthroplasty 
has  no  advantage  over  an  excision.  Davis  states 
that  with  an  arthroplasty  a  more  stabile  joint  is 
obtained. 

.Albee  (2)  uses  a  vertical  incision  directly  over  the 
olecranon.  After  retracting  the  ulnar  nerve  and 
dissecting  the  soft  tissues,  he  saws  through  the 
olecranon  from  within  outward.  .After  remodeling 
the  joint,  he  interposes  a  flap  of  fascia  lata  containing 
as  much  fatty  tissue  as  possible.  The  arm  is  put  up 
in  i)lastcr  at  right  angles.  .-Xfter  10  days,  passive 
motion  is  begun. 


lig.  27.     Case  11.     E.  S.     Eiul  result,     ii,  \olunlary  lle.xion;  /),  voluntary  e.\lension;  <,  range  of  motion. 
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Kg.  28.     Case  12.     M.  I).    Motion  4  months  after  arthroplasty.   0,  Voluntary 
flexion;  b,  voluntary  extension;  c,  range  of  motion. 


Henderson  (20),  in  191S,  tabulated  the  end- 
results  of  the  4,3  arthroplasties  done  at  the  Mayo 
clinic.  Twenty-one  of  these  were  on  the  elbow.  He 
found  the  prognosis  most  favorable  in  the  jaw  and 
next  in  the  elbow.  The  knee  was  the  most  un- 
favorable position.  In  reports  from  other  surgeons 
he    found    a    general    agreement    as    to    prognosis. 

Kerr  (37)  reported  an  arthroplasty  of  the  elbow, 
giving  in  detail  his  method  of  operation.  He  inter- 
posed some  peri-articular  fascia.  The  result  was  a 
useful,  movable  joint  with  no  atrophy  of  the  muscles. 

Hohmann  (34)  reported  5  elbow  arthroplasties  in 
igi8  in  which  he  inserted  part  of  the  triceps  with 
good  immediate  results.  Lange  at  the  same  time 
showed  6  cases  in  which  useful  joints  were  obtained 
and  the  patients  were  enabled  to  resume  their  old 
occupations.    He  used  fat  or  muscle  flaps. 

Murphy's  (43, a)  experiments  on  animals  led  him 
to  conclude  that  fatty  tissue  was  essential  to  the  new 
joint  foundation.  This  fatty  tissue,  he  believed, 
under  pressure   formed   connective   tissue  and   the 


breaking  down  of  fat  globules  together  with  this 
hyperplasia  of  connective  tissue  resulted  in  the 
formation  of  bursae.  Similar  results  were  reported 
by  his  assistant,  Neff. 

Sumita  (66),  in  20  experiments  on  dogs,  interposed 
muscle  and  tendon  as  well  as  fascia  between  the 
surfaces  of  resected  joints  and  found  no  marked 
dilTerence  resulting  from  the  tissue  used. 

Davis  (15)  found  that  the  interposed  fascia  did  not 
degenerate  but  preserved  its  normal  histological 
characteristics.  Putti  (55)  came  to  the  same  con- 
clusions. 

Hohmeier  and  Magnus  i^;})  obtained  the  same 
end-results  with  and  without  the  interposition  of 
living  tissue. 

Allison  and  Brooks  (3)  studied  the  production  of 
joints  with  free  and  pedunculated  fascial  transplants 
and  also  with  chromacized  membrane  and  fascia 
impregnated  with  silver  nitrate.  They  found  no 
difference  in  the  end-result  between  pedunculated 
and  free  flaps.  They  found  with  Baer's  membrane 
the  reaction  of  the  surrounding  tissues  was  of  such 
intensity  that  even  at  the  time  the  membrane  was 
disintegrating  there  were  formed  adhesions  between 
the  granulating  surfaces.  The  silver  impregnated 
fascia  caused  relatively  little  reaction  in  the  sur- 
rounding tissues. 

Stcindler  (65)  found  in  experiments  on  a  small 
series  of  dogs  that  no  adhesions  were  formed  after 
scraping  the  cartilage  covering  either  with  the 
insertion  of  fascia  or  in  controls.  Pedunculated 
muscle  fascia  flaps  were  transformed  with  a  con- 


Fig.  29.    Case  I V    I..  P.    End-result  after  arthroplasty.  Fig- 30.     Case  17.     I.  H.     End-result,      .'^t  left,  voKin- 

.\t  left,  \olunlary  flexion;  at  right,  voluntary  extension.  tary  flexion;  at  right,  voluntary  extension. 
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Fig.  31.     Case  ig.     J.  T.     End-result.      At  le.'t,  voluntary  Qe.xion;  at  right,  voluntary  extension. 


nective-tissue  pannus  adherent  to  the  denuded  areas 
of  the  bone.  The  denuded  areas  showed  lacunar 
reformation  of  cartilage  but  no  re-formation  of  bone. 
Phemister  and  Miller  (51)  obtained  similar  results 
in  the  elbows  and  knees  of  dogs  whether  no  inter- 
posing material  was  used  or  free  or  pedunculated 
flaps  were  used.  The  flaps  largely  break  down  and 
the  resulting  joints  arc  alike  in  the  three  types  of 
operation.  They  do  not  see  how  any  appreciable 
amount  of  nutrition  can  be  furnished  by  the  circula- 
tion through  the  pedicle.  They  believe  that  the 
circulation  in  the  surviving  portions  is  through 
adhesions  to  the  parts  with  which  they  come  in 
contact. 


INDICATIONS  AND  CONTRA-INDICATIONS 

No  attempt  at  mobilization  should  be  made 
until  epiphyseal  growth  has  ceased.  If  it  is 
made  before  this,  it  is  impossible  to 
remove  suflicient  bone  to  secure  good  motion 
without  grave  danger  of  injury  to  the  cpijihy- 
seal  line.    Ankylosis  is  almost  sure  to  result. 

Where  the  joint  has  been  the  seat  of  an 
infectious  process,  arthroplasty  should  not  be 
done  until  all  signs  of  an  active  process  have 
ceased.  As  a  rule,  however,  we  should  not 
wait  too  long,  as  convalescence  is  lengthened 
where  atrophy  of  the  soft  parts  from  disuse 
is  marked.   The  exception  to  this  rule  is  in  the 


case  of  a  tubercular  joint.  Here,  it  is  a  matter 
of  considerable  question  as  to  whether  an 
arthroplasty  should  be  done.  If  at  all,  it 
should  be  done  only  very  late,  a  number  of 
years  after  all  acute  symptoms  have  subsided. 
Even  then  we  run  a  risk  of  Hghting  up  a 
quiescent  process. 

OPERATIVE  TECHNIQUE 

The  arm  from  the  wrist  to  the  shoulder  and 
the  leg  on  the  same  side  from  the  hip  to  the 
knee  are  given  a  two-day  preparation.  At  the 
time  of  the  operation,  a  tourniquet  is  applied 
to  the  upper  third  of  the  arm  and  an  applica- 
tion of  iodine  made  to  the  skin. 

A  semicircular  incision  is  then  made,  be- 
ginning over  the  external  condyle  (Fig.  i)  run- 
ning down  about  2  inches  and  up  over  the 
internal  condyle.  The  wound  is  sponged  with 
alcohol  and  carefully  clamped  olT  to  avoid 
handling  the  skin  during  the  operation.  The 
flap  containing  skin  and  superlicial  fascia  is 
then  dissected  back  to  the  base  line  and  re- 
tracted. The  ulnar  nerve  is  isolated  and 
dissected  out  of  its  sheath  (Fig.  2).  It  is  some- 
times dilVicult  to  tind  this  nerve,  but  it  is  al- 
waj's  to  be  sought  at  the  inner  side  of  the  in- 


MacAUSLAND:     MOBILIZATION   OF   ELBOW  —  FREE   FASCIA   TRANSPLANT     235 


ternal  condyle.  It  should  be  dissected  out 
carefully  with  a  blunt  dissector  so  as  not  to 
break  nor  injure  it.  After  it  has  been  freed  for 
1 . 5  inches,  gauze  is  passed  beneath  the  nerve 
and  it  is  retracted  to  the  ulnar  side.  It  is  then 
freed  further  with  blunt  dissection  with  gauze. 

A  transverse  incision  is  then  made  extending 
down  through  the  periosteum  (Fig.  3).  This 
incision  follows  in  direction  the  superficial  one 
and  outUnes  a  flap  which  is  to  be  dissected 
back  and  preserved  in  toto  for  subsequent 
covering  for  the  joint.  The  pulling  back  of 
this  flap  is  a  hard  and  tedious  process  until  it  is 
well  started,  after  which  it  can  be  peeled  back 
readily  by  blunt  dissection.  It  is  the  inner 
side  that  is  the  hard  part,  as  the  layer  is  thin 
here  and  we  must  exercise  great  care  not  to 
buttonhole  it.  The  olecranon  is  then  sawed 
through.  After  this,  it  is  frequently  possible  to 
break  open  the  old  joint.  In  some  cases, 
however,  ankylosis  is  bony  and  the  joint 
cavity  obliterated.  Cases  of  this  kind  are  the 
most  difficult.  It  is  in  these  cases  necessary  to 
saw  through  the  joint.  The  tip  of  the  olecranon 
has  to  be  chiselled  out  and  dissected  back  with 
its  posterior  flap.  Usually  the  olecranon  is 
too  large  and  it  is  well  to  take  oft"  a  Httle  of  it. 

The  capsule,  fascia,  and  ligaments  are  then 
dissected  back  so  as  to  allow  the  lower  end  of 
the  humerus  to  protrude  into  the  wound 
when  its  edges  are  snipped  off  with  rongeur 
forceps  and  a  new  trochlear  or  intercondylar 
surface  formed.  A  shoemaker's  rasp  is  used  in 
filing  the  extremity  as  near  like  the  normal 
humeral  end  as  possible.  After  this  modelling, 
a  piece  is  removed  corresponding  to  the 
olecranon  fossa  in  the  normal  humerus.  One 
has  to  be  careful  about  making  this  cup,  as  the 
success  of  the  operation  depends  largely  upon 
attention  to  such  small  details.  This  modelling 
is  largely  done  with  a  saw  and  a  file. 

To  insure  good  function,  the  joint  surfaces 
should  fit  accurately  before  the  fascia  is 
applied,  but  the  joint  should  not  be  too  loose. 
Only  sufficient  bone  must  be  removed  to  give 
free  motion.  If  too  much  of  the  ends  of  the 
bones  is  removed,  a  flail  joint  will  result,  giving 
the  operation  no  advantage  over  an  excision. 
When  this  mortising  is  completed,  the  fascial 
flap  is  dissected  from  the  leg  (Fig.  8).  An 
incision  is  made  on  the  outer  side  of  the  thigh. 


Fig.  ^2.  Case  21.  I.  L.  End-result.  Above,  volun- 
tary flexion;  below,  voluntary  extension. 

a  little  below  the  middle,  extending  down  to 
the  fascia  lata.  After  a  flap  of  fascia  5  to  7 
inches  long  by  4  to  5  inches  wide  is  dissected 
out,  the  wound  is  closed. 

This  fascia,  which  is  free  from  all  fat,  is 
placed  about  the  newly  fashioned  humeral 
condyles  and  attached  anteriorly  to  the 
capsule  (Fig.  9)  and  posteriorly  to  the 
periosteum  of  the  lower  end  of  the  shaft  of 
the  humerus  with  interrupted  chromic  catgut 
sutures  No.  2.  Chromic  catgut  No.  2  is  then 
wound  twice  loosely  around  the  shaft  just 
below  the  interrupted  suture  line. 

The  forearm  is  placed  in  apposition  to  the 
condyles.  Two  drill  holes  are  then  made  in 
the  olecranon  process  and  two  others  opposite 
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Fig.  3i.     Case  24.     V.  A.     End-result.     .\l  left 
tary  lle.xion;  at  right,  voluntary  e.xtension. 

them  in  the  shaft  of  the  ulna.  Through  these, 
kangaroo  tendon  is  passed  and  tied.  The 
inner  layer  is  now  sutured  with  chromic 
catgut  No.  2  and  the  skin  and  fascia  with  plain 
catgut  No.  2.  Dry  sterile  dressings  are 
applied  and  the  arm  put  up  in  plaster  beyond 
a  right  angle. 

.•\FTER-TRE..\TMENT 

If  there  is  no  evidence  of  infection,  the  cast 
should  remain  on  for  a  week.  It  is  then  split 
and  the  dressing  changed.  If  there  is  a 
persistent  temperature,  a  window  should  be 
cut  in   the  cast  and   the  wound  inspected. 

PassiV'C  motions  are  begun  in  about  10  days, 
if  normal  healing  has  taken  place.  The  arm  is 
always  kept  above  a  right  angle.    After  3 


Fig.  34.     Case  25.     F.  D.     End-result. 
tary  fle.xion;  above,  voluntary  e.xtension. 


Below,  volun- 


weeks,  gentle  massage  is  applied.  Baking  is 
begun  in  6  weeks,  three  or  four  times  a  week. 
The  ultimate  success  in  these  cases  depends 
very  largely  on  the  after-treatment.  The 
patients  should  be  under  observation  for  a 
long  period  of  time.  Frequent  X-rays  should 
be  taken  so  that  we  may  follow  the  bony 
changes  in  the  joint.  If  motion  begins  to  shut 
down,  the  arm  should  be  manipulated  under 
an  ana'sthetic  and  the  elbow  put  up  in  acute 


Fig.    35.     Case    26.     S.    S.     Roentgenogram   showing  Fig.  36.     Case  26.    S.  S.     End-result.     .\l  loft,  volun- 

ankylosis  before  arthroplasty.  tary  flexion;  at  right,  voluntary  e.xtension. 
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flexion.  Occasionally,  motion  becomes  limited, 
due  to  an  exuberant  growth  of  new  bone. 
In  this  case,  a  secondary  operation  should  be 
done  to  remove  this,  but  it  should  not  be 
undertaken  for  at  least  3  months  after  the 
original  operation. 

Case  i.  F.  P.,  December,  igog,  fell  on  her  elbow 
in  March,  iqoS.  The  injury  was  treated  as  a  sprain 
and  the  elbow  put  up  in  a  splint.  She  recovered 
except  for  a  slight  stiffness  and  pain,  but  as  time 
went  on  the  motion  became  less.  Later,  she  was 
under  observation  for  6  weeks  in  the  out-patient 
department. 

On  November  18,  igo8,  an  attempt  was  made  to 
gain  motion  by  removing  as  much  exuberant  bone  as 
possible.  Following  the  operation,  the  patient 
suffered  from  a  Volkmann's  paralysis.  She  made  a 
splendid  recovery  from  this  paralysis  but,  un- 
fortunately, on  account  of  the  sensitiveness  of  the 
elbow,  there  was  not  so  much  motion  as  before  the 
operation.  An  arthroplasty  was  therefore  advised. 
This  I  did  in  December,  igog,  using  the  Murphy 
method. 

The  circulation  of  the  skin  above  the  original  site 
of  the  flaps  became  somewhat  diminished  and  there 
was  a  small  amount  of  sloughing.  The  wound  was 
dressed  each  day  and  on  the  fifth  day  daily  attempts 
at  motion  were  begun.  In  the  course  of  a  month, 
massage  and  baking  were  again  taken  up  and  con- 
tinued until  May,  igio. 

The  patient  was  last  seen  April  11,  igig.  She  had 
at  this  time  motion  from  45  to  125  degrees  and  no 
tcnlerness.  Except  for  extension,  the  result  was 
perfect.  Previous  to  her  marriage,  she  had  used  her 
arm  daily  in  her  employment  as  a  stenographer. 

Case  2.  M.  R.  for  13  years  had  had  attacks  of 
rheumatism  affecting  the  ankles,  elbows,  and  knees. 
The  physical  examination  was  negative  except  for 
the  joints.  Both  knees  were  slightly  flexed  and  the 
right  one  was  ankylosed  showing  scars  on  either  side. 
The  right  ankle  showed  some  contraction  of  the 
tendo  achillis.  The  left  elbow  showed  good  motion 
except  for  10  degrees  limitation  in  extension;  the 
right  was  ankylosed  at  125  degrees. 


M    ,  .. 

Fig.  37.  Case  27.  N.  B.  Roentgenogram  showing 
position  of  ankylosis  belore  arthroplasty. 

The  patient  was  admitted  to  the  orthopedic  service 
of  the  Carney  Hospital,  September  6,  igio,  where 
very  slight  improvement  took  place  in  her  knees  and 
feet  under  conservative  treatment.  In  October,  on 
account  of  the  swelling  and  bogginess  of  the  left  knee, 
an  arthrotomy  was  advised.  This  was  done  October 
19.  Daily  manipulations  were  begun  on  the  fifth  day, 
and  an  uneventful  recovery  took  place  as  regards  the 
knee. 

As  the  elbow  was  stiff  and  in  an  ungainly  position, 
operation  on  this  joint  was  advised.  On  November 
5,  igio,  an  arthroplasty  by  the  Murphy  method 
was  done  on  this  joint. 

November  10,  the  right  hand  was  considerably 
swollen  and  painful,  for  which  pressure  and  hot 
fomentations  were  applied.  The  skin  on  the  upper 
part  of  the  arm  became  somewhat  necrotic  from  poor 
circulation  and  later  sloughed. 

November  30,  passive  motion  was  begun  and 
repeated  daily.  The  first  attempt  was  made  at 
motion,  when  30  degrees  were  attained.  Following 
this,  progress  was  continuous  and  a  gradual  gain  in 
motion  was  made.  Later,  massage  was  ordered  for 
the  hand,  forearm,  and  shoulder. 

January  11,  igii,  about  30  to  40  degrees  of  motion 
in  flexion  and  extension  were  obtained.  The  wound 
showed  heavy  granulation  tissue.    A  week  later  she 


Fig.  38.     Case  27.     N.  B.     End-result.     .\t  left,  voluntary  fle.xion;  at  right,  voluntary  e.\lension. 
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Fig.  39.  Case  28.  \V.  M.  Knd-resull.  Uo..,, ,  ,,.1liii- 
tary  flexion;  above,  voluntary  extension. 

was  discharged  from  the  hospital.  Dressings  were 
to  be  done  at  home. 

February  28,  she  was  readmitted  to  the  hospital  for 
manipulation  when   normal  motion  was  obtained. 

March  13,  the  patient  was  discharged  to  continue 
massage  and  manipulation  at  home.  Since  this  time, 
she  has  been  seen  in  the  out-patient  department. 
There  is  practically  no  lateral  mobility  and  the  end- 
result  is  perfect  function. 

Case  3.  R.  T.  In  this  case,  ankylosis  had  followed 
a  fracture  5  years  previously.  A  year  and  a  half 
before,  an  attempt  was  made  at  the  Massachusetts 
General  Hospital  to  gain  motion  by  open  operation, 
followed  by  Zander  treatment  and  baking.  At  the 
time  when  I  first  saw  her,  there  was  no  pain  in  the 
arm  but  the  stiffness  was  increasing.  For  this,  an 
arthroplasty  was  advised. 

On  July  26,  iqii,  I  did  an  arthroplasty  by  the 
Murphy  method.  The  ether  recovery  was  good  but 
the  patient  showed  a  mild  paralysis  of  the  ulnar 
nerve  which  disappeared  2  days  later. 

The  wound  was  dressed  daily,  when  it  showed 
considerable  discharge  of  fat  necrosis,  but  no  infec- 
tion was  apparent.  The  arm  was  very  sensitive  and 
painful  on  movement.  The  motor  power  of  the  third 
and  fourth  lingers  was  restored  but  sensation  was  still 
slightly  impaired.  Following  this,  recovery  was 
uneventful,  and  patient  was  discharged  from  the 
hospital  on  August  iq  to  report  to  my  ofiice. 

October  24,  the  patient  was  readmitted  to  the 
Carney  Hospital  for  manipulation,  which  was  done 
the  following  day.  She  was  discharged  on  October 
26  with  the  arm  in  acute  flexion. 

February  18,  1014,  the  patient  could  extend  the 
elbow  to  165  degrees  and  Jlex  to  25  degrees.    The 


patient  plays  the  piano  and  does  all  her  house- 
work. 

Case  4.  W.D.  was  referred  to  me  by  Dr.  A.  \V. 
.Shea  of  Nashua,  New  Hampshire,  and  was  operated 
upon  before  the  New  Hampshire  Surgical  Club. 
On  March  25,  191 1,  he  received  a  contused  wound  of 
the  left  thumb,  which  became  septic,  requiring,  i 
week  later,  his  entrance  to  the  hospital,  as  sepsis  had 
become  general.  Five  incisions  were  made  in  the  left 
hand,  two  in  the  left  wrist,  one  close  to  the  left 
elbow-joint,  and  one  in  the  left  hip.  All  had  drains 
put  in.  A  student  in  the  hospital  opened  a  swelling 
near  the  right  elbow  and  cut  into  the  joint.  At  the 
end  of  21  weeks  the  patient  was  discharged  from  the 
hospital  with  bony  ankylosis  of  the  right  elbow  with 
but  a  few  degrees  of  motion  in  the  left  elbow.  Both 
joints  were  slightly  flexed.  The  left  wrist  had  a  sinus 
which  still  drained  a  little  and  he  had  little  motion 
in  the  fingers,  being  unable  to  flex  them  to  a  right 
angle  with  the  palm  of  the  hand.  He  was  unable  to 
feed  himself  or  to  touch  his  head  with  either  hand. 
He  entered  St.  Joseph's  Hospital  a  few  weeks  later 
and  I  did  an  arthroplasty  on  his  right  elbow,  in 
March,  1Q12,  using  a  flap  of  fascia  lata  to  interpose. 
.\  hard  bony  ankylosis  was  found.  The  skin  was 
closed  with  silkworm-gut  and  a  voluminous  dressing 
applied  with  the  arm  at  a  right  angle.  Arm  and 
forearm  were  placed  on  pillows  with  heavy  dressings 
but  no  splint.  Passive  motion  was  begun  on  the  fifth 
day.  Primary  union  took  place  in  the  wounds  of  the 
elbow  and  thigh.  Passive  motions  were  continued 
and  increased,  but  at  the  end  of  6  weeks  it  was  found 
that  the  patient  could  not  use  either  biceps  or  triceps 
muscles  and  he  had  lost  all  power  from  long  disuse. 
However,  after  several  weeks  he  educated  the 
muscles  by  counting  and  attempting  contraction  at 
the  same  time  and  finally  was  able  to  flex  the  forearm 
himself,  since  which  time  improvement  has  continued. 

He  has  now  full  motion  in  flexion,  extension,  and 
rotation  and  is  able  to  feed  himself  and  to  do  chores 
about  the  house  and  put  on  his  own  clothes.  Previous 
to  operation,  he  was  entirely  helpless,  unable  to  care 
for  himself  in  any  way. 

Case  5.  E.  M.  Two  years  before,  the  patient 
became  ill  with  infectious  arthritis  which  at  first 
atl'ected  the  knees.  The  trouble  started  slowly  with 
general  poor  health.  There  was  no  history  of  a 
neisserian  infection  but  the  patient  was  very  much 
constipated  and  suffered  more  or  less  from  tonsillitis. 
Later,  the  elbows  became  painful  and  could  not  be 
straightened  out. 

Physical  examination  showed  a  thickening  of  the 
capsule  of  the  left  elbow,  with  about  35  degrees 
limitation  in  motion.  The  left  knee  showed  extension 
to  within  fifteen  degrees  of  straight.  The  patient 
walked  with  a  marked  limp  and  flexed  knees. 
General  treatment  was  prescribed,  with  forcible 
extension  of  the  knees.  .\s  motion  in  the  arm  had 
shut  down  leaving  it  ankylosed  at  100  degrees,  an 
arthroplasty  on  this  joint  was  advised. 

February  25,  1013, 1  did  an  arthroplasty,  using  my 
fascia  lata  method. 
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March  24,  the  arm  showed  no  swelling.  There  was 
little  pain  and  the  patient's  general  condition  was 
fair.  There  was  about  15  degrees  motion.  Gentle 
manipulation  was  ordered. 

December,  16,  the  wound  had  healed  by  first 
intention;  supination  was  three-quarters  normal, 
extension  was  to  170  degrees  and  flexion  to  10  to  15 
degrees  beyond  a  right  angle.  The  patient  could 
reach  the  opposite  shoulder  with  the  thumb  with  ease 
but  could  not  dress  the  lower  part  of  the  hair.  The 
muscular  power  was  as  good  as  in  the  right  arm.  To 
gain  more  motion,  a  forcible  manipulation  was 
advised. 

December  29,  under  ether,  extension  to  within 
five  degrees  of  straight  was  obtained  and  fle.xion  to  45 
degrees. 

January  26,  1914,  examination  of  the  arm  showed 
no  lateral  mobihty  and  no  crunching  crepitation. 
Mobility  was  from  150  degrees  to  70  degrees. 

December  10,  1914,  the  patient  showed  vol- 
untary motion  from  55  degrees  to  145  degrees. 

Case  6.  M.  B.  was  admitted  to  the  House  of 
Mercy  Hospital,  Pittsfield,  June  15,  19x3,  suffering 
from  a  bony  ankylosis  of  the  right  elbow.  Two  days 
later,  I  did  my  usual  arthroplasty  putting  up  the  arm 
in  plaster  in  full  extension.  Recovery  was  uneventful. 
The  arm  was  twice  manipulated  under  ether,  on 
July  29  and  on  August  13  to  gain  further  flexion. 
She  was  discharged  September  24,  wearing  her  arm 
in  a  short  sling.  This  was  a  clinic  case  and  I  have 
been  unable  to  obtain  any  later  data  on  the  case. 

Case  7.  E.  S.  was  admitted  to  the  Carney 
Hospital,  August  11,  1913,  for  immobility  of  the 
right  elbow  and  right  knee.  Six  years  previously,  the 
patient  had  had  an  acute  illness  accompanied  by 
fever  and  pain  and  swelling  in  the  joints,  for  which 
she  was  treated  in  her  home,  without  relief.  At  the 
end  of  8  months,  the  pain  and  swelling  had  dis- 
appeared from  her  left  shoulder  and  elbow  so  that 
she  was  able  to  feed  herself,  but  she  remained  in  bed 
for  12  months  and  after  this  was  in  a  wheel-chair  for 
2  years.  The  symptoms  continued  to  subside  on  the 
left  side  until  at  the  end  of  the  third  year,  she  was 
able  to  get  about  with  a  cane.  As  the  fever  continued 
to  subside  and  the  pain  and  swelling  disappeared, 
fairly  good  motion  returned  to  all  the  joints  except 
the  right  elbow  and  the  right  knee,  in  which  pain  and 
stiffness  continued  at  the  end  of  the  fourth  year  and 
no  motion  was  possible.  This  condition  continued  up 
to  the  time  of  admission.  August  14,  roentgenoscopy 
revealed  an  ankylosis  of  the  elbow-joint  and  of  the 
patella  to  the  femur. 

August  20, 1  did  an  arthroplasty  of  the  right  elbow, 
using  a  flap  of  fascia  lata.  A  light  plaster  cast  was 
applied.  Following  the  operation,  the  patient  made 
a  good  ether  recovery.  There  was  slight  pain  in  the 
elbow. 

August  27,  the  cast  was  split  for  dressing. 

September  i,  the  wound  had  healed  by  first  in- 
tention except  for  a  slight  discharge  on  the  upper 
border.  September  4,  daily  manipulation  of  the 
elbow  was  ordered. 


September  10,  the  arm  could  be  extended  com- 
pletely and  flexed  to  15  degrees  beyond  a  right  angle. 

September  15,  traction  was  applied  for  flexing  and 
extending  the  arm. 

October  i,  active  motion  was  possible. 

October  15,  I  manipulated  the  arnr  under  ethyl 
chlorid. 

She  was  discharged  from  the  hospital.  May  15, 
1919,  5  years  and  10  months  after  operation,  she 
writes  "the  arm  is  doing  excellent  work."  Photo- 
graphs taken  at  this  time  show  practically  full  ex- 
tension and  flexion. 

Cases.  W.  D.  The  previous  history  of  this  case  is 
given  under  Case  4.  After  the  arthroplasty  on  the 
right  elbow,  the  patient  requested  that  a  similar 
operation  be  done  on  the  other  elbow.  The  roentgen- 
ogram showed  a  bony  ankylosis  at  90  degrees.  On 
January  31,  1914,  I  did  an  arthroplasty  on  the  left 
elbow-joint,  using  the  same  method  applied  in  the 
case  of  the  right  elbow.  The  end-result  was  a  stabile 
useful  elbow,  with  motion  from  60  to  160  degrees. 

Case  9.  R.  B.  was  seen  in  consultation  March, 
1914,  suffering  from  partial  loss  of  function  of  the  left 
elbow,  as  the  result  of  an  old  fracture  of  the  olecranon 
and  external  condyle  and  was  unable  to  extend  the 
elbow  beyond  a  right  angle,  with  supination  limited 
one-fourth.   An  arthroplasty  was  advised. 

This  was  done  at  the  Carney  Hospital  on  March 
17,  19 14.  The  usual  technique  was  used  and  the  arm 
put  up  in  a  sterile  dressing  in  extension.  The  boy 
made  a  good  ether  recovery,  slept  well,  and  suffered 
no  pain. 

The  wound  remained  clear  until  the  23d  when  it 
appeared  reddeiied  and  showed  some  discharge.  The 
following  day,  the  axillary  glands  were  tender  to  the 
touch  and  the  hand  showed  some  oedema.  Hot 
poultices  were  applied. 

By  the  27th,  the  pain  was  relieved  and  the  glands 
were  not  palpable.  The  wound  was  clean.  Two  silk- 
worm-gut sutures  were  applied  to  prevent  the 
spreading  of  the  wound. 

On  March  31,  a  plaster  cast  was  applied  from 
axilla  to  finger  tips  in  15  degrees  flexion  and  one-half 
supination. 

On  April  i,  manipulations  were  begun  and  con- 
tinued daily. 

On  April  1 1 ,  the  patient  showed  full  pronation  and 
supination  but  only  about  45  degrees  flexion. 

On  April  18,  a  splint  was  applied  to  increase 
flexion. 

On  April  23,  I  gained  45  degrees  flexion,  putting 
the  elbow^  up  in  plaster  in  acute  flexion.  This  cast 
was  split  on  April  29.  On  May  i,  the  arm  was  put  up 
in  plaster  at  10  degrees'  flexion.  A  window  was  cut 
in  the  plaster  and  the  wound  dressed.  The  patient 
was  then  discharged  to  have  the  arm  dressed  by  his 
family  doctor.  I  have  been  unable  to  obtain  later 
reports  on  this  case. 

Case  10.  E.  E.  had  fractured  his  elbow  8  years 
before.  He  entered  the  Massachusetts  General 
Hospital  1 1  days  later.  The  roentgenogram  showed  a. 
supracondylar  fracture,  probably  epiphyseal,  with  a 
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good  deal  of  displacement  of  the  lower  fragment.  A 
closed  reduction  was  attempted  under  ether  and  the 
elbow  put  up  in  plaster  with  only  a  little  flexion. 
Seven  weeks  later,  he  re-entered  the  hospital.  At 
this  time,  the  X-ray  showed  a  very  faulty  position 
with  some  ankylosis  of  the  joint.  An  osteotomy  of 
the  joint  was  done  and  the  arm  elevated.  The  arm 
was  put  up  at  an  angle  of  about  150  degrees  and  the 
patient  discharged  to  the  convalescent  home. 

Three  weeks  later,  he  re-entered  the  hospital.  At 
this  time  the  elbow  was  swollen  and  very  tender. 
The  elbow  was  incised  and  the  abscess  drained  and 
hot  soaks  ordered.  He  was  discharged  a  month  later, 

Two  months  later,  he  re-entered  the  hospital  for 
persistent  sinuses  in  the  arm,  which  were  incised  and 
drained.    A  week  later,  he  was  discharged  relieved. 

The  patient  entered  the  Carney  Hospital  Novem- 
ber 28,  1913.  At  this  time  there  w-as  considerable 
atrophy  of  the  arm  and  forearm.  The  elbow  was 
ankylosed  at  85  degrees  and  showed  the  scars  of  the 
previous  operations.  Ether  manipulation  was  done 
on  the  wrist  and  later  on  the  elbow. 

Later,  December  24, 1913,  an  excision  of  the  semi- 
lunar, scaphoid,  and  pisiform  was  done. 

On  January  14,  1914,  I  did  an  arthroplasty  on  the 
elbow.  At  the  time  of  the  operation,  the  ulnar  ner\-e 
was  not  found  in  its  usual  bed,  probably  having 
undergone  degeneration.  No  bony  landmark  could 
be  made  out. 

He  made  a  good  recovery  from  the  operation. 
The  wound  remained  clean  but  showed  a  slight  serous 
exudate.    Later,  the  wound  showed  a  slight  slough. 

The  elbow  was  manipulated  on  February  20, 
gaining  motion  to  a  right  angle. 

Five  weeks  later  he  was  discharged  to  be  treated 
by  his  family  physician. 

This  case  was  not  seen  again  until  recentjy,  when 
he  showed  a  fibrous  re-ankylosis  with  marked 
muscular  atrophy. 

Case  ii.  E.  S.  sustained  a  fracture  of  the  right 
elbow  on  October  4,  1913,  as  the  result  of  a  fall  of  42 
feet.  The  roentgenogram  showed  a  transverse 
fracture  of  both  condyles  with  the  radial  head 
dislocated  laterally  and  anteriorly. 

Physical  examination  was  negative  except  for  the 
right  arm.  The  shoulder  appeared  normal.  The 
elbow  was  held  at  150  degrees  extension  with  less 
than  3  degrees  motion.  Supination  was  limited  one- 
fourth.  The  wrist  showed  a  CoUes  fracture  un- 
reduced. Flexion  and  extension  were  both  one-half 
normal.  Eversion  was  limited  three-quarters  and 
inversion  four-fifths. 

On  ^Larch  25,  1914,  I  did  an  arthroplasty  on  the 
right  elbow,  using  a  flap  of  fascia  from  the  thigh. 
When  the  joint  cavity  was  opened,  it  was  found  that 
the  synovial  tissue  was  hypertrophied  and  there  was 
much  fibrous  callus  formation  infiltrating  the 
articular  surfaces.  A  transverse  fracture  of  both 
condyles  was  noted.  The  head  of  the  radius  was 
impacted  and  was  surrounded  by  callus  formation. 

Five-eighths  of  an  inch  of  the  condyles  was  sawed 
off  square  at  right  angles  to  the  shaft  of  the  humerus. 


The  joint  surf  aces  were  smoothed  off  and  the  operation 
completed  according  to  my  usual  method.  The  arm 
was  put  up  in  plaster  in  an  extended  position.  The 
patient  made  a  good  ether  recovery  but  suffered 
considerably  from  pain,  for  which  morphia  was 
ordered,  and  the  following  day  the  arm  was  put  up  in 
suspension.  He  continued  to  suffer  considerable 
pain  for  four  days,  after  which   the  pain  abated. 

On  March  29,  the  wound  was  dressed  and  was 
found  clean  with  some  serous  discharge. 

March  30,  the  cast  was  split  and  a  voluminous 
dressing  applied  with  splints  to  the  forearm. 

March  31,  the  patient  was  seen  in  consultation  by 
Dr.  Courtney,  who  reported  a  tourniquet  paralysis 
and  advised  electricity  and  massage. 

April  I,  the  wound  was  dressed  and  found  clean 
and  healing  by  second  intention. 

.■\pril  5,  the  patient  was  out  of  bed  and  walking 
about  the  ward.  When  dressed,  the  wound  was  found 
clean. 

.\pril  10,  the  wound  was  dressed.  The  motion  in 
the  elbow  was  good  with  good  supination  and  about 
45  degrees  flexion.   A  nerv-e  report  was  ordered. 

April  15,  the  nerves  were  reported  responding  to 
the  faradic  current.  The  prognosis  was  considered 
good.    Massage  was  advised. 

.\pril  18,  the  patient  was  discharged  from  the 
hospital  to  report  daily  at  my  office. 

November  30,  the  patient  re-entered  the  hospital 
for  operative  interference  in  an  attempt  to  gain 
increased  motion.  Both  bones  of  the  forearm  had 
dislocated  backward  and  the  head  of  the  radius  was 
very  much  erflarged.  Motion  was  from  150  degrees 
to  50  degrees  with  the  carrying  angle  markedly 
increased. 

On  December  2,  after  the  usual  preparation,  a 
4-inch  incision  was  made  over  the  external  condyle. 
The  removal  of  the  enlarged  head  of  the  radius 
caused  a  marked  increase  in  motion  but  the  posterior 
dislocation  was  not  improved.  The  internal  condyle 
was  chiseled  loose  and  removed  through  a  small 
incision  over  the  fragment.  After  the  end  of  the 
humerus  was  smoothed  as  much  as  jiossible  with  a 
rasp,  the  wound  was  closed  and  a  cast  applied  with 
the  arm  at  right  angles.  A  good  ether  recovery 
followed. 

After  the  operation,  the  patient  suffered  con- 
siderably and  showed  some  swelling  of  the  arm. 
On  the  fourth  day,  the  cast  was  split,  when  the 
patient  experienced  relief. 

On  the  7th,  the  patient  was  comfortable  and  out  of 
bed.  The  following  day  he  was  discharged  to  report 
to  my  office.  The  end-result  shows  nearly  normal 
range  of  motion  with  a  stabile,  useful  joint. 

On  October  29,  1920,  he  writes:  ''I  can  crank  a 
Ford.  I  can  do  anything  that  lever  could.  My  work 
is  driving  and  repairing  automobiles  and  I  have  had 
to  change  a  38-7  tire  on  the  road,  which  requires  the 
use  of  two  good  arms.  " 

C.\SE  12.  M.  S.  had  suffered  from  a  chronic 
arthritis,  probably  a  neisserian  infection,  affecting 
both  wrists,  the  left  knee,  and  the  right  elbow.   The 
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trouble  had  begun  4  years  before  and  was  gradually 
getting  worse  until  she  was  unable  to  work.  The  left 
knee  showed  thickening  and  slight  heat.  It  was  held 
in  45  degrees  permanent  fle.xion  and  showed  only 
10  degrees  motion.  Her  left  wrist  was  ankylosed. 
The  right  elbow  was  ankylosed  at  right  angles  and 
was  painful  at  one-half  supination. 

The  patient  entered  the  House  of  Mercy  Hospital 
on  June  iS,  1914,  where  an  arthrotomy  followed  by 
oil  injections  was  done  on  the  knee  and  an  arthro- 
plasty on  the  elbow.  Four  months  after  arthroplasty, 
the  patient  showed  a  range  of  motion  from  60  to  140 
degrees  and  a  stabile,  useful  joint. 

Case  13.  M.  F.  had  a  severe  polyarthritis  when  6 
years  old.  .At  this  time,  she  was  under  treatment  at 
the  Holyoke  City  Hospital  for  10  weeks,  receiving 
general  treatment  from  which  she  experienced 
temporary  relief.  Since  then,  she  has  suffered 
recurrent  attacks  of  acute  arthritis. 

When  she  entered  the  Carney  Hospital  on  April 
23,  1914,  physical  examination  showed  an  involve- 
ment of  her  elbows,  wrists,  fingers,  knees,  and 
ankles  in  the  infectious  process.  Motion  was  limited 
and  the  joints  were  swollen  and  contained  a  small 
amount  of  fluid.  The  elbows  were  ankylosed  at 
125  degrees.  Consultation  was  held  with  the 
medical,  surgical,  and  laryngological  staffs,  whose 
reports  were  negative,  except  in  regard  to  the  tonsils. 
Following  their  removal  on  May  i6,  she  showed 
marked  improvement  in  the  hands  and  feet  under 
conservative  orthopedic  treatment. 

On  June  10,  her  wrists,  ankles,  and  knees  were 
manipulated  under  ether.  From  this  operation,  she 
made  an  uneventful  recovery. 

As  her  elbows  were  ankylosed,  an  arthroplasty  was 
advised  on  the  right  elbow.  This  I  did  on  July  i  by 
my  usual  method.  She  made  an  uneventful  recovery 
and  on  July  26  showed  motion  from  50  degrees  to 
almost  normal  extension.  Flexion  later  increased  to 
within  15  degrees  of  normal. 

On  August  12,1  manipulated  the  arm  and  put  it  up 
well  beyond  a  right  angle.  On  August  19,  the  elbow- 
could  be  manipulated  without  force  to  beyond  a 
right  angle,  with  force  to  within  5  degrees  of  full. 
Following  this,  however,  motion  gradually  shut  down 
and  the  end-result  was  re-ankylosis.  I  believe  that 
this  result  is  to  be  expected  in  children,  on  account 
of  the  impossibility  of  removing  sufficient  bone 
without  injury  to  the  epiph\'ses. 

Case  14.  A.  M.  had  suffered  from  infectious 
arthritis  for  10  years.  Her  fingers,  knees,  and  elbows 
had  become  stiff. 

Physical  examination  was  negative,  except  for  the 
joints.  The  right  elbow  w-as  ankylosed  at  90  degrees 
with  about  30  degrees  motion.  The  wrists  were 
ankylosed  in  slight  flexion.  Previous  to  the  arthro- 
plasty, her  feet  and  knees  were  manipulated. 

On  November  14,  I  did  an  arthroplasty,  inserting 
a  flap  of  fascia  lata.  Convalescence  was  unevent- 
ful. 

On  February  10,  I  manipulated  the  elbow  under 
ether,  holding  the  elbow  in  acute  fle.xion  with  bands 


of  adhesive.  She  was  discharged  from  the  hos- 
pital on  April  2  with  motion  from  45  to  100 
degrees. 

Case  15.  L.  P.  I  saw  the  patient  for  the  first  time 
July  10,  1914.  The  trouble  had  begun  November  23, 
1912,  when  she  was  confined  in  bed  with  a  tempera- 
ture of  102°  and  swelling  of  the  wrists  and  ankles. 
It  had  progressed  ever  since  in  spite  of  orthopedic 
and  other  treatment. 

Physical  examination  showed  marked  involvement 
of  all  the  joints  of  the  arms  and  legs  with  ankylosis 
and  more  or  less  pain  and  swelling.  The  left  wrist 
was  ankylosed  at  35  degrees  radial  adduction  and  the 
left  shoulder  showed  a  bursitis.  The  left  elbow 
showed  a  few  degrees  motion  and  was  held  rigidly 
at  about  135  degrees  extension. 

The  patient  was  advised  to  have  the  shoulder 
manipulated  and  put  up  in  plaster  and  to  have  the 
deformity  of  the  wrist  corrected.  For  the  elbow,  an 
arthroplasty  was  advised. 

On  July  10,  I  did  an  ether  manipulation  of  the 
hips,  knees,  and  feet. 

January  13,  1915,  an  arthroplasty  was  performed 
on  the  left  elbow.  The  olecranon  was  found  anky- 
losed to  the  humerus.  Both  humerus  and  ulna 
showed  a  large  amount  of  bone  atrophy. 

On  October  13,  I  operated  on  the  wrist  for 
ankylosis.  I  excised  the  heads  of  the  first  phalangeal 
joints  of  the  four  fingers  besides  the  distal  metacarpal 
head  of  the  thumb  and  fourth  finger. 

On  February  6,  1916,  I  did  an  excision  of  the 
shoulder. 

The  latest  report  on  this  case  is  July  23,  1919,  at 
which  time  flexion  was  perfect;  when  standing  or 
sitting,  complete  extension  is  possible.  The  action 
of  the  elbow,  however,  below  a  right  angle  is  weak, 
due  to  muscular  atrophy. 

Case  16.  G.  F.  The  trouble  began  8  years  before 
with  an  infectious  arthritis  affecting  the  fingers  of 
the  right  hand.  Later,  she  had  other  attacks  in- 
volving the  other  hand,  the  feet,  ankles,  and  knees. 
About  a  year  before  she  entered  the  hospital,  she 
was  confined  to  her  bed  for  8  weeks  with  an  attack 
involving  the  elbows,  hands,  and  ankles.  Sub- 
sequent to  this,  the  mobility  in  her  hands  and  elbows 
had  diminished.  She  entered  the  Carney  Hospital  on 
December   27,    1913,   for   relief   of   this   condition. 

Physical  examination  at  this  time  showed  marked 
involvement  in  the  arthritic  process  of  the  elbows, 
fingers,  ankles,  and  toes.  The  right  elbow  was 
ankylosed  at  155  degrees.  The  left  elbow  showed 
motion  from  160  degrees  extension  to  45  degrees 
flexion. 

The  patient  received  general  treatment  and  was 
referred  to  the  surgical  department  for  an  Ueo- 
sigmoidostomy.  She  left  the  hospital  relieved 
following  this  operation. 

In  Januar\-,  191 5,  she  re-entered  the  hospital  for 
relief  of  the  stiffness  of  her  joints.  Since  the  ileo- 
signioidostomy,  her  general  health  has  improved. 
Her  joint  condition,  however,  has  remained  un- 
changed. 
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Physical  examination  showed  the  right  elbow 
permanently  ankylosed,  the  left  ankylosed  at  go 
degrees  with  5  degrees  motion. 

On  January  20,  igis,  I  did  my  usual  arthroplasty 
on  the  right  elbow.  She  made  a  normal  recovery  and 
left  the  hospital  with  a  good  amount  of  motion. 

After  she  left  the  hospital,  she  had  another  acute 
attack  of  arthritis  which  affected  this  joint,  (iradual- 
ly,  motion  became  more  painful  and  shut  down.  For 
this  condition,  she  re-entered  the  Carney  Hospital. 
The  X-ray  showed  anteriorly  the  development  of 
new  bone.  A  secondary  operation  was  done  at  which 
the  head  of  the  radius  was  removed  as  well  as  the 
exuberant  bony  tissue. 

Case  17.  I.  H.  had  fallen  on  her  elbow  4  months 
before  she  entered  the  hospital.  She  had  suffered 
considerably  from  pain  and  was  unable  to  use  her 
arm.  At  this  time,  I  manipulated  her  elbow  under 
ether  and  later  manipulated  it  every  2  weeks  in  the 
Carney  out-patient.  On  account  of  the  limitation  in 
motion,  an  arthroplasty  was  advised. 

She  entered  the  Carney  Hospital  on  June  22,  1915. 
.\t  this  time,  the  elbow  was  slightly  tender  and 
motion  was  limited  to  forty  degrees.  There  was  no 
pain  but  the  joint  was  somewhat  enlarged  and  the 
bones  felt  roligh.  The  roentgenogram  showed  an  old 
fracture  of  the  lower  end  of  the  humerus. 

On  June  2,3,  I  did  an  arthroplasty  of  the  elbow- 
joint,  using  a  free  flap  of  fascia  lata,  after  which  the 
patient  made  a  good  ether  recovery.  The  following 
day,  the  plaster  was  trimmed  about  the  fingers.  The 
fever  ami  swelling  of  the  hand  continued  for  several 
days  until,  on  the  28th,  the  cast  was  bivalved,  when 
the  temperature  dropped  and  the  oedcma.disappeared. 

On  July  3,  the  patient  was  up  in  a  chair.  On  the 
6th,  the  dressing  showed  a  slight  superficial  sepsis. 
The  motion  of  the  arm  was  very  much  increased. 
She  was  discharged  from  the  hospital  on  July  15,  to 
report  to  the  out-patient  department.  Following 
this,  there  was  a  gradual  return  of  motion. 

In  June,  1919,  3  years  after  the  operation,  she 
showed  a  range  of  motion  from  37  to  125  degrees. 

Case  18.  D.  S.  While  playing  basket  ball,  the 
patient  had  been  pushed  against  the  wall,  injuring 
the  right  elbow.  He  suffered  a  good  deal  of  acute 
pain  immediately  following  this  and  soreness  had 
persisted  for  several  weeks.  The  elbow  had  gradually 
become  stiff.  Twelve  months  before  this,  D.  S.  had 
had  an  acute  condition  in  the  elbow,  when  it  was  hot 
and  painful,  but  quieted  down  quickly. 

Physical  examination  showed  the  right  arm  held  in 
about  105  degrees  flexion.  .Vbout  one-fourth  pro- 
nation was  allowed  and  supination  was  limited  one- 
half.  The  patient's  grip  was  good  and  he  had 
apparently  full  use  of  the  fingers  and  hand.  There 
was  very  slight  capsular  thickening  and  the  fossa' 
on  either  side  of  the  olecranon  were  not  as  sharp  as 
normal.  The  musculature  of  the  arm  was  good. 
Sudden  jerks  in  flexion  and  extension  were  painfifl. 

.\rthroplasty  was  advised.  This  was  done  by  my 
usual  method  at  the  House  of  Mercy  Hospital, 
Pittsfield,  September  23,  1915. 


The  patient  was  last  seen  2  years  after  the  opera- 
tion. He  has  been  working  with  the  General  Electric 
Company  and  has  been  admitted  to  the  National 
Guard.  He  states  that  in  damp  weather  he  has  a 
little  aching  pain  and  cannot  do  heavy  lilting. 
He  can  dress  himself.  In  October,  1917,  while 
playing  a  game,  his  arm  was  strained  and  something 
snapped,  but  he  was  able  to  keep  on  playing.  The 
fingers  got  a  little  stiff  afterward  with  pain  up  the 
arm.  The  weakness  and  inability  to  use  the  arm 
lasted  4  weeks  but  was  followed  by  perfect  re- 
covery. 

The  arm  at  this  time  showed  extension  to  125 
degrees  and  fle.xion  to  20  degrees,  pronation 
one-half.  Musculature  was  good.  He  shows  a 
perfect  functional  result. 

Case  19.  J.  T.  One  year  before  the  arthroplasty, 
his  right  arm  had  been  severely  burned  while  he  was 
at  work  in  a  paper  mill.  The  burn  had  become 
septic,  resulting  in  marked  contraction  of  the  scar 
tissue  for  which  an  extensive  skin  graft  had  been  done 
with  very  good  result.  His  elbow,  however,  had 
remained  stiff. 

Physical  examination  was  negative  except  for  the 
right  arm.  The  scar  tissue  extended  from  the  fingers 
to  the  axilla  on  both  anterior  and  posterior  surfaces. 
The  thumb  was  abducted  one-half  and  the  fingers 
held  in  hyperextension.  They  could,  however,  be 
flexed. 

On  October  4,  191 5,  I  operated  upon  the  elbow 
doing  an  arthroplasty  with  a  flap  of  free  fascia.  At 
operation,  the  ankylosis  was  found  to  be  fibrous. 

The  patient  made  a  good  recovery  from  the  ether. 
The  wound  was  dressed  on  the  second  day  when  it 
was  found  clean,  but  the  skin  suggested  a  slough  in 
the  middle  of  the  incision.  He  was  discharged  from 
the  hospital  on  the  2jd  after  an  uneventful  recovery. 

Two  months  later,  the  elbow  showed  a  range  of 
motion  from  45  to  140  degrees  and  was  free  from  pain. 

Case  20.  J.  C.  The  right  elbow  had  become  stitT 
following  an  acute  infection  of  the  entire  arm.  Later, 
there  had  been  a  discharging  sinus  near  the  elbow- 
joint. 

Physical  examination  was  negative  except  for  the 
right  arm  which  showed  some  atrophy.  .\11  motions 
of  the  shoulder  were  normal.  The  elbow  was  solidly 
ankylosed  at  165  degrees.  Motion  of  the  hand  was 
limited.  The  X-rays  showed  a  bony  ankylosis  of  the 
elbow-joint. 

On  February  27, 1917, 1  did  an  arthroplasty  by  my 
usual  method.  This  case  was  unusual  in  that  the 
remodeling  was  very  diflicult.  Ordinarily,  after 
the  olecranon  has  been  sawed  through,  you  can  break 
open  the  joint  or,  at  least,  there  is  soft  bone  that  is 
readily  sawed  through.  But  in  this  case,  the  joint 
was  solidly  ankylosed  and  every  vestige  of  the  joint 
had  disappeared. 

Following  the  operation,  the  wound  showed  some 
bloody  oo/.ing.  On  March  5.  a  window  was  cut  in  the 
cast  and  the  wound  was  louiul  healed  and  clean. 
The  patient  was  out  of  bed  on  the  loth  and  7  days 
later  was  discharged  from  the  hospital.    Haking  and 
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massage  were  continued.  The  end-result  was  a 
stable  elbow  with  good  function. 

Case  21.  I.  L.  Her  left  elbow  had  become 
ankylosed  as  the  result  of  an  arthritis  of  10  months' 
duration.  When  I  first  saw  her,  October  3,  iqi6,  her 
elbow  was  very  sensitive  and  painful,  ."^bout  10 
degrees  motion  was  allowed  in  the  joint  which  was 
held  in  1.50  degrees  extension.  Supination  was  about 
one-third  normal. 

In  spite  of  conservative  treatment,  the  elbow  con- 
tinued to  stiffen.  .Vs  a  roentgenogram  taken 
February  17,  1017,  showed  a  bony  ankylosis,  an 
arthroplasty  was  advised.  This  was  done  March  6, 
1917,  and  was  followed  by  an  uneventful  recovery. 

!Miss  L.  was  last  seen  IVIay  26,  1919.  She  stated 
that  only  occasionally  did  she  have  slight  pain. 
Motion  in  the  elbow  was  from  45  to  145  degrees  and 
she  had  a  stable,  useful  arm  with  no  lateral  mobility. 
Rotation  was  limited  to  15  degrees  in  the  mid- 
position.  This  loss  of  motion  is  apparently  due  to  the 
enlargement  of  the  head  of  the  radius  and  its 
excision  was  advised. 

Case  22.  C.  M.  had  a  complete  bony  ankylosis  of 
the  left  elbow  in  145  degrees  extension.  The  condition 
had  existed  for  17  years,  since  the  patient  was  14 
months  old,  when  she  had  broken  her  arm.  The 
X-ray  showed  a  complete  obliteration  of  the  joint. 

On  August  2S,  191 7,  I  did  an  arthroplasty  at  St. 
Luke's  Hospital,  New  Bedford.  After  an  uneventful 
recovery,  the  patient  was  discharged  a  week  later  to 
report  weekly  to  the  out-patient  department. 

On  September  6,  the  cast  was  split  and  the  wound 
dressed.  The  patient  had  15  degrees  motion.  Her 
arm  was  put  up  in  a  sling  and  she  was  asked  to 
manipulate  the  arm  and  report  again  in  2  weeks. 

September  27,  she  returned  and  was  advised  to 
continue  treatment. 

On  October  11,  the  patient  did  not  show  much 
gain  in  motion.  She  admitted  that  she  was  not 
carrying  out  instructions  regarding  e.xercising  the 
arm.  She  was  advised  to  have  an  ether  manipulation. 

October  25,  she  reported  at  the  hospital  but  again 
was    found    not    to    be    carrying   out    instructions. 

November  i,  she  showed  a  slight  improvement. 
She  was  advised  to  increase  her  exercises. 

November  8,  she  was  referred  to  the  hospital  for 
an  ether  manipulation. 

December  20,  she  was  again  ailviscd  to  have  liie 
elbow  forcibly  manipulated. 

January  3,  1918,  an  ether  maiiijiulation  was  done 
and    the   arm   strapped   up   in   30   degrees    llexion. 

On  January  10,  the  patient  reported  and  was 
found  to  be  doing  well.  She  was  asked  to  report  each 
week. 

When  the  patient  reported  again  a  week  later,  she 
was  found  to  be  again  not  following  directions.  A 
further  manipulation  was  advised. 

On  January  31,  she  visited  the  clinic  for  the  last 
time.  Manipulation  was  again  advised.  Since  this 
time,  she  has  been  seen  several  times  b>-  our  social 
worker  and  urged  to  return  for  further  treatment, 
but  this  she  has  steadilv  refused  to  do.    She  is  work- 


ing daily  in  a  mill.  When  last  seen.  May  19,  1919, 
she  stated  that  she  felt  the  arm  would  have  been  all 
right  if  she  had  come  again  for  operation,  but  was 
afraid  of  the  pain  and  her  mother  did  not  want  her  to 
go  again  to  the  hospital.  This  case  shows  the 
necessity  of  the  co-operation  of  the  patient  in  the 
after-treatment. 

Case  23.  M.  R.  fell  on  January  12,  1918,  fractur- 
ing her  elbow.  Splints  were  applied  at  this  time  and 
remained  on  for  3  weeks.  On  JNIarch  7,  an  operative 
attempt  was  made  at  the  Brockton  Hospital  to  gain 
motion.  I  first  saw  Miss  R.  on  June  4,  1918.  At  this 
time,  her  elbow  was  swollen  and  painful  and  allowed 
motion  only  fron.  155  to  160  degrees.  It  was  held  in 
permanent  pronation  with  no  motion  in  the  radio- 
ulnar joint.    There  was  a  slight  discharge. 

.\  few  weeks  later  she  entered  the  Carney  Hospital 
and  on  June  27  I  manipulated  the  arm  and  applied  a 
cast  which  was  kept  on  4  days.  She  was  then  dis- 
charged with  her  arm  in  a  sling. 

As  the  arm  again  stiffened,  she  re-entered  the 
hospital  February  10,  1919.  At  this  time,  her  elbow 
was  ankylosed  at  90  degrees.  On  February  12,  I  did 
my  usual  arthroplasty.  The  soft  tissue  surrounding 
the  joint  presented  a  mass  of  scar  tissue  from  which 
the  ulnar  nerve  could  not  be  isolated.  The  tissue 
through  which  the  nerve  must  have  run  was  there- 
fore dissected  back  and  retracted  en  bloc.  The  line  of 
the  old  joint  was  discovered  with  difficulty. 

The  patient  made  a  good  ether  recovery  and  was 
fairly  comfortable  the  following  day  after  some  pain 
on  the  previous  night.  The  cast  was  stained  through 
by  the  discharge  from  the  wound. 

On  February  14,  a  window  was  cut  in  the  cast  over 
the  area  of  operation  and  a  sterile  alcohol  dressing 
applied.  The  bloody  discharge  from  the  wound  still 
continued  on  February  17.  This  condition  remained 
unchanged  until  the  26th,  when  the  wound  showed 
some  healing  upon  the  outer  side  of  the  elbow.  On 
the  28th,  the  discharge  had  decreased  in  amount  but 
the  dressing  showed  a  slight  amount  of  pus  on  the 
inner  side. 

On  March  4,  motion  was  possible  from  So  to  105 
degrees  without  pain. 

On  March  10,  the  arm  was  put  up  in  a  sling  in  as 
acute  flexion  as  possible  and  dail\'  manipulation  of 
the  fingers  begun.   The  wountl  was  still  ilischarging. 

On  March  24,  the  discharge  had  decreased  slightly 
in    amount.     The    finger    motions    had    increased. 

On  March  31,  the  condition  was  unchanged.  Light 
massage  was  begun  on  the  upper  and  lower  arm. 
Dressings  were  continued  twice  a  day. 

On  -\pril  7,  the  arm  was  put  up  in  a  sling  at  about 
70  degrees  flexion.  There  was  still  a  discharge.  On 
.\pril  14.  there  was  some  swelling  back  of  the  elbow- 
joint  but  no  fluctuation  was  felt.  The  arm  was  kept 
quiet  and  the  swelling  subsided  in  a  few  days.  The 
discharge  gradually  decreased,  and  on  April  20  the 
patient  was  discharged  to  have  the  dressings  done  by 
her  local  doctor. 

Case  24.  F.  .-X.  suffered  on  Ma>'  30,  1916.  from  a 
severe  osteomvelitis  of  the  left  humerus.    The  arm 
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was  incised  at  this  time  and  a  sequestrum  removed. 
Since  then,  his  general  condition  had  improved  but 
he  had  suffered  from  wrist-drop  since  the  operation, 
and  motion  in  the  elbow  had  been  lost. 

When  A.  was  referred  to  me,  the  arm  showed  a 
seven  and  one-half  inch  scar  on  the  outer  aspect. 
There  were  two  sinuses  which  discharged  creamy  pus. 
The  shoulder  motions  were  one-half  normal.  The 
elbow  was  slightly  thickened  and  showed  local  heat. 
It  was  ankylosed  at  i  lo  degrees  with  a  few  degrees 
motion.  There  was  complete  wrist-drop.  X-ray 
showed  a  diffuse  osteomyelitis  involving  the  whole 
humerus  with  some  evidence  of  sequestrum  forma- 
tion in  the  upper  third.  A  subperiosteal  resection  of 
the  shaft  of  the  humerus  was  done.  From  this  opera- 
tion, he  made  a  good  convalescence. 

On  -August  15,  191 7,  the  arm  showed  the  scar 
healed.  There  was  apparently  a  total  regeneration 
of  the  humerus.  The  shoulder  showed  45  degrees 
motion  in  abduction  with  good  anteroposterior 
movements.  The  elbow  was  ankylosed  at  100 
degrees  with  a  few  degrees  motion.  Supination  was 
limited.  His  wrist  was  fitted  with  a  hyperextension 
splint. 

On  June  4,  1918,  as  the  elbow  had  not  dis- 
charged for  a  year,  an  arthroplasty  was  advised. 
This  was  done  July  24  at  the  Carney  Hospital.  The 
elbow  was  found  ankylosed  at  160  degrees.  There 
was  a  musculospiral  paralysis. 

Convalescence  was  uneventful.  On  .Xugust  10,  the 
cast  was  removed.  On  August  lo,  motion  without 
discomfort  was  possible  from  70  to  120  degrees.  He 
had  a  slight  rise  of  temperature  on  the  13th  but  this 
quickly  dropped.  He  was  discharged  from  the 
hospital  on  August  17  to  have  dressings  done  by  his 
family  physician  and  to  report  from  time  to  time  to 
my  office. 

September  7,  he  showed  15  degrees  motion.  On 
September  17,  there  was  less  motion.  On  October  24, 
motion  had  shut  down  to  8  degrees  and  a  manipula- 
tion was  advised.  This  was  done  on  November  10, 
igi8,  following  which  the  elbow  showed  10  degrees 
motion. 

On  November  5.  1910,  I  did  a  tendon  trans- 
plantation for  the  relief  of  the  musculospiral  paralysis 
with  excellent  result. 

However,  as  motion  in  the  elbow  was  restricted, 
further  operative  interference  was  advised.  For  this, 
the  patient  entered  the  Brooks  Hospital  where,  on 
July  7,  I  removed  the  head  of  the  radius  and  three- 
C|uarters  of  an  inch  of  the  humerus. 

He  made  a  good  recovery.  On  July  28,  he  had 
motion  from  45  to  90  degrees.  On  .August  25,  he  had 
motion  from  75  to  135  degrees.  On  October  26,  he 
showed  motion  from   40  degrees  to   160  degrees. 

Case  25.  F.  D.  In  loio,  the  right  elbow  became 
swollen  and  tender.  At  this  time  an  open  operation 
was  done  on  the  joint.  Six  months  later,  another 
operation  was  done,  after  which  the  elbow  drained 
for  4  years  and  he  lost  the  entire  use  of  the  arm. 

Physical  examination  showed  marked  atrophy  of 
the  muscles  of  the  arm.    There  were  numerus  scars 


above  and  about  the  elbow.  The  elbow  was  anky- 
losed at  180  degrees.  Finger  and  shoulder  motions 
were  normal. 

On  August  10,  1918,  by  my  usual  method,  I  did  an 
arthroplasty  on  his  elbow.  He  made  a  good  recovery 
and  had  a  normal  convalescence.  Two  weeks  later, 
he  was  discharged  to  have  daily  dressings  done  by 
his  family  doctor.  ^lotion  at  this  time  was  from  80 
to  100  degrees  without  pain. 

He  reported  at  my  office  on  .August  30.  At  this 
time,  the  wound  was  not  quite  healed.  The  elbow 
showed  30  degrees  motion.  Following  this,  he  was 
seen  about  every  6  weeks.  On  October  iS,  the  wound 
was    found    healed.     Motion    gradually    increased. 

On  December  0,  iqig,  he  showed  motion  from  35 
to  145  degrees  with  full  supination.  The  elbow  was 
stable  with  no  lateral  motion.  He  has  no  pain,  works 
as  a  telegraph  operator  and  "lifts  anything." 

Case  26.  S.  S.  was  first  admitted  to  the  Burbank 
Hospital,  Fitchburg,  December  5,  1017,  with  a  sub- 
acute neisserian  infection.  Five  years  previously  the 
right  knee  had  become  swollen,  and  remained  so  for 
3  months.  .\  month  later,  the  right  elbow  became 
swollen  and  painful.  At  that  time,  she  could  bend 
the  elbow  but,  as  this  caused  pain,  she  did  not  do  so. 
.At  the  time  of  her  admission,  she  could  not  bend  the 
elbow  nor  lift  the  arm,  and  the  elbow  region  was 
swollen  and  painful.  The  Wassermann  test  was 
positive.  She  remained  in  the  hospital  38  days, 
receiving  general  treatment  and  was  discharged 
relieved. 

She  returned  to  the  out-patient  department,  July 
I,  1918.  The  arm  was  then  put  up  in  plaster  from 
wrist  to  shoulder  to  remain  on  2  months.  She  was 
told  that  her  elbow  woidd  probably  become  stiff  and 
would  require  an  arthroplasty  later. 

On  January  g,  igig,  the  patient  was  advised  to 
have  an  arthroplasty  done  as  her  elbow  had  become 
stiff.  Following  the  operation  on  Februar>'  6  she  had 
an  uneventful  recovery.  The  cast  was  removed  in  2 
weeks,  after  which  passive  motion  was  begun.  She 
was  discharged  March  18,  1919. 

When  last  seen,  April  3,  igig,  she  had  a  range  of 
motion  from  45  to  135  degrees. 

Case  27.  N.  B.  was  admitted  to  the  House  of 
Mercy  Hospital,  Pittsfield,  on  March  4,  igig,  for 
the  relief  of  an  ankylosis  of  4  months'  duration,  the 
result  of  an  infectious  arthritis.  There  was  marked 
atrophy  of  the  left  deltoid  but  no  pain  nor  tenderness 
in  the  shoulder-joint  and  no  limitation  of  motion. 
The  left  elbow  was  ankylosed  at  150  tlegrces.  She 
remained  at  this  time  in  the  hospital  for  a  month 
under  conservative  treatment,  then  left  the  hospital 
unrelieved  and  was  advised  to  return  later  for 
operative  interference. 

On  June  24,  she  re-entered  the  hospital.  At  this 
time,  the  elbow  was  ankylosed  at  150  degrees.  I  did 
my  usual  arthroplasty  and  obtained  a  very  good 
immediate  result .  The  convalescence  was  uneventful 
but  the  patient  did  not  co-operate  in  the  after- 
treatment,  spoiling  what  would  otherwise  have  been 
an  excellent  result. 
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On  September  16,  following  manipulation,  she 
gained  voluntary  extension  to  150  degrees.  She 
returned  to  the  outpatient  department  for  massage 
and  manipulation  until  December,  IQ19.  At  this 
time,  she  had  motion  from  75  to  120  degrees  and  a 
useful,  stable  arm. 

Case  28.  \V.  M.  had  fractured  his  olecranon  as 
the  result  of  a  fall.  Following  an  open  operation  in 
which  the  olecranon  was  fastened  in  place  with  silver 
wire,  the  elbow  gave  him  no  further  trouble  until  a 
year  later  following  a  second  injury.  When  moving  a 
heavy  box,  a  second  box  had  fallen  and  hit  him 
on  the  elbow.  Two  weeks  later,  when  he  reported  to 
the  hospital,  he  was  in  great  pain  and  showed  a  dis- 
charging sinus  from  which  a  piece  of  wire  which  was 
protruding  was  easily  removed.  Free  drainage  was 
established  and  later  the  arm  was  twice  curetted. 
He  was  discharged  March  21  after  a  tempestuous 
illness,  to  report  to  the  out-patient  department  for 
dressings.  In  July,  the  wounds  had  healed  and  the 
patient  was  discharged  to  return  in  6  months  for  an 
arthroplasty. 

This  I  did  on  July  q,  igiQ,  and  on  his  discharge 
from  the  hospital  on  September  4,  he  was  able  to 
flex  and  rotate  his  arm  voluntarily.  He  is  still  under- 
going treatment  and  manipulation,  baking,  and 
massage.  On  October  iS,  igiq,  he  had  voluntary 
motion  from  i  jcS  to  105  degrees.  On  October  30, 
iq20,  he  had  voluntary  motion  from  60  degrees  to 
135  degrees. 
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SECTION  OF  THE  ANTEROLATER.\L  TIL\CT  OF  THE   CORD    FOR  THE 
RELIEF  OF  INTRACTABLE  PAIN  DUE  TO  SPINAL  CORD  LESIONS' 
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THE  problem  of  relieving  the  pain  aris- 
ing from  lesions  involving  the  spinal 
cord  or  peripheral  nervous  system  may 
try  the  resources  of  physicians  and  surgeons 
alike.  The  remedy  for  these  distressing  con- 
ditions is  therapeutic  or  such  radical  pro- 
cedures as  section  of  the  cord,  complete  or 
partial;  division  of  the  posterior  spinal  roots; 
division  of  the  posterior  columns  of  the  cord; 
section  of  the  pain-conducting  tracts  in  the 
cord  above  the  level  of  the  disease  and  extra- 
dural operations  on  spinal  roots  or  ganglia. 
What  does  medicine  offer?  Therapeutic 
measures,  consisting  chiefly  of  the  adminis- 
tration of  drugs  of  the  opium  group,  usually 
prove  unsatisfactory.  The  condition  of  the 
patient  becomes  pitiable.  Deriving  only  tem- 
porary relief,  he  either  becomes  addicted  to 
the  use  of  morphine  or  despairing  of  relief 
may  attempt  suicide. 

What  does  surgery  oft'er?  Thanks  to  the 
neurologist  several  measures  have  been  advo- 
cated. Although  section  of  the  cord  has  been 
suggested  as  a  last  resort  in  lesions  producing 
unbearable  pain,  one  can  hardly  conceive 
such  a  measure  actually  being  carried  out  with 
all  the  outcome  which  a  complete  paralysis 
would  bring.  Division  of  the  posterior  roots 
of  the  spinal  cord  for  the  relief  of  pain  was 
first  suggested  by  Dana  in  1888,  and  Abbe 
was  the  first  to  report  the  operation.  Since 
this  time  numerous  root  resections  are  on 
record  and  although  the  operation  would 
appear  theoretically  sound  many  failures  to 
attain  the  desired  result  have  been  reported. 
In  igoo,  Mingazzini  proposed  the  operation 
for  gastric  crises  and  lancinating  pains  of 
tabes.  But  it  was  not  until  igoS  that  Ft)er- 
ster  first  reported  the  operation  for  this  dis- 
ease. The  result  of  operation  in  a  large  series 
of  these  cases  has  not  been  entirely  satis- 
factory. "In  1910  A.  Schullcr  suggested  that 
as  a  substitute  operation  partial  division  of 
the  spinal  cord  might  be  employed,  instead 


of  section  of  the  posterior  roots  for  spasticity 
either  alone  or  with  the  direct  cerebellar 
tract;  the  anterolateral  column  might  be  cut 
for  gastric  crises.  He  reported  no  cases  in 
which  this  operation  was  performed  and  he 
advised  it  for  these  two  conditions." 

A  notable  contribution  to  this  subject 
was  made  by  Spiller  in  191 2.  He  proposed 
employing  the  method  of  dividing  the  antero- 
lateral tract  of  the  cord  for  the  relief  of  per- 
sistent pain  of  organic  origin  independent  of 
gastric  crises,  and  with  Martin  published  the 
result  of  the  first  case  illustrating  this  pro- 
cedure. The  operation  was  performed  by 
Martin,  January  19,  191 1.  Since  then  the 
operation  has  been  performed  by  Beer,  Foer- 
ster,  Elsberg,  and  Frazier  who  recently  pub- 
lished his  results  in  6  cases. 

A  brief  abstract  of  the  recorded  cases  are 
here  included. 

Spiller  and  Martin.  J.  Am.  M.  .\ss.,  1912,  Iviii, 
1489.  Patient  had  an  inoperable  tumor  of  the  lower 
part  of  the  spinal  cord  from  which  he  suffered  severe 
pain  in  both  legs  for  j  years  previous  to  operation. 
.\t  the  suggestion  of  Spiller  a  division  of  each  an- 
terolateral tract  was  made  by  Martin,  January  19, 
igii.  The  laminx  and  spinous  processes  of  the 
si.xth,  seventh,  and  eighth  thoracic  vertebrx  were 
removed.  Two  months  later  it  was  noted  that  the 
operation  seemed  to  have  been  successful  in  dimin- 
ishing the  pain. 

Beer.  J.  .\m.  M.  Ass.,  191J,  l.x,  267.  Metastatic 
carcinoma  in  pelvis  originating  from  the  cervix 
uteri,  which  was  removed  15  months  previously. 
Severe  pain  in  right  leg  which  caused  the  patient 
to  draw  up  the  leg.  A  stovaine  injection  into  the 
spinal  canal  was  made  with  complete  temporary 
relief  of  all  pain.  lie  advises  this  procedure  on  the 
ground  that  if  the  injection  does  not  produce  relief, 
the  operation  is  contra-indicated  for  self-evident 
reasons.  On  July  2,  1912,  a  laminectomy  with 
removal  of  the  ninth  and  tenth  thoracic  lamina;  was 
male  and  the  left  anterolateral  column  w;is  sec- 
tioned. Twelve  days  after  operation  the  patient 
was  up  walking  about,  all  pain  in  the  right  lower 
extremity  was  gone,  and  no  vestige  of  it  was  felt 
since  operation.  Some  pain  develoiud  later  in  left 
side  and  back  but  to  day  of  her  death  patient  was 
free  from  pain  in  right  side. 


'  Read  before  the  Western  Surgical  .\ssociation,  Los  .\ngclcs,  Decimbcr  3-4,  1020. 
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Foerster.  Surgery  of  Ihc  Spinal  Column  by 
Frazier,  p.  910.  At  Focrstcr's  suggestion  Tietze 
performed  a  section  of  the  lateral  column  on  a  pa- 
tient who  had  previously  had  a  root  resection  for 
gastric  crises  in  which  posterior  roots  from  the  sixth 
to  twelfth  thoracic  had  been  cut.  Pains  which 
became  unbearable  appeared  in  the  left  leg.  An 
attempt  to  section  the  lumbar  roots  was  found  im- 
possible because  of  adhesions,  and  section  of  the 
anterolateral  columns  was  decided  upon.  Following 
this  the  pain  entirely  disappeared. 

Elsberg.  Diseases  of  the  Spinal  Cord  and  Its 
Membranes  by  Elsberg,  p.  164.  Reference  to,  but 
no  abstract  of,  the  operation  is  given. 

Frazier.    Arch.  Neurol.  &  Psych.,  iv,  1,^7. 

Case  i.  The  patient  had  an  inoperable  sarcoma 
of  the  spine  at  the  level  of  the  second  and  third 
lumbar  vertebras.  Suffering  was  intense  and  un- 
controlled by  morphine.  Chordotomy  was  cm- 
ployed  with  section  of  the  anterolateral  column, 
right  and  left,  at  the  level  of  the  first  lumbar  seg- 
ment. This  resulted  in  total  loss  of  thermal  and 
pain  sensation. 

Case  2.  The  patient  had  a  gunshot  wound  of  the 
spine  with  intense  pain  in  the  left  lower  extremity. 
Four  grains  of  morphine  a  day  were  given  with  only 
partial  relief.  Unilateral  chordotomy  was  performed 
and  resulted  in  complete  cessation  of  pain.  There 
had  been  no  recurrence  at  the  last  observation,  12 
months  later. 

Case  3.  The  patient  had  carcinoma  of  the  rectum, 
with  pain  in  the  rectum,  buttock,  and  thighs. 
Colostomy  and  section  of  the  anterolateral  column, 
left  and  right,  were  performed.  Complete  loss  of 
thermal  and  pain  sense  on  one  side  only  resulted. 
Radiumtherapy  was  employed  for  the  carcinoma. 
Four  years  later  the  patient  reported  himself  free 
from   discomfort;     presumptive    recover)'. 

Case  4.  The  patient  had  an  inoperable  sarcoma 
of  the  thigh  with  pelvic  metastasis  and  insuffer- 
able pain  ill  the  gluteal  region.  The  anterolateral 
columns  of  the  cord  were  sectioned  with  relief  from 
pain  from  the  time  of  the  operation  until  the  pa- 
tient's death,   months  later. 

Case  5.  The  patient  had  received  a  gunshot 
wound  of  the  spine,  and  suffered  pain  in  both  lower 
extremities.  Chordotomy  was  performed  with 
loss  of  pain  and  temperature  sense. 

Case  6.  The  patient  had  received  a  shell  wound 
of  the  pelvis  with  injury  to  the  sciatic  nerve.  He 
Iiad  had  intense  unbearable  pain  in  the  thigh  and 
foot  for  two  and  a  half  years,  unrelieved  and  unabated. 
The  anterolateral  columns  were  sectioned  with 
absolute  relief.  There  was  recurrence  of  pain  much 
more  moderate,  several  months  later. 

SELECTION    OF    THE    SEGMENT    OF    CORD    FOR 
OPER.'V.TION 

In  the  language  of  Frazier,  "the  question 
of  segmental  selection  is  a  matter  of  some 
concern.    We  assume  that  the  lesion  docs  not 


involve  the  upper  extremity.  Manifestly, 
the  section  could  not  be  made  sufficiently 
high,  that  is,  several  segments  above  the 
origin  of  the  brachial  plexus,  with  any  degree 
of  safety.  We  assume  that  the  lesion  is  in 
the  pelvis  or  involves  the  spinal  column  not 
above  the  lesion  so  as  to  ensure  the  crossing 
of  all  afferent  tracts  and  to  allow  for  the  exten- 
sion of  the  growth  upward,  it  would  be  well 
to  add  two  or  three  segments.  So  much  for 
the  physiological  or  anatomical  grounds. 
From  the  practical  or  technical  point  of  view, 
I  have  selected  the  sixth  thoracic  segment  as 
the  most  convenient  for  all  lesions  not  higher 
than  the  ninth  or  tenth  segments."  In  his 
book  on  Surgery  of  the  Spinal  Cord,  Frazier 
suggests  that  the  fourth,  fifth,  or  sixth  thoracic 
segment  should  be  selected  as  this  level  would 
be  appropriate  not  only  for  the  relief  of  pain 
in  the  lower  extremity  but  for  the  relief  of 
gastric  crises. 

DESCRimiON  OF  THE  OPER,^TIOX 

In  this  operation  as  in  all  surgical  proced- 
ures a  knowledge  of  the  anatomy  and  physi- 
ology of  the  spinal  cord  is  essential.  The 
cord  is  exposed  in  the  region  of  the  fourth, 
fifth,  or  sixth  thoracic  segments  by  the  usual 
laminectomy.  Removal  of  two  laminae  is  as 
a  rule  sufficient  for  the  proper  exposure  of  the 
cord.  The  dura  having  been  opened  the 
dentate  ligament  is  identified,  grasped  with 
a  mosquito  forceps,  and  severed  from  the 
dura.  Traction  on  this  ligament  will  rotate 
the  cord  so  that  the  anterolateral  tract  may 
be  readily  exposed.  A  small  von  Graefc 
knife  with  its  back  toward  the  dentate  liga- 
ment is  inserted  just  in  front  of  the  ligament 
and  passed  to  a  depth  of  2.5  millimeters  and 
brought  out  behind  the  origin  of  the  anterior 
roots,  making  an  incision  approximately  2.5 
millimeters  deep  by  ,^  millimeters  wide.  The 
section  may  be  unilateral  or  bilateral  de- 
pending on  the  nature  of  the  lesions.  Bleed- 
ing is  usually  slight  following  the  section. 
A  stovaine  block  may  be  employed  previous 
to  the  section  by  placing  a  pledget  of  cotton 
saturated  with  0.4  stovaine  solution  on  the 
cord  above  the  level  of  the  section.  Follow- 
ing the  section  the  dura  is  closed  and  the  lami- 
nectomy wound  sutured  in  layers. 
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POSTOPERATIVE  TREATME.N'T 

Following  the  operation  careful  nursing 
must  be  carried  out  as  the  patient  has  lost 
both  pain  and  temperature  sense  if  the  opera- 
tion has  been  correctly  done,  and  the  patient 
must  also  be  warned  of  this  particular.  In 
all  of  my  cases  a  hypera^sthetic  zone  at  the 
level  of  the  divided  segment  has  been  noticed. 
Pain  at  this  level  may  be  so  severe  as  to  re- 
quire an  opiate  to  relieve  it. 

The  phenomena  of  bowel  distention,  con- 
stipation, bladder  tenesmus  with  retention, 
symptoms  not  unusual  in  laminectomies,  were 
present  in  all  my  cases.  These  symptoms, 
how-ever,  disappeared  within  a  short  time. 

Only  a  brief  smnmary  of  my  operations 
is  here  given  as  a  more  extensive  neuro- 
logical report  will  be  made  later. 

Case  i.  Referred  by  Dr.  Romeiser  of  the  Neu- 
rological Service,  St.  Louis  City  Hospital.  W.  J., 
age  34,  a  poorly  developed  and  nourished  man,  had 
suffered  from  tabes  for  past  6  years.  He  has  all  the 
classical  signs  of  tabes;  Argyl-Robertson  pupils, 
absent  knee-jerk,  muscular  inco-ordination,  trophic 
ulcers,  etc.  His  blood  and  spinal  fluid  gave  a  posi- 
tive Wassermann.  He  had  pain  in  right  side  of 
trunk  and  involving  leg.  The  pain  has  been  so 
severe  that  the  patient  has  attempted  suicide  four 
different  times.  He  has  become  addicted  to  use  of 
morphine.  The  patient  was  seen  in  consultation 
with  Dr.  Romeiser  who  had  advised  a  root  resection 
but  on  account  of  the  extensive  root  resection  neces- 
sary it  was  decided  to  divide  the  anterolateral 
column. 

Operation,  August  24,  1020.  Through  a  laminec- 
tomy of  the  fifth,  si.xth,  and  seventh  lamina;  the 
cord  was  exposed.  Because  the  right  side  of  the 
l)ody  alone  was  involvx'd  only  a  unilateral  section 
of  the  anterior  column  was  attemi)ted.  The  opera- 
tion was  performed  as  outlined  above. 

Postoperative  notes.  A  i)ainful,  hyperxsthetic 
area  appeared  below  the  costal  margin,  probablx' 
due  to  the  irritation  of  the  cord  at  the  corresponding 
segment,  which  retiuired  morphine  for  several  days. 
There  was  some  bladder  tenesmus,  retention,  and  in- 
continuence  of  urine  at  limes.  Diarrhoea  persisted 
for  .5  weeks.  Pain  disappeared  from  the  right  leg 
immediately  following  the  operation.  He  occasion- 
ally complained  of  pain  on  left  side  of  body.  I  be- 
lieve a  bilateral  section  should  have  been  done. 

Case  2.  Referred  by  Dr.  Romeiser.  P.  B.,  a 
poorly  nourished  white  male,  age  32,  received  an  in- 
jury to  his  spine  in  a  railroad  accident  8  years  ago. 
Immediately  following  his  injury  a  laminectomy 
was  (lone  at  the  level  of  the  ninth,  tenth,  and 
eleventh  thoracic  vertebra;  and  a  spicula  of  bone 
removed  from  the  cord.    Two  vears  later  Dr.  Chad- 


dock  advised  a  section  of  the  posterior  roots  which 
was  attempted,  but  owing  to  the  trauma,  incident 
to  the  previous  operation  or  injury,  the  ner\-e  roots 
could  not  be  identified  and  nothing  was  done.  There 
is  present  incomplete  paralysis  of  both  legs  with 
atrophy  of  muscles.  The  patient  complained  of 
severe  pain  in  abdomen  and  lancinating  pains  in 
both  legs.  He  requires  morphine  constantly.  On 
advice  of  Dr.  Romeiser  a  laminectomy  was  carried 
out  September  8,  1920,  by  removing  fifth,  sixth,  and 
seventh  lamina;  and  a  bilateral  .section  of  the  antero- 
lateral columns  was  made  at  level  of  sixth  thoracic 
segment. 

Postoperative  notes.  Pains  in  both  legs  have 
disappeared.  For  2  weeks  there  was  uncontrollable 
vomiting  and  during  the  second  week  some  diarrhcea 
lasting  2  weeks.  Tenesmus  was  present  in  bowels 
and  bladder.  .\  hypera;sthctic  zone  can  be  demon- 
strated at  the  tenth  and  eleventh  segments.  Pain 
and  temperature  sensation  are  absolutely  abolished 
in  both  legs  below  the  level  of  twelfth  thoracic 
segment.  There  has  been  decided  improvement  in 
this  patient.  No  opiate  is  required  and  he  is  much 
benefited  by  the  operation. 

Case  3.  Referred  by  Dr.  Unterberg.  Mrs.  W. 
has  been  a  sufferer  from  tabes  for  20  years  with 
more  or  less  pain  during  this  time.  For  the  past  2 
years  she  has  not  been  free  from  pain  a  single  day. 
She  has  been  under  the  care  of  several  neurologists. 
She  has  all  the  classical  symptoms  and  signs  of  tabes 
with  gastric  crises  and  lancinating  pains  in  both  legs. 
On  September  11,  1920,  the  fifth  and  sixth  thoracic 
lamina;  were  removed  by  the  usual  laminectomy  and 
the  cord  exposed.  The  presence  of  an  old  lepto- 
meningitis was  revealed  which  rendered  the  expo- 
sure of  the  lateral  columns  difficult.  With  careful 
search  a  point  was  selected  and  division  of  the  an- 
terolateral column  made. 

Postoperative  notes.  On  arousing  from  the  anxs- 
thcsia  she  said  her  legs  felt  like  a  new--born  baby's. 
She  was  entirely  unconscious  of  them  except  for  her 
ability  to  move  them.  Loss  of  pain  sensation  was 
complete  in  both  legs.  The  same  hypera'Sthetic 
area  below  the  costal  margin  appeared,  which  re- 
quired an  opiate  to  relieve  it.  Bladder  and  bowel 
distention  were  markerl  and  tenesmus  of  the  bladder 
was  very  anno\ing.  She  was  up  and  about  in  2 
weeks  and  did  her  own  housework.  She  recently 
had  a  painful  spot  appear  below  the  right  scapula. 
.  The  result  from  this  operation  was  most  satisfactory 
for  relief  of  pain  in  body  and  legs.  On  account  of 
the  plastic  meningitis  found  it  would  have  been 
better  if  section  of  the  posterior  roots  in  the  field 
of  operation  had  been  made. 

Case  4.  Referred  by  Dr.  Unterberg  of  the  .Mex- 
ian  Brothers  Hospital,  and  operated  upon  through 
the  courtesy  of  Dr.  Carrol  Smith.  ^LD.,  age  46, 
a  paper-hanger  has  been  a  sufferer  from  tabetic 
crises  for  past  10  or  12  years.  He  is  blind  in  left 
eye,  he  had  staggering  gait  during  past  0  months. 
Fie  had  shooting  pains  in  both  legs  for  years.  On 
October    22,  1920,  a   section    of    the    anterolateral 


I 


LEIGHTON:     SECTION   OF   ANTEROLATERAL   TRACT   OF   CORD 


columns  was  done,  through  a  laniiiiectoniy  at  level 
of  fifth,  sixth,  and  seventh  laminae,  preceded  by  a 
one-half  per  cent  stovaine  block. 

Postoperative  notes.  There  was  very  little  dis- 
turbance following  the  operation.  The  patient 
was  free  from  pain  for  several  days  and  did  not  re- 
quire any  opiate.  Says  that  he  has  occasional  pain 
in  feet.  The  neurological  report  has  not  been  re- 
turned. Patient  left  hospital  November  i8,  iq2o. 
The  patient's  condition  seemed  much  improved. 
All  of  the  spinothalamic  fibers  apparently  were  not 
divided  in  this  case. 

CONCLUSIONS 

From  my  experience  in  four  cases  I  believe 
it  has  been  shown  that  the  operation  will  pro- 
duce a  permanent  relief  in  any  lesion  below 
the  thoracic  level.  In  the  cases  of  gastric 
crises  I  believe  that  the  section  will  have  to 
be  made  higher  than  the  sixth  thoracic  seg- 
ment, and  see  no  reason  why  it  should  not  be 
made  as  high  as  the  second  or  third  thoracic. 
I  would  also  add  to  the  operation  section  of 
the  posterior  nerve  roots  which  arc  present  in 
the  field,  as  this  would  destroy  sensory  im- 
pulses which  reach  to  a  higher  level  and  arc 
not  touched  in  the  section  of  the  antero- 
lateral columns  since  this  section  includes 
only  pain  impulses  which  have  crossed  to  the 
spinothalamic   tract  below  this  level.     The 


researches  of  Head  and  Pilz  would  seem  to 
show  that  pain  and  temperature  fibers  require 
four  to  si.x  segments  for  their  complete  cross- 
ing in  the  cord.  If  this  is  so.  the  section  of  the 
several  nerve  roots  which  present  in  the  field 
would  seem  to  enhance  the  value  of  the  opera- 
tion especially  in  the  tabetic  case  with  pain 
involving  the  trunk.  The  removal  of  four 
lamina;  instead  of  two  and  removal  of  four 
posterior  roots  would  bridge  the  gap  not  in- 
cluded by  the  section  of  the  anterolateral 
columns.  I  believe  that  a  bilateral  operation 
should  be  done  in  all  tabetics;  in  inoperable 
tumor  of  the  cord  or  such  cases  as  reported 
by  Beer  of  metastatic  pelvic  tiunors. 

The  advice  of  Spiller  that  the  incision  of  the 
cord  might  be  carried  forward  even  including 
the  anterior  horn  or  motor  root  in  the  thoracic 
region  would  appear  to  be  a  good  one  as  little 
harm  could  be  produced  by  it.  The  greatest 
danger  is  in  cutting  too  far  posteriorly  and 
thereby  injuring  the  pyramidal  tract. 

The  operation  while  a  delicate  one  is  not 
difficult  to  perform,  if  one  will  familiarize 
himself  with  the  subject.  It  should  not  be 
employed  recklessly  but  only  after  due  con- 
sideration and  in  consultation  with  the  neu- 
rologist. 
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INTRODUCTION 

THE  fact  that  changes  take  place  in  ihc 
bones  of  the  extremities  when  they  are 
not  used  is  generally  known.  The  exact 
nature  of  these  changes  has  not  been  clearly 
(letined. 

It  has  long  been  appreciated  that  the  bones 
in  an  extremity  which  has  not  been  used,  due 
to  paralysis,  inflammatory  disease,  or  injury, 
become  lighter,  more  permeable  to  the 
roentgen-ray,  and  more  fragile  (i).  These 
changes  hav'e  often  been  attributed  to  the 
direct  effects  of  trophic  influences  or  inflam- 
matory processesfi).  When  associated  with 
injury  alone,  the  assumption  that  non-use 
plays  the  important  role  in  the  causation  of 
these  changes  has  been  made,  but  in  these 
cases  the  emphasis  has  been  laid  on  the 
changed  arthitecture  of  the  affected  bones 
rather  than  on  the  changes  in  the  bones  as  a 
tissue.  The  apparent  complexity  of  bone  as 
a  tissue  is  simplified  if  it  is  regarded  as  a 
special  type  of  connective  tissue,  composed 
of  cells,  and  an  intracellular  matrix.  The 
density,  permeability,  and  strength  of  bones 
are  properties  of  the  matrix  alone.  Growth 
and  regeneration  are  obviously  properties  of 
the  cells  alone.  It,  therefore,  follows  that 
changes  in  the  matrix  of  bone  need  not 
necessarily  influence  its  power  of  growth  or 
regeneration.  It  is  recognized  that  non-use 
(luring  the  period  of  growth  results  in  diminu- 
tion of  the  normal  increase  in  length  and 
thickness  of  the  bones;  but  that  complete 
lack  of  use  docs  not  result  in  complete  cessa- 
1  ion  of  growth  of  bone.  It  has  not  been  clear, 
however,  what  difference  there  is  between  a 
bone  that  has  not  been  used  during  the 
period  of  growth  and  one  that  has  been 
atTected  by  non-use  after  growth  has  been 
established. 

Hone  regeneration  is  a  jjrocess  which  must 
he  considered  independently  of  the  process  of 
bone  growth.    The  later  process  is  confined  to 


a  definite  period  of  life,  and  is  associated  with 
the  processes  of  the  entire  organism.  The 
former  process  may  function  at  any  period 
of  life  and  is  an  intrinsic  property  of  the  bone 
as  a  tissue.  It  has  not  been  known  what 
relationship  there  is  between  bone  atrophy 
and  bone  regeneration. 

The  apparent  complexity  of  bone  as  a  sub- 
stance is  simplified  if  it  is  regarded  as  com- 
posed of  water,  organic  material,  and  mineral 
salts.  The  weight  in  part  and  the  permeabil- 
ity to  X-ray  wholly  depend  upon  the  mass  of 
mineral  constituents  in  the  bone.  It  is  clear 
that  a  bone  may  become  lighter,  more  fragile, 
and  more  permeable  to  X-ray  as  a  result  of 
diminished  bone  mass,  or  on  account  of  a 
change  in  its  chemical  composition.  The 
mass  of  mineral  salts  in  a  bone  may  be  di- 
minished either  by  a  lessening  of  the  volume 
of  bone  substance,  or  by  a  lessening  of  the 
proportions  of  mineral  salts  in  the  bone  with 
no  change  in  volume. 

It  has  not  been  determined  before  which  of 
these  two  conditions  is  responsible  for  the 
diminished  weight  and  strength  and  the 
increased  permeability  to  X-ray  of  bones 
which  have  not  been  used. 

The  purpose  of  this  experimental  and  clini- 
cal study  is  to  determine  the  elTect  of  non-use 
of  bones  as  it  concerns: 

1.  X-ray  photographs; 

2.  Gross  and  microscojiic  anatomy; 
^    Chemical  composition; 

4.  Breaking  strength; 

5.  (Jrowth;  and 
().    Regeneration. 

EXI'KRIMKXTAL  MKTHOD 

Dogs  were  used  for  the  experiments.  Three 
methods  were  emjiloyed  to  jirevent  use  of  the 
foreleg. 

a.  Section  of  the  brachial  plexus,  resulting 
in  partial  or  complete  paralysis — 1_^  experi- 
ments. 
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b.  Excision  of  upper  end  of  humerus,  re- 
sulting in  a  flail  jointT— 7  experiments. 

c.  Plaster-of-Paris  fixation — 4  experiments. 
In  each  group  of  experiments  the  results  of 

non-use  for  varying  periods  of  time  were 
studied.  When  the  experiments  were  termi- 
nated the  bones  of  both  forelegs  were  com- 
pared by  X-ray  examination,  measurements, 
weights,  and  as  to  chemical  composition  and 
breaking  strength. 

For  the  study  of  the  effect  of  non-use  on 
regeneration,  the  following  method  was  em- 
ployed. The  animals  in  which  one  foreleg  had 
been  subjected  to  varying  periods  of  non-use 
by  the  methods  used,  were  operated  upon 
again.  This  operation  consisted  of  removal 
of  a  section  of  each  ulna.  The  defect  in  the 
atrophied  ulna  was  bridged  by  a  transplant 
of  bone  with  periosteum  and  marrow  from  the 
non-atrophied  ulna.  The  defect  in  the  non- 
atrophied  ulna  was  bridged  by  a  similar 
transplant  from  the  atrophied  ulna.  This 
operative  procedure  gave  in  each  animal  two 
transplants  in  similar  defects  in  each  ulna. 
One  transplant  was  atrophied  bone  placed  in 
an  extremity  which  was  used.  The  other 
transplant  was  non-atrophied  bone  placed  in 
an  extremity  which  was  not  used.  The  results 
of  these  experiments  were  studied  by  means 
of  the  X-ray  and  macroscopic  examinations. 

In  one  experiment.  No.  12,  the  transplants 
were  not  transposed.  In  this  instance  the 
defect  in  the  ulna  of  the  non-used  extremity 
was  bridged  by  an  implant  of  atrophied  bone, 
and  the  defect  in  the  ulna*  of  the  used  ex- 
tremity was  bridged  by  an  implant  of  normal 
bone.  In  another  experiment,  No.  17,  simple 
fractures  were  produced  in  the  ulna  of  the 
used  and  non-used  extremities. 

These  experiments  showed  changes  in  the 
bones  which  were  the  same  in  each  of  the 
methods  used  for  producing  non-use. 

I.  Changes  in  X-ray  photographs  due  to 
non-use.  A  study  of  the  X-ray  photographs 
of  the  bones  of  the  non-used  forelegs  reveals 
changes  which  are  the  same  as  are  observed 
in  the  bones  of  a  human  extremity  which  has 
not  been  used.  The  earliest  change  observed 
as  is  shown  in  the  experiments  of  shortest 
duration  (7  to  30  days)  took  place  in  the 
cancellous    extremities    of    the    bones.     The 


shadows  of  the  trabeculae  became  less  defined, 
producing  an  effect  suggesting  imperfect 
radiographic  technique  (Fig.  2).  In  addition 
to  the  general  lack  of  definition  of  the  bone 
trabeculae  there  are  irregular  areas  in  which 
the  trabeculie  have  disappeared  entirely 
(Fig.  3)- 

In  experiments  of  longer  duration  (30  to 
100  days)  a  well  marked  change  made  its 
appearance  in  the  compact  bone  of  the  shaft. 
This  change  was  a  decrease  in  the  diameter  of 
the  shaft  of  the  bone,  an  increase  in  the  diam- 
eter of  the  medullary  canal,  the  result  of 
which  was  a  cortex  of  diminished  thickness 
(Fig.  4). 

In  the  experiments  of  longest  duration 
(100  to  314  days),  the  trabecultC  are  well  de- 
fined but  very  small  and  relatively  very  few 
in  number.  The  compact  bone  of  the  shaft 
is  further  diminished  in  thickness  and  shows 
longitudinal  stria;  of  diminished  density 
(Fig.  5)- 

2.  Changes  in  gross  and  microscopic  anatomy 
due  to  non-use.  The  initial  changes  in  gross 
anatomy  of  the  bone  due  to  non-use  of  an 
extremity  are  the  same  regardless  of  the  age 
of  the  individuals.  The  ultimate  result  of  the 
changes  in  gross  anatomy  of  the  bones  of  an 
extremity  which  is  not  used  is  different  in  the 
individual  who  has  reached  his  complete 
growth,  from  that  in  the  individual  who  is  in 
his  growing  period  at  the  time  of  onset  of  non- 
use.  In  the  former  instance,  the  process  of 
bone  atrophy  is  operating  alone.  In  the 
latter,  the  process  of  bone  atrophy  is  asso- 
ciated with  the  process  of  growth  which  is 
inhibited  but  not  arrested  by  non-use.  In 
this  study  both  growing  and  adult  dogs  were 
used  in  experiments  of  relatively  short  dura- 
tion (10  to  200  days).  In  the  experiments  of 
long  duration  (200  to  314  days)  only  adult 
dogs  were  used.  However,  the  ultimate 
changes  in  the  gross  anatomy  of  the  bones 
due  to  experimental  non-use  of  an  extremity 
beginning  before  the  completion  of  growth 
are  shown  in  the  illustrations  and  measure- 
ments of  Howell  (3),  and  the  effects  of  polio- 
niyeUtis,  tuberculosis  of  bone,  and  congenital 
or  acquired  deformities  in  childhood  give 
abundant  opportunity  for  the  study  of  these 
changes.     The    first    change    noted    on    the 
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TABLE  I. RESULT  IN  EXPERIMENT  26 


Weight 
Fresh 

Weight 
Dry 

Weight 
of  Ash 

Water 
percent 

Organic 
Matter 
per  cent 

Mineral 
Matter 
percent 

Used  humerus 

I2-3g- 

6.0  g. 

2-8sg. 

SI. 2 

25.7 

23.1 

Non-used  hu- 

ii-7g- 

S.Ig. 

2.02  g. 

56-4 

26.4 

17.2 

Difference. . . 

0.6  g. 

o.oe. 

0.83  g. 

+5.2 

+0.7 

-no 

TABLE  II. RESULT  AFTER  1 95  DAYS  IN 

EXPERIMENT  5 


examination  of  a  bone  of  an  extremity  which 
has  not  been  used  is  in  the  relationship  be- 
tween the  periosteum  and  the  compact  bone 
of  the  shaft.  In  normal  bone,  the  perios- 
teum strips  from  the  bone  with  ease  lea\ang 
a  smooth,  glistening  surface.  In  atrophied 
bone,  the  periosteum  strips  from  the  bone 
with  difficulty  and  leaves  a  surface  which  has 
the  feel  of  tine  sand-paper.  The  cancellous 
extremities  of  the  bone  are  much  more  fragile 
and  on  section  show  fewer  and  smaller  tra- 
becuke  and  a  marrow  containing  increased 
amount  of  fat.  Section  of  the  shaft  shows 
a  cortex  of  diminished  thickness  with  an 
enlarged  medullary  canal. 

After  relatively  short  periods  of  non-use 
(10  to  100  days)  in  individuals  of  all  ages 
there  are  constant  difTerences  in  the  com- 
parative measurements  of  the  bones  of  the 
used  and  non-used  extremities.  The  diameter 
of  the  shaft  is  diminished.  The  diameter  of 
the  medullary  canal  is  increased.  The  increase 
in  the  diameter  of  the  canal  is  greater  than 

TABLE  III. RESULT  AFTER  256  DAYS  IN 

EXPERIMENT  5 


Used  Bone 

Non-Used  Bone 

18.  II    grams 

12.3    c.cm. 

II. 8    c.cm. 

Specific  gravity  of  entire  bone 

1.472 

1-337 

Weight  of  sample  of  compact  bone  of 

1 .21S  grams 

Weight  of  remainder  of  bone 

16.66   grams 

14.OQ    grams 

Weight  of  mineral  mailer  of  sample  of 

0.727  gram 

Weight  01  mineral  matter  of  rcmain- 

5 .  66    grams 

Wcighl  of  mineral  matter  in  entire 

6.387  grams 

Proportion  of  mineral  matter  in  sam- 

SO.  7  per  cent 

Proportion  of  mineral  matter  in  entire 

.iS-7  percent 

Water 
per  cent 

Organic 
per  cent 

Inorganic 
per  cent 

Compact  bone  of  used  ulna 

■  S.6 

32.7 

SI. 4 

Compact  bone  of  non-used  ulna  . . . 

16.2 

31.4 

52. 3 

0.6 

1.3 

o.q 

the  decrease  in  the  diameter  of  the  bone 
(Fig.  I,  Fig.  6).  The  cortex  is  diminished  in 
thickness  from  both  surfaces  but  propor- 
tionately more  from  the  marrow  surface. 
After  relatively  short  periods  of  non-use  also 
in  adult  dogs,  there  is  no  demonstrable  dif- 
ference in  the  length  of  the  bones,  comparing 
used  with  non-used  extremities.  In  growing 
dogs,  the  bones  of  the  non-used  extremit\', 
after  short  periods  of  non-use.  may  be  slightly 
shorter  than  the  bones  of  the  used  extremit\' 
but  growth  in  length  of  bones  is  only  retarded 
to  a  sufficient  extent  so  that  it  is  manifest 
after  comparatively  long  periods  of  non-use. 
The  ultimate  effect  of  non-use  for  a  long 
period  on  the  bone  of  an  adult  is  that  the 
initial  changes  already  described  are  much 
more  marked.  A  further  change  becomes 
e\'ident.  This  change  is  in  the  character  of 
the  cortical  bone  of  the  shaft  which  loses  its 
compact  structure  and  becomes  porous  (Fig. 
7).  This  porosity  of  the  bone  explains  the 
linear  striae  of  the  shafts  seen  in  roentgeno- 
grams (Fig.  8).  It  is  to  be  emphasized,  how- 
ever, that  none  of  these  changes  alTect  to  any 
marked  degree  the  general  shape  and  contour 
of  the  bone  as  a  whole.  The  diameter  of  the 
shaft  is  only  slightly  decreased  and  the  length 
is  not  changed.  In  a  bone,  after  a  long  period 
of  non-use  during  growth,  there  is  a  very 
striking  difference  in  shape  as  compared  with 
the  corresponding  bone  of  the  used  extremity. 
The  bone  is  smaller  both  in  length  and  thick- 
ness; the  decrease  in  thickness  is  more  notice- 
able than  that  of  length.  Furthermore,  the 
diminution  in  thickness  is  more  marked  in  the 
shaft  than  in  the  epiphysis,  producing  an 
effect  of  sudden  enlargement  at  the  epiphyseal 
regions  (Fig.  9).  The  periosteum  strips  from 
the  bone  normally.  On  cross  section  of  the 
shaft  the  thickness  of  the  cortex  relative  to 
the   diameter   of   the   hone  shows   a   change 
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TABLE  IV. COMPARATIVE  BREAKING  STRENGTH 

OF     METACARPAL     BONES     OF     EACH     FOOT, 
EXPERIMENT    I 


TABLE    V. EXTREME    FIBER    STRESS 


Bone 

Used  Bone 

Non 

-Used  Bone 

Second  metacarpal 

21.200  grams 

7.100  grams 

24,000  grams 

7.<: 

Fourth  metacarpal 

21.300  grams 

6, 

XX)  grams 

iS.ooo  grams 

0, 

which  is  small  as  compared  to  that  seen  in 
bone  atrophy  occurring  during  adult  life. 
Comparative  measurements  of  the  thicknesses 
of  the  entire  bones  and  the  diameters  of  the 
meduUarv  canals  show  that  the  medullars' 


Thick- 
°hT 

Breadth 
(b) 

Distance 

between 

supports(i) 

Load 

(w) 

Extreme 
Fiber 
Stress 

Cortex     of 
used  humerus 

2.35  mm. 

3.41  mm. 

25  mm. 

6,000  gm. 

persq.mm. 

Cortex  of  non 
used  humerus 

LSI  mm. 

3. 30  mm. 

3.5  mm. 

3,100  gm. 

1 5.000 
persq.mm. 

canal  of  the  non-used  bone  is  always  larger 
relative  to  the  thickness  of  the  same  bone 
although  it  may  be  actually  smaller  than  the 
medullary  canal  of  the  corresponding  bone  of 
the  used  extremity.  There  may  also  be  a  dif- 
ference in  the  shape  of  the  cross  section  of  the 
bones,   comparing  used  with  non-used;    for 


TABLE    VI. EFFECT    OF    NON-USE    ON   REGENEIL\TION    OF    BONE    DUE    TO    NON-USE 


No. 
of 
Exp. 

Animal 

Method  of 
Producing 
Non-use 

Duration  of 

Non-use 
before  Trans- 
plantation 

Duration 
alter 
Trans- 
plantation 

Method  of 

Testin  ; 

Regeneration 

Degree 
of  Bone 
-Atrophy' 

Regeneration 
Obser\-ed  in 
Used  Ex- 
tremity^ 

Regeneration 

Obser\-ed  in 

Non-used  Ex- 

tremity^ 

Remarks 

18 

.Wult 

Brachial 
plexus  cut 

32  days 

loi  days 

Transposition 
of  transplants 

-1- 

-l--|--|-t- 

-f-H-f 

Fig.  18,  Plate  I. 

' 

Young 

Brachial 
plexus  cut 

35  days 

113  days 

Transposition 
of  transplants 

-t- 

-1-1- -t- 

-I--I--1-  + 

Fig.  I,  Plate  1. 

6 

Young 

Brachial 
plexus  cut 

39  days 

80  days 

Transposition 
of  transplants 

-t-t- 

•f-|--l- 

-I--I-4- 

Fig.  6,  Plate  I. 

7 

Adult 

Brachial 
plexus  cut 

39  days 

137  days 

Transposition 
of  transplants 

-F4-4- 

-t--|--l--i- 

-1--I--I--F 

Fig.  7,  Plate  I. 

13 

Adult 

Brachial 
plexus  cut 

43  days 

115  days 

Transposition 
of  transplants 

-1- 

-H-4- 

-1--H- 

Fig.  13.  Plate  I. 

Old 

Brachial 
plexus  cut 

18.S  days 

116  days 

Transposition 
of  transplants 

-H-t- 

Both 

extremities 

+ 

-1-4- 

Animal     fractured 
radius  in  used  ex- 
tremity,   both    ex- 
tremities     showed 
impaired    function. 

4 

Adult 

Brachial 
plexus  cut 

195  days 

119  days 

Transposition 
of  transplants 

-I--I- 

-I-I--I- 

+  +  + 

Fig.  4,  Plate  I. 

S 

Adult 

Brachial 
plexus  cut 

195  days 

61  days 

Transposition 
of  transplants 

-I-I-  +  + 

+  -I-  + 

+  -I--1- 

Fig.  5,  Plate  II. 

17 

Adult 

Excision  of 
humeral  head 

79  days 

57  days 

Fractures  of 
both  ulna 

+  +  + 

4-I-I-+ 

-I--I-  +  + 

Callus  about  frac- 
tures  in    non-used 
extremity      larger, 
but    is    more      per 
meable    to    X-ray. 
Fig,  17,  Plate  II. 

" 

Adult 

Excision  of 
humeral  head 

47  days 

91  days 

Transposition 
of  transplants 

-I--1--1- 

-l-t- 

-t--f- 

Fig.  II,  Plate  II. 

3 

Adult 

Excision  of 
humeral  head 

37  days 

77  days 

Transposition 
of  transplants 

4-f-t- 

0 

+ 

Fig.  3,  Plate  II. 

10 

Adult 

Brachial  plexus 
cut  and  head  of 
humerus  excised 

32  days 

140  days 

Transposition 
of  transplants 

-t--t--l- 

-l--l-4--<- 

+  +  +  + 

Fig.  10,  Plate  II. 

'^ 

Adult 

Brachial 
plexus  cut 

47  days 

117  days 

Transplants 
not  transposed 

+  + 

-f-l--i--t- 

-I--I--I--I- 

Fig.  12,  Plate  11. 

•Explanation  of  +  signs,  Atrophy: 
+,  Slight  atrophy. 
+  4-,  Moderate  atrophy. 
+  +  +,  Marked  atrophy. 
+  +  4--I-.  Extreme  atrophy. 


-Explanation  of  +  signs.  Regeneration: 

+  +  ++.  Complete  regeneration  of  defect  in  bone. 
4-4-4-,  Transplant  regeneration,  united  at  one  end. 
4 — h,  Transplant  regeneration,  neither  end  united. 
4-,  Plight  regeneration. 
O,  No  regeneration,  transplant  being  absorbed. 
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Fig.  I.  Tracings  of  roentgenograms  of  the  distal  ends 
of  the  femora,  showing  sUght  decrease  in  the  diameter 
of  the  bone  and  marked  increase  in  the  diameter  of 
the  medullary  canal  as  a  result  of  non-use  following 
amputation. 

example,  the  cross  section  of  a  normal  used 
tibia  is  triangular  in  outline  while  the  cross 
section  of  a  tibia  which  has  not  been  used 
(luring  the  growing  period  more  nearly  ap- 
proaches a  circle.  (Compare  Figures  7,  10, 
and    II.) 

Microscopical  sections  of  the  epiphyses  and 
shafts  of  used  and  non-used  bones  of  each 
experiment  were  compared.  Examination  of 
these  sections  shows  the  same  alterations  as 
are  evident  on  macroscopic  study. 

In  both  normal  and  atrophied  bones  there 
are  evidences  of  bone  absorption  and  bone 
regeneration. 

The  sections  of  atrophied  bone  show  all 
stages  of  the  process  of  atrophy  as  indicated 
by  the  diminishing  number  and  size  of  tra- 
beculas,  the  decreasing  thickness  of  the  com- 
pact bone,  and  the  accumulation  of  fat  in  the 
marrow,  and  ultimately  the  increased  porosity 
of  the  compact  bone  (Fig.  12). 

In  none  of  the  sections  studied  was  it  pos- 
sible to  observe  the  exact  nature  of  this 
process. 


3.  The  changes  in  chemical  composition  oj 
bone  due  to  non-use.  The  changes  in  the  rela- 
tive proportions  of  water,  organic  and  inor- 
ganic matter  in  bone  as  a  result  of  non-use 
is  illustrated  by  the  following  described 
experiments. 

Experiment  26.  The  brachial  ple.xus  of  a  young 
dog  was  divided.  After  24  days  of  complete  pa- 
ralysis the  animal  was  sacrificed  and  the  humeri  of 
both  used  and  non-used  extremities  were  removed. 
The  bones  were  weighed  in  fresh  state,  after  drj-ing 
at  100°  C.  and  after  incineration.  The  results  arc 
shown  in  Table  I. 

Experiment  5.  The  left  brachial  plexus  of  an 
adult  dog  was  divided.  After  195  days  a  piece  of 
the  cortex  of  each  ulna  wai  removed,  cleaned  of 
soft  parts  and  weighed  fresh,  dry  and  after  incinera- 
tion. The  proportion  of  water,  organic  and  inor- 
ganic matter  is  shown  in  Table  II. 

At  the  end  of  256  days  the  animal  was  sacrificed 
and  the  humeri  of  both  used  and  non-used  extremi- 
ties were  removed. 

X-ray  examination  showed  marked  atrophy  of  the 
non-used  bone. 

The  we'ght  and  volume  of  each  bone  was  deter- 
mined. From  the  shaft  of  each  humerus  a  portion 
of  the  compact  bone  was  removed,  cleaned  of  soft 
parts,  and  weighed  fresh  and  after  incineration. 
The  remainder  of  each  bone  was  weighed  fresh  and 
incinerated.    The  results  are  shown  in  Table  III. 

The  results  of  these  experiments  show  that 
non-use  has  no  effect  upon  the  chemical  com- 
position of  the  bone  matrix.  The  proportions 
of  water,  organic  and  inorganic  material  in 
the  bone  as  a  whole  are  changed  to  marked 
degree  by  non-use  for  even  comparatively 
short  periods  of  time.  It  is  evident  from 
Experiment  26  that  an  entire  bone  may  lose 
more  than  one-quarter  of  its  mineral  con- 
stituents during  24  days  of  non-use.  Ir 
Experiment  5.  when  the  non-use  had  existec. 
for  195  days  and  there  had  been  a  marked 
diminution  in  the  thickness  of  the  cortex  of 
the  shaft,  it  was  found  that  there  was  no 
appreciable  difference  in  the  chemical  com- 
position of  this  cortical  bone  when  compared 
with  the  cortical  bone  of  the  used  extremity. 

It,  therefore,  follows  that  the  loss  of  mineral 
constituents  due  to  non-use  of  a  bone  is  a  loss 
of  bone  matrix  rather  than  a  loss  of  mineral 
constituents  of  bone  matrix. 

In  other  words  there  is,  as  a  result  of  non- 
use,  less  bone  matrix  present  rather  than  any 
change  in  the  character  of  tlie  bone  matrix 
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Fig.  2.  Roentgenogram  of  humeri  of  used  (below  1  and 
non-used  (abov'e)  extremities  24  days  after  section  of  the 
brachial  plexus,  showing  less  definition  of  the  bone  tra- 
beculas  of  the  non-used  humerus.     Experiment  No.  26. 

The  change  is  quantitative  rather  than 
qualitative. 

It  is  obviously  impossible  to  determine  the 
chemical  composition  of  the  matrix  of  spongy 
or  cancellous  bone  independent  of  the  mar- 
row tissue  it  contains.  It  is  likewise  impos- 
sible to  determine  accurately  the  composi- 
tion of  the  matrix  of  the  cortical  bone  of  the 
shaft  in  case  this  bone  becomes  porous.  Thus 
in  Experiment  5  when  the  non-use  had  con- 
tinued for  256  days  there  was  found  a  small 
difference  in  the  proportions  of  mineral  con- 
stituents in  the  cortical  bone  of  the  used  and 
non-used  shafts.  The  difference  was  due  to 
the  fact  that  the  cortical  bone  of  the  non-used 
extremity  was  more  porous  and,  therefore,  the 
sample  analyzed  contained  more  of  marrow- 
like tissue. 

4.  The  ejfect  of  non-use  on  the  strength  of 
bones  due  to  non-use.  The  relative  resistance 
of  materials  to  external  force  is  determined 
by  various  methods  according  to  the  effects 
on  the  material  of  the  applied  force;  for 
example,  compression  strength,  bending 
strength,  torsion  strength,  breaking  strength, 
etc.,  etc. 

The  simplest  and  most  accurate  method  of 
estimating  the  relative  strength  of  bones  is 
to  determine  the  minimum  force  which  will 
l)reak  the  bone  when  the  bone  is  resting  on 
two  horizontal  supports  and  the  force  is 
applied  as  an  increasing  weight  at  a  point 
equidistant  from  the  two  supports. 


Fig.  3.  Roentgenograms  of  humeri  and  radii  of  used 
(above)  and  non-used  (below)  extremities  7  days  after  sec- 
tion of  brachial  plexus,  showing  in  tuberosity  of  humerus 
and  head  of  radius  of  non-used  bones  areas  in  which  the  tra- 
beculse  have  disappeared.     Experiment  No.  g. 

For  the  determination  of  the  comparative 
breaking  strength  of  the  bones  in  these  ex- 
periments, a  simple  apparatus  was  used  in 
which  the  horizontal  supports  were  con- 
stantly 25  millimeters  apart  and  the  increasing 
weight  applied  at  the  point  mid-way  between 
the  supports  was  obtained  by  hanging  a  con- 
tainer from  this  point  and  adding  sand  until 
the  bone  broke.  The  sand  was  then  weighed. 
In  each  experiment  the  breaking  strength  of 
the  bones  of  the  used  and  non-used  extremi- 
ties was  determined. 

The  results  obtained  are  illustrated  in  the 
following  experiment. 

Experiment  i.  Left  brachial  plexus  cut  in  an 
adult  dog,  resulting  in  a  complete  paralysis  of  the 
foreleg.  At  the  end  of  113  days  the  animal  was 
sacrificed  and  the  bones  were  removed  from  the  two 
extremities.  X-ray  examination  of  bone  showed 
marked  atrophy  of  bones  on  the  left  side  (Fig.  13). 

The  comparative  breaking  strength  of  the  meta- 
carpal bones  of  each  foot  is  shown  in  Table  IV. 

From  this  table  it  is  evident  that  there  is  a 
marked  difference  in  the  breaking  strength  of 
the  bones  of  the  used  and  non-used  extremi- 
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Fifi-  4-  Roentgenogram  of  the  bones  of  used  fal)ovc)  and  non-used  (below)  extrem- 
ities I  !0  days  after  excision  of  tlie  liead  of  the  humerus,  showing  diminished  tliickness 
of  cortex  of  the  shafts  of  the  bones  of  the  non-used  extremity.  Showing  also  the 
results  of  transplantation.     See  Table  V'l  and  Plate  II,  K.\pcriment  Xo.  3. 


lies.  The  figures  given  are  tiie  breaiving 
strength  of  the  whole  bones.  It  is  obvious 
that  the  breaking  strength  of  the  shaft  of  a 
bone  depends  on  the  shape  and  area  of  the 
cross   section.     It    has    alreadv    l)ecn    shown 


that  in  tiie  Ijones  of  non-used  extremities  there 
is  a  decrease  in  the  diameter  of  the  shaft  as  a 
whole  and  an  increase  in  the  diameter  of  the 
medullary  canal.  The  breaking  strength  of  a 
bone  may  also  be  affected  by  a  change  in  the 
character  of  the  bone  matrix.  In  order  to 
determine  if  the  decrease  in  breaking  strength 
of  the  whole  bone  is  due  entirely  to  changes 
in  shajjc  and  area  of  the  cross  section,  or  to 


Fig.  5.  Roentgenogram  of  the  humeri  of  the  used  (below) 
and  non-used  (above)  extremities  256  days  after  section  of 
the  brachial  plexus,  showing  extreme  atrophy  of  bone. 


Fig.  6.  Koenlgenoi;rani  of  the  bones  ol  an  amputation 
stump  showing  extreme  atrophy.  The  onset  of  non-use 
as  after-growth  was  established.     Compare  ligure  o 
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Fig.  II.  Vi'j,.  7.  Fi,4.  10. 

Fig.  7.  Photograph  o.'  a  cross  section  0;  llie  non-used 
tibia  shown  in  Figure  8.     Natural  size. 

Fig.  10.  Photograph  of  a  cross  section  of  a  tibia  which 
was  not  used  during  the  period  of  growth.  The  roentgeno- 
gram is  shown  in  Figure  q.     Natural  size. 

Fig.  II.  Photograph  of  a  cross  section  of  the  normal 
adult  tibia,  shown  for  comparison  with  Figures  7  and  10. 
Natural  size. 

intrinsic  changes  in  the  bone  matrix,  a  rectan- 
gular piece  of  cortex  from  the  shaft  of  the 
humerus,  the  cross  section  area  of  which 
could  be  accurately  measured,  was  prepared 
from  the  used  and  non-used  extremities.  The 
breaking  strength  of  these  specimens  was 
determined  by  the  method  already  described. 
The  breadth  and  thickness  at  the  breaking 
point  were  measured  with  a  micrometer  caliper. 
The  "extreme  fiber  stress"  was  obtained  by 
substituting  these  values  in  the  general 
formula  applicable  to  rectangular  beams  on 
two  supports  with  the  load  in  the  middle. 

3  w  I 
F  = 


2  b  h  ■■ 


Table  V  shows  the  results  obtained. 
These  results  show  that  although  the  cortex 
of  the  non-used  bone  supported  only  about 


Fig.  g.  Roentgenogram  of  the  bone;  of  the  leg  of  an 
adult  which  had  not  been  used  since  early  childhood  as  a 
result  of  tuberculosis  of  the  femur.     See  Figure  10. 


one-half  the  load  supported  by  the  cortex  of 
the  used  bone,  nevertheless  if  the  load  per 
unit  of  the  cross  section  is  considered,  the 
extreme  fiber  strength  of  the  two  bones  is 
equal  within  the  limit  of  experimental  error. 

It  follows,  therefore,  that  the  bones  of  a 
non-used  extremity  break  more  readily  owing 
to  a  diminution  in  the  thickness  of  the  bone 
rather  than  to  any  change  in  the  nature  of 
the  bone  substance. 

6.  The  effect  of  non-use  on  regeneration  of 
bone  due  to  non-use.  The  most  accurate 
method  of  determining  the  power  of  regenera- 
tion of  a  bone  is  by  observing  the  regeneration 
of  a  transplant  removed  from  this  bone  and 
placed  in  a  bone  defect. 

By  the  experimental  methods  described 
three  types  of  transplants  were  obtained. 
First,  bone  transplants  were  removed  from 
bone  which  had  become  atrophied  owing  to 
non-use  of  an  extremity  and  placed  in  defects 
in  normal  bone  in  an  extremity  which  was 
used.  Second,  transplants  were  removed 
from  normal  bone  and  placed  in  extremities 


Fig.  8.  Roentgenograms  of  the  bones  of  the  legs  of  a  woman  aged  42  years  who 
had  not  used  one  leg  in  walking  for  over  6  years  as  a  result  of  a  traumatic  de- 
formity of  the  foot.  Note  the  diminished  thickness  of  the  cortex  of  the  shafts 
of  the  bones  of  the  non-used  leg  (above)  and  the  longitudinal  stria;  of  diminished 
density.     A  cross  section  of  this  bone  is  shown  in  Figure  7. 
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Fig.  12'.     I'linlDmicrot^raphs  of  the  heads  of  the  Uiicd  and  non-used  humeri  of  a 
doK  314  days  after  section  of  one  brachial  plexus. 


which  were  not  used.  Third,  trai:splants  were 
removed  from  bones  which  had  become 
atrophied  and  were  placed  in  extremities 
which  were  not  used.  The  period  of  non-use 
of  the  extremity  from  which  the  transplant 
was  taken  varied  from  32  to  195  days.  The 
length  of  time  between  the  transplantation 
and  the  termination  of  the  experiment  varied 
from  61  to  119  days.    (See  Table  \T). 


Kig.  13.  Roentgenograms  of  bones  of  used  Uil  left)  and 
non-used  forefeet  of  a  dog  iij  days  after  section  of  one 
brachial  plexus.  The  comparative  breaking  strengths  of 
these  metacarpal  bones  is  shown  in  Table  IV'. 


In  experiments  Nos.  18,  i,  6,  7,  13,  2,  4, 
and  5,  in  which  non-use  resulted  from  section 
of  nerves  producing  paralysis  for  periods 
varying  from  119  days  to  314  days,  in  which 
the  amount  of  atrophy  varied  from  slight  to 
extreme  degree,  and  in  which  regeneration  of 
normal  bone  in  a  used  extremity,  atrophied 
bone  in  a  used  extremity,  normal  bone  in  a 
non-used  extremity,  and  atrophied  in  a  non- 
used  extremity  was  studied,  no  difference  was 
observed. 

In  experiments  Nos.  11,  3,  10,  and  12  in 
which  non-use  was  produced  by  excision  of 
the  head  of  the  humerus  and  in  which  the 
same  transplantations  were  studied,  there 
was  no  difference  in  the  regeneration  observed. 

In  cxperimept  No.  17,  in  which  the  healing 
of  simple  fractures  in  used  and  non-used  bones 
were  studied,  no  difference  in  regeneration 
was  found. 

From  the  results  of  these  experiments,  it  is 
clear  that  non-use  of  an  extremity  has  no  effect 
upon  the  regeneration  of  its  bones.  Regenera- 
tion is  here  defined  as  the  ability  of  a  bone  to 
rcixiir  a  defect  caused  bv  injurv  (Plates  I 
and  II). 

DISCUSSION 

In  these  experiments  in  which  non-use  was 
[iroduccd  by  nerve  paralysis,  injury  to  joints 
and  simple  fixation,  the  changes  observed  in 
the  bone  were  the  same. 

The  degree  of  atrophy  of  the  bone  was 
directly  proportional  to  the  degree  of  non-use 
regardless  of  the  method  used  to  produce  the 
non-use.  Simple  fixation  produced  as  rapidly 
developing  and  as  marketl  bone  atrophy  as 
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Plate  I.  Photographs  showing  the  results  of  the  transplantation  of  hone 
in  used  and  non-used  extremities  in  Experiments  18,  i,  6,  7,  13,  and  4. 
See  Table  V. 


non-use  due  to  section  of  nerxes  or  injury  to 
joints.  Complete  fixation  of  a  dog's  extrem- 
ity is  so  difficult  that  this  method  was  not 
extensively  employed.  There  is  no  evidence 
warranting  the  assumption  that  any  disease 
process  plays  any  role  in  the  production  of 
bone  atrophy  other  than  its  effect  on  use. 
That  bone  atrophy  is  not  the  result  of  di- 
minished circulation  of  blood  is  shown  by  the 
fact  that  bone  atrophy  rapidly  develops  in 
the  acute  inflammatory  diseases  which  limit 
the  function  of  an  extremity.  Also  we  have 
observed  a  patient  who  had  ligation  of  the 


popliteal  artery  and  a  diminution  of  blood 
supply  to  the  leg  sufficient  to  cause  a  com- 
plete ischemic  paralysis  and  a  slowly  de- 
veloping gangrene  yet  the  tibia  showed  no 
evident  atrophy  after  a  period  of  4  months. 
Bone  absorption  is  an  active  process  and 
the  circulation  of  the  blood  is  necessary  to 
its  progress.  The  process  of  bone  atrophy  is 
not  a  change  in  the  characteristics  of  bone  as 
a  tissue.  The  process  of  bone  atrophy  is  not 
a  change  in  the  characteristics  of  bone  as  a 
substance.  The  process  of  bone  atrophy  is  a 
change  in  the  amount  of  bone  present.    This 
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riutf  II.     Photographs  showing  Ijouc   rcgciicralion  in   used   and    non- 
ed  extremities  in  Experiments  5,  17,  11,  3,  10,  and  12.     See  Table  VI. 


aflVcls  till'  size.  sliajH'.  ihickni'^,  Icn.^tli. 
wcit^lil.  and  texture  of  tlic  whole  Ijone  and 
accounts  for  it.s  changes  in  gross  anatomy, 
X-ray  photographs,  breaking  strength,  and 
chemical  composition.  The  chemical  com- 
l)osition,  breaking  strength,  and  regeneration 
uf  bone  remain  unciianged. 
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THE  DELAYED  TRANSFER  OF  LONG  PEDICLE  FLAPS  IN 
PLASTIC  SURGERY' 

liv  V.  P.  BLAIR,  A.M.,  M.D.,  F.A.C.S.,  St.  Louis 

I>oni  the  Surgical  Department  of  the  Washington  University  Medical  School 


THE  loss  of  a  large  cutaneous  flap  in- 
tended for  the  correction  of  a  defect  is 
always  at  least  an  embarrassment  to  the 
surgeon  and  often  little  short  of  a  tragedy  to 
the  patient. 

The  following  illustrated  record  of  disaster 
and  near-disaster  is  given  to  emphasize  one 
essential  risk  in  this  work  and  to  demonstrate 
a  means  adopted  to  lessen  the  likelihood  of 
such  occurrences. 

A  somewhat  extensive  observation  in  the 
making  and  transplanting  of  cutaneous  flaps 
for  the  correction  of  superficial  defects  has 
led  to  the  following  conclusions: 

1.  That  about  the  neck  and  face  of  a  man 
in  ordinary  health,  regardless  of  age,  rather 
long  flaps  can  be  made  with  little  danger  to 
their  vitality  provided  the  return  circulation 
is  obstructed  neither  by  gravity  nor  kinking 
or  torsion  of  the  pedicle  (Fig.  2),  but  that  in 
women  and  children  the  circulation  is  not  so 
vigorous  and  ec[ually  long  flaps  are  less  likely 
to  survive  (Figs,  i,  3,  4,  5,  and  10). 

2.  That  in  any  instance,  the  chance  of  suc- 
cess is  increased,  or  a  longer  flap  can  be  raised, 
or  the  flap  can  be  cut  narrower  and  thinner, 
with  ec(ual  chance  of  success  if  it  is  first  com- 


pletely raised  and  then  immediately  sutured 
laack  into  its  original  bed  and  the  transfer 
to  the  new  position  delayed  for  a  period  vary- 
ing from  6  days  to  2  weeks. 

3.  That  if  a  flap  does  slough  in  its  original 
bed,  the  extent  of  the  area  lost  will  be  consid- 
erably less  than  if  it  had  been  immediately 
transplanted  (Fig.  3). 

4.  That  sloughing  of  an  untransplanted 
flap  is  apt  to  be  superficial  without  destruction 
of  the  full  thickness  of  the  skin,  while  a  slough 
occurring  after  transfer  is  more  apt  to  involve 
the  full  thickness  of  the  flap  (Fig.  4,  a  and  b). 

5.  That  if  a  flap  will  not  survive,  it  is  a 
real  advantage  to  have  this  fact  demonstrated 
before  removal  of  the  scar  and  freshening  of 
the  edges  of  the  defect  (Figs.  3,  4,  and  5). 

6.  That  provision  for  a  possible  partial  loss 
can  usually  be  made  in  the  original  planning 
of  the  flap  (Figs.  4,  8,  and  9). 

7.  That  in  the  transplanted  position, 
gravity  may  be  more  favorable  to  venous  and 
lymphatic  drainage,  but  this  will  not  always 
compensate  for  other  deleterious  factors  es- 
sential to  immediate  transfer  (Fig.  2). 

8.  That  if  it  becomes  evident  that  the 
transplanted  flap  is  in  danger  of  sloughing,  it 


I'ig.  I.  Partial  sloui;h  of  a  shorl  broad  flap  in  an  infant,  a.  The  cnntlition 
at  24  hours,  the  lime  of  operation.  Only  the  mesial  haL  of  the  very  wide  right 
ala  bordering  on  this  oblique  facial  cleft  was  used  in  reconstructing  the  nostril  and 
though  the  soft  tissues  of  the  right  half  of  the  external  nose  were  raised  from  the 
nasaf  bone,  they  were  disturbed  in  no  other  way  but,  in  spite  of  this,  it  will  be  ,=cen 
in  b  (at  right),  taken  7  days  later,  that  almost  all  of  the  right  ala  has  sloughed  away. 
'Presented  before  the  Southern  Surgical  .Association  ,Hot  Springs,  \'irginia  , December,  ig20. 
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I  i;;.  J.     A  :  1' :._  ;:.i|  .     I  !.i    iiL;urf  shows  ;i  (lap  thai 

was  raised  and  sutured  back  into  llie  neck  with  the  inten- 
tion of  later  transplanting  it  into  a  palate  defect.  No 
further  attempt  was  made  to  transplant  the  flap  but  the 
child  was  saved  a  great  deal  by  not  having  the  flap  placed 
in  the  mouth.  A  previous  attempt  had  been  made  on  the 
other  side  immediately  to  transfer  a  neck  flap  to  the  palate 
and  the  whole  flap  sloughed. 


I'i;;.  2.  Restoration  of  a  palate  by  immediate  trans- 
jjlantation  of  a  neck  flap,  a.  Shows  the  defect  and  the 
nock  flap  outlined;  b,  shows  the  neck  flap  sutured  into  the 
palate  through  an  opening  in  the  buccal  fornix;  c,  shows 
I  lie  restored  palate  with  the  pedicle  of  the  flap  returned  to 
I  ho  neck;  d,  e,  and/,  are  photographs  showing  actual  con- 
I  lit  ions. 

Immediate  transfer  of  a  flap  of  this  t>pe  to  a  position 
liit^her  than  its  base  will  usually  succeed  in  the  adult  male. 
but  in  a  child  it  nil.  probably  fail. 

is  better  immediately  to  place  it  back  in  its 
original  bed.  By  so  doing  not  only  will  time 
be  saved  but.  not  improbably,  a  much  larger 
part  of  the  flap  (Figs.  5  to  14,  c  and  d). 

g.  That  when  a  flap  is  to  be  split  into  two 
or  more  narrow  flaps,  such  as  to  cover  the 
eyelids  or  lips,  or  to  line  the  nose,  it  is  safer  to 
delay   splitting   the   flap   until    the   time   of 


BLAIR:     DELAYED   TRANSFER   OF   LONG   PEDICLE    FLAPS 


263 


<■  ,/ 

Fig.  4.  Palate  repair  from  the  neck;  delayed  transplantation,  a.  Shows  the 
palate  in  a  lo-year-old  child,  a  mass  of  scar  resulting  from  the  development  of 
scarlatina  the  day  after  operation  for  the  repair  of  the  palate  at  the  age  of  i  year; 
b,  shows  the  slough  that  occurred  after  raising  a  neck  flap  and  suturing  t  in  its 
original  bed  preparatory  to  transplanting  it  into  the  palate  defect,  d,  taken  30 
days  later,  shows  that  the  skin  was  completely  destroyed  in  only  a  part  of  the 
sloughed  area  shown  in  h.  It  was  originally  intended  to  have  the  base  of  this  flap 
located  near  the  mid-line  under  the  skin  but,  after  the  occurrence  of  the  slough, 
an  incision  was  made  dividing  the  healthy  from  the  damaged  tissue,  the  latter  was 
left  in  place  and  the  incisions  outlining  the  flap  were  extended  across  under  the  chin 
so  as  to  bring  the  base  on  to  the  right  cheek.  \n  opening  was  made  through  the 
muco.sa  and  buccinator  muscle  in  the  right  bucco-alveolar  fornix  and,  after  freshen- 
ing the  edges  of  the  palate  defect,  the  tip  of  the  flap  was  sutured  in  place.  In  c,  the 
dotted  line  represents  the  position  of  the  flap  sutured  into  the  palate.  .-Vfter  union  had 
occurred,  the  pedicle  was  cut  and  returned  to  the  neck. 


transplantation  or  to  an  intermediate  time 
rather  than  to  do  it  at  the  time  the  flap  is 
first  raised  (Figs.  6  and  7). 

10.  That  in  a  neck  flap  which  includes  a 
section  of  the  clavicle  for  a  pedicle  bone  graft. 
the  soft  tissues  will  have  a  firmer  attachment 
to  the  bone  and,  I  believe,  the  bone  will  be 
more  resistant  to  infection  if  the  transfer  is 
delayed. 


1 1 .  That  a  blood  clot  under  a  flap  that  has 
been  sutured  back  into  place  may  be  fatal 
to  the  flap.  This  is  avoided  by  moderate  pres- 
sure of  dressings  and  use  of  multiple  drains, 
to  be  removed  in  24  hours  (Fig.  12,  a). 

12.  That  if  there  is  to  be  a  raw  sur- 
face left  exposed  on  the  pedicle  after  trans- 
plantation  of    the    flap,    it   will    be    more 

(continued  on  pace  272) 
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Mt;.  5.  .\Ucni|)tc'cl  paliitc  rc|)air  from  neck  llaji;  lailiirr 
n  spile  ()'  delayed  Iran^planlation.  A  f;irl  of  lO  liad 
had  several  previous  unsuccessful  attempts  to  repair  the 
palate.  The  outlined  flap  which  included  the  hair-free  skin 
just  behind  the  car  was  liberated  but  left  attached  at  both 
ends  and  sutured  back  in  its  bed.  A  slight  superfuial 
slough  occurred  near  each  border  about  the  middle 
of  the  flap.  The  general  discoloration  is  due  to 
llic  iodine  used  at  operation.  Durinf;  the  period 
of  to  days  following  the  raising  of  the  flap,  the  base 
of  the  upper  pedicle  was  intermittently  compressed  each 
day  by  a  spring  until  it  was  believed  that  the  whole  blood 
supply  came  through  the  lower  pedicle.  Then  the  upper 
pedicle  was  cut  and  the  flap  again  elevated  and  again 
sutured  back  in  its  bed.  Two  days  later  the  u|)per  end  of 
the  flap  was  sutured  into  the  palate  delect,  the  resulting 
neck  defect  being  li.led  m  with  a  Wolfe  graft.  The  tip  of  the 
flap  was  turned  black  and,  the  flap  was  detached  from  ihe 
palate,  the  slough  removed  and  the  pedicle  replaced  in  tl:e 
neck,  as  the  operai'nn  h.id  :'ai!rd. 


Kig.  6.  Sloughing  flap  on  the  arm  of  a  child.  The  flap 
shown  here  was  made  on  the  arm  oi  a  12-year-old  boy  with 
the  intention  of  transferring  it  to  the  upper  lip  and  the  side 
of  the  nose  on  a  burned  face.  The  flap  was  split  at  the 
time  it  was  raised  and  this  part  sloughed.     It  was  not  used. 


I  believe  the  le.sson3  to  be  drawn  from  case  in  Figure  5 
are  that  the  base  of  the  upper  pedicle  was  made  too  nar- 
row, that  when  any  part  of  a  flap  shows  the  least  inclination 
to  slough  this  part  should  not  be  transplanted,  and  that  2 
da>'S  is  not  long  enough  to  determine  the  viatiility  of  a  flap. 


I'ig.  7.  Delayed  transplantation  of  a  lorehead  flap  for 
eyelid  repair.  <i,  Shows  a  child  with  fac  iai  burns  o(  pecu- 
liar distribution;  b,  shows  an  outlined  forehead  flap  thai 


was  cut  very  thin  and  sloughed  in  its  distal  part;  c,  shows 
the  later  implantation  oi  the  flap  after  splilling  it  so  as  to 
apply  to  both  lids. 


I 
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I'in.  <S,  Repair  of  |)harynx  anil  ihci-k  willi  a  iit-ik  tlap. 
Immediate  IranspjaiUalion  failed,  later  transpUinlalioii 
was  siKCcssful.  I-'ollowini;  the  excision  of  the  mucosa  of 
I  lie  cheek,  the  buccinator  muscle,  the  left  tonsil,  half  of  the 
\ellum  and  part  of  the  pharynx  with  a  cautery  for  the 
removal  of  a  widespread,  recurrent,  carcinomatous  verruca, 
the  jaws  could  not  be  separated  and  there  was  a  wide  defect 
n  the  cheek  as  shown  in  a.  A  flap  was  cut  3  inches  wide 
and  3  inches  below  the  left  ear  and  the  tip  was  taken  from 
in  front  of  the  shoulder.  The  tip  was  immediately  im- 
planted into  the  defect  that  remained  after  the  scar  was  cut 
from  the  velum,  pharynx,  and  from  between  the  jaws. 
Tart  of  the  tip  of  the  flap  sloughed  and  part  remained 
attached  within  the  mouth  but  not  enough  to  permit  the 
jaws  to  separate,  scar  having  again  bound  them  together. 
.\l  a  subsequent  operation,  the  tip  was  cut  from  its  attach- 
ment within  the  mouth,  the  flap  lengthened  by  extending 
the  pedicle  upward  so  that  the  base  was  nearer  the  car  and, 
after  removini;  the  inlra-oral  and  pharyngeal  scars,  the  tip 
was  successfully  reimplanted  as  shown  in  a.     .\t  a  later 


period  after  a  new  blo-xl  supply  was  established,  the 
pedicle  was  cut  at  the  base  and  unrolled,  the  skin  edges 
were  freed  from  the  jaws  and  the  cheek  lined  by  turning 
the  pedicle  forward.  The  anterior  end  of  the  pedicle 
sloughed  so  that  the  jaws  again  became  boXmd  together, 
this  time  by  a  scar  near  the  i  urner  of  the  mouth.  To  correct 
this,  a  flap  was  taken  from  lic-4<le  the  noic,  ft,  and  trans- 
ferred into  the  mouth  to  supplmirnl  the  i  heek  lining, 
shown  in  c.  Later  the  base  o"  I  lie  i  link  llnp  was  cut  across 
at  the  dotted  line,  in  d,  and  the  pciliric  w;is  used  to  line  the 
left  half  of  the  upper  lip.  c.  Shows  the  I'uial  cosmetic  results 
and  the  ability  of  the  patient  to  open  his  mouth.  The 
excision  of  the  growth  was  done  2  years  before  and  there 
is  no  sign  of  a  return  of  the  disease. 

The  successful  outcome  of  the  repair  in  this  case  was 
primarily  dependent  upon  the  fact  that  the  base  of  the 
original  flap  was  .so  placed  that  we  were  able  to  lengthen 
it  after  the  tip  sloughed.  If  the  transfer  of  the  original  flap 
had  been  delayed,  this  would  not  have  been  necessary. 
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Fig.  Q.  Nose  with  cartilages,  lining,  and  columella  de- 
stroyed bj'  syphilis.  The  columella  was  replaced  by  a  flaj) 
from  the  upper  lip  but  this  left  no  breathing  space.  The 
lloor  of  each  nostril  was  widened  by  turning  in  the  flaps 
outlined  in  h  giving  the  result  shown  in  r.  To  restore  the 
lining  of  the  nose,  the  forehead  flap  shown  outlined  in  d 
was  cut  \ery  thin  and  sutured  back  into  its  bed.  A  week 
later  the  nose  was  split  along  the  dotted  line  in  d  and,  after 
( utting  out  the  scar  that  bound  the  border  of  the  nostril 
lo  the  left  nasal  l)one.  this  half  of  the  nose  was  lined  with 
the  tip  of  the  forehead  flap  as  shown  in  f.  Later  the  p  icled 
of  the  forehead  flap  was  cut  near  its  base  and  used  to  line 
ibe  right  side  of  the  nose  as  shown  in/.  ,1;.  Shows  the  result 
in  this  case. 

In  a  case  previously  operated  upon,  immediate  trans- 
plantation of  the  forehead  flap  was  attempted,  resulting  in 
a  partial  slough  of  the  lip  and  the  operation  had  to  be 
repeated  !))•  making  an  entirely  new  flap  because  no  pro 
vision  had  been  made  for  lengthening  the  flap  as  shown 
in  the  case  illustrated  in  I'igure  8. 
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i. 


-tJ 


Fig.  lo.  Superficial  slougli  on  tip  oi  a  llap  intended  for 
a  lining  of  the  nose.  The  sloughed  part  was  left  in  its 
original  place  and,  after  the  slough  separated,  so  little  of  the 
thickness  of  the  skin  had  been  destroyed  that  it  showed  no 
damage.  This  was  the  second  attempt  to  procure  a  flap  to 
line  this  nose.  The  first  time  an  immediate  transfer  was 
attempted,  followed  by  a  slough  of  the  flap  in  the  nose. 


Fig.  II.  Immediate  transplantation  of  a  flap  followed 
by  sloughing.  .\  relatively  short  flap  is  shown  raised  from 
the  neck  and  transplanted  into  the  cheek  to  relax  scars  on 
the  burned  face  of  a  6-year-old  child.  After  raising  the  flap 
its  color  was  so  good  that  an  immediate  transplantation 
was  made  in  place  of  a  delayed  transfer  as  was  first  intended. 
Half  of  the  flap  sloughed. 


Fig.  12.  Delayed  transplantation  of  a  long  neck  and 
chest  flap  to  the  face  of  a  burned  child,  a.  Shows  the  flap 
which  has  been  raised  but  left  attached  at  both  ends, 
sutured  back  into  its  bed  and  tubed  at  its  lower  end  for 
convenience  of  intermittent  constriction;  </,  (f,  rf,  are  rub- 
ber dam  drains  for  immediate  drainage  of  serum;  g,  is  a 
gauze  strip  under  the  tubed  pedicle  by  which  it  was  con- 
stricted. The  dotted  line  and  shaded  area  on  the  face  show 
the  incisions  mto  which  the  flap  was  later  implanted  after 
undermining  the  scar  for  rela.xation.     After  a  blood  supply 


through  the  upper  pedicle  was  assured,  the  'ower  pedicle 
was  cut  and  the  flap  transferred  to  the  face  b.  c,  Is  a 
photograph  of  the  flap  in  place  and  also  shows  the  rubber 
bands  so  placed  as  to  take  the  tension  off  the  tubed  pedicle. 
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riS-  I,?-  Uela.vcd  transfer  of  a  sul)mcntal  llap  lo  iIk- 
upper  lip  and  niHe.  Stout  women  are  particularly  dilVicult 
subjects  on  which  to  ol)tain  thin,  narrow  fla])S.  a.  Shows 
a  submental  flap  cut  with  a  double  pedicle,  one  tubed  for 
intermittent  compression;  b.  shows  the  flap  transplanted 
to  the  upper  lip  and  three  flaps  outlined  on  its  ])cdicle; 
flap  I  was  used  to  line  the  newly  constructed  nostril,  flap  2 
made  the  ala  and  (overinn  for  the  side  of  the  nose,  while 


llap  ;  re|)laced  a  scar  in  the  lower  lip  as  shown  in  c.  Flaps 
/  and  2  were  raised  and  sutured  back  into  their  beds  at  a 
preliminary  operation,  but  flap  j,  on  account  of  the  ditli- 
cully  of  i)revisua'izing  its  exact  position,  was  not  raised 
until  ;  and  2  were  implanled  in  their  new  positions,  when 
,5  was  immediately  translerred  lo  its  new  site.  Flaps  / 
and  2  survived  entirely  without  hesitation  but  half  of 
flap  J  slou'.;hed. 


F"ig.  14,  II.  Repair  by  mull  pie  flajis  with  delayed  trans- 
plantation. Photograph  showing  the  condition  immediately 
a:ler  the  destruction  of  a  large  carcinoma  of  slight  malig- 
nancy which  had  been  indolent  for  15  years  but  became 
active  following  the  use  o!  irritants  and  radiation.  It  was 
removed  with  the  chisel  and  cautery. 


lig.  14,  /.  Shows  the  result  lo  date  ready  for 
the  finer  work  about  the  eye  socket  for  the  wearing  of  an 
artificial  eye.  a  cartilaginous  graft  lo  restore  the  malai 
eminence,  a  Wolfe  grafl  in  the  forehead,  and  restoralion  of 
the  right  ani^le  of  the  moulh. 
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Fig.  14.  />,  shows  the  amount  01  scar  contraction  and  indicates  neck 
flaps  that  were  raised  and  sutured  back  in  place.  The  posterior  flap 
was  used  to  line  the  cheek,  the  anterior  for  a  covering.  The  flaps 
turned  quite  blue  when  the\-  \wrr  lian^ferred  a  week  later  but  soon  re- 
gained a  healthy  color,  r.  Shu\v~  Uir  inxk  flaps  transferred  to  their  new 
positions;  d,  shows  how  the  hart-  s]ia(e  on  the  back  of  the  neck  was 
covered  by  a  Thiersch  graft  applied  over  a  large,  soft  rubber  tube.  The 
pedicle  of  the  flap  B  was  later  cut  and  returned  to  the  neck.  The  upper 
part  of  the  cheek  defect,  the  lower  lid  and  the  lining  of  the  eye  socket 
were  restored  by  the  flaps  outlined  in  /  which  w'erc  sutured  back  in  the 
original  bed  and  transferred  later.  F~E,  is  a  long  scalp  flap  with  the 
base  at  the  occipital  artery,  D,  was  used  to  line  the  conjunctival  sac, 
C,  for  the  lower  lid.  g,  Shows  the  F-E  flap  transferred  with  the  lining  of 
the  conjunctival  sac,  D,  D,  tubed  and  ready  to  be  covered  by  the  upper 
lid,  and  the  lower  lid  flap,  C.  //,  .Shows  the  pedicles  cut  and  F  and  C 
restored  to  their  original  positions. 
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Fig.  15.  Failure  to  close  cheek -orbit  defect  by  imme- 
diate transplantation  of  a  forehead  and  submental  flap. 
Success  by  a  later  delayed  transplantation,  a,  Shows  the 
condition  after  removinp;  a  carcinoma  from  the  cheek  and 
orbit  with  cautery  and  chisel.  The  nasal  septum  and 
ethmoid  cells  show  in  the  bottom  of  the  wound.  This 
growth  had  remained  small  and  indolent  until  irritated  into 
activity  by  the  use  of  a  cancer  paste,  b.  Shows  the  con- 
dition after  scarring  had  occurred.  The  dotted  lines  illus- 
trate two  flaps  that  were  raised  to  till  the  defect,  the  upper 
as  an  outer  covering,  the  lower  as  a  lining.  The  upper  flap 
has  the  temporal  artery  and  vein  in  its  pedicle  and  this  is 
usually  considered  safe  for  immediate  transfer.   The  lower 


flap  being  brought  to  a  position  above  its  base  is  less  likely 
to  be  embarrassed  by  impeded  blood  return.  Immediate 
transplantation  was  done,  shown  in  c,  but  the  next  day  the 
blucness  of  the  forehead  flap  strongly  suggested  the 
advisability  of  remo\ing  all  sutures  and  restoring  it  to  its 
original  position  to  save  as  much  of  it  as  possible.  The 
neck  flap  was  tubed  and  attached  to  a  small  flap  turned 
from  the  chest,  shown  in  </.  .Vbout  2  centimeters  of  fore- 
head flap  was  lost  by  slough.  .\t  a  later  period,  repair  was 
made  with  delayed  transplantation  of  the  remaining  pari 
of  the  forehead  flap  and  the  tubed  neck  flap.  c.  Shows  the 
healed  condition  ready  for  making  a  socket  to  carry  an 
artificial  eve. 
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Fig.  1 6.  Restoration  of  an  eye  socket  and  eyelids. 
<i,  shows  a  soldier  in  whom  a  piece  of  shell  passed  through 
the  malar  bone  and  outer  wall  oi  the  orbit,  through  the 
orbit  into  the  nose,  destroying  everything  but  the  outer 
skin  of  the  upper  lid  and  leaving  a  large  communication 
between  the  orbit  and  the  nasal  fossa.  A  posterior  wall 
was  given  to  the  conjunctival  sac  and  the  communication 


between  the  orbit  and  the  nose  was  closed  b\'  a  tlap  taken 
from  the  forehead.  The  upper  lid  was  made  to  do  duty  for 
both  lids  and  a  lining  for  the  lids,  as  well  as  a  flap  for  the 
repair  of  a  nasal  defect,  was  obtained  from  the  forehead  by 
delayed  transplantation,  b.  Shows  the  flaps  in  place,  the 
pedicles  not  yet  cut;  c,  shows  the  glass  eye  in  place  but 
the  nose  not  finished. 


^^^»1*^ 


a  b 

Fig.  17.  Reconstruction  of  an  ear.  <i.  Shows  what  re- 
mained of  an  ear  after  an  automobile  accident,  also  three 
flaps  that  were  raised  and  sutured  back  into  their  beds  to 
be  later  draped  over  a  cartilaginous  implant  from  the  fifth 


costal  cartilage.  The  long  neck  flap  alouglicd  at  its  tip 
while  in  its  original  bed.  b.  Represents  an  intermediate 
stage;  c  and  d.  show  the  present  condition  and  a  year  will 
elapse  before  final  adjustments  are  made 
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resistent  to  infection  after  a  delayed  trans- 
fer. 

13.  That  certain  complicated,  time-consum- 
ing operations  are  advantageously  divided 
into  two  sittings  by  this  procedure. 

14.  That  Occasionally  after  suturing  the 
flap  back  in  its  original  bed,  the  transplanta- 
tion will  of  necessity  be  long  delayed  by  a  low 
grade  suture  infection  or  an  infection  in  the 
bed.  Any  of  these  occurrences  is  an  incident 
rather  than  a  calamity  and  is  to  be  guarded 
against  by  not  drawing  the  sutures  tight,  by 
removing  them  early,  by  free  drainage  and 
ordinary  cleanline.ss. 

15.  That  when  any  part  of  the  flap  sloughs 
while  in  its  original  bed.  that  part,  no  matter 


how   superficial   the   slough,    should    not   be 
transplanted  (Fig.  5). 

16.  That  another  disadvantage  of  the 
method,  more  apparent  than  real,  is  it 
involves  two  operations  in  place  of  one.  My 
own  experience  has  been  that  two  properly 
planned  operations  usually  bring  success 
while  the  single  operation  has  too  often  been 
followed  by-  immediate  failure  necessitating  a 
larger  number  of  subsequent  steps. 

17.  That  even  delayed  transfer  has  not 
been  successful  in  every-  case  (Fig   5I. 

The  accompanying  pictures  were  selected 
to  bring  out  the  various  points  related 
to  the  phase  of  the  subject  under  considera- 
tion. 


FRACTURES  OF  TRANSVERSE  PROCESSES  OF  THE  LUMBAR  \ERTEBR.E' 

By  GEORGE  G.  D.WIS,  M.D.,  F.A.C.S.,  Chicago 


FRACTURES  of  the  transverse  processes 
of  the  lumbar  vertebrae  are  not  infre- 
c]uent  injuries  but  have  been  frequently 
overlooked.  With  modern  improvement  of 
our  X-ray  technique,  aided  by  the  use  of  du- 
plitized  films,  intensifying  screens,  and  espe- 
cially the  Potter-Bucky  diaphragm,  many- 
cases  formerly  diagnosed  "sprained  back," 
"malingering,'"  etc.  are  now  found  to  be  frac- 
tures of  the  transverse  processes. 

In  reviewing  the  literature  on  this  subject 
there  seems  to  be  considerable  difference  of 
opinion  as  to  the  factor  in  causing  the  frac- 
ture. Some  observers  (Hartwell,  i ;  Roberts 
and  Kelly,  2 ;  and  others)  state  that  the  process 
fractures  result  almost  invariably  from  direct 
trauma.  DeQuervain  (,^),  Traves  (4),  and 
others  say  that  the  injur\'  may  result  from 
direct  or  indirect  violence.  Stimson  (5)  states 
that  fractures  of  the  transverse  processes 
occur-  in  combination  with  other  fractures, 
but  are  rare  except  in  such  cases  and  that  in 
the  few  instances  in  which  fracture  has  occur- 
red alone  it  is  the  result  of  gunshot  injury. 
Rhys  (6)  states  that  these  fractures  are  de- 
velopmental in  origin  adding  that  fractures  oc- 
cur in  the  absence  of  injury  in  almost  all  the 

1  Rcaii  before  tlic  Chicaijo  Surgical  .Swicl) 


cases  and  that  the  first  lumbar  is  the  most 
frequently  affected. 

A  review  of  the  embry-ology  of  the  trans- 
verse processes  in  the  lumbar  region  and  a 
study  of  the  transverse  processes,  with  rela- 
tion to  their  muscular  attachments,  seem  to 
clear  up  several  points  in  etiology. 

EMBRYOLOGY 

The  cartilaginous  vertebra  is  ossified  from 
three  primary  centers,  two  for  the  vertebral 
arch  and  one  for  the  body  (Fig.  i).  The  ossi- 
fic  granules  appear  first  in  the  situations 
where  the  trans\-erse  processes  afterward  pro- 
ject, and  spread  backward  to  the  spinous 
process,  forward  into  the  pedicles,  and  lateral- 
ward  into  the  transverse  process.  At  birth 
the  vertebra  consists  of  three  pieces:  the 
body  and  the  halves  of  the  vertebral  arch. 
Before  puberty  no  further  changes  occur 
except  a  gradual  increase  of  these  primary 
centers,  the  ends  of  the  transverse  processes 
being  cartilaginous.  About  the  sixteenth 
year,  two  secondary  centers  appear,  one  for 
each  transverse  process.  These  secondary 
centers  fuse  with  the  transverse  process  about 
the  age  of  25  (Fig.  2).    From  this  secondary 
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Fig.  I  (at  left).  Showing  tlie  three  primary  centers  of  ossilicalion  of  the  vertebta: 
two  for  the  vertebral  arch  and  one  for  the  body.     (Gray's  Anatomy.) 

Fig.  2.  Showing  secondary  centers  of  ossification  for  transverse  processes  which 
appear  at  about  the  sixteenth  year  and  which  fuse  with  the  primary  centers  normally 
at  the  twenty-fifth  year.   (Gray's  Analomy.) 

center  the  transverse  process  of  the  first  lum- 
bar is  sometimes  developed  as  a  separate 
piece,  which  may  remain  permanently  un- 
united with  the  rest  of  the  bone,  thus  forming 
a  lumbar  rib  (Fig.  5,  Case  2). 

ANATOMY 

The  muscle  in  which  we  are  most  interested 
in  considering  transverse  process  fractures  in 
the  lumbar  region  is  the  quadratus  lumborum 
(Fig.  3).  It  is  irregularly  cjuadrilateral  in 
shape  and  broader  below  than  above.  It 
arises  by  aponeurotic  fibers  from  the  ilio- 
lumbar ligament  and  the  adjacent  portion 
of  the  iliac  crest  for  about  5  centimeters,  and 
is  inserted  into  the  lower  border  of  the  last 
rib  for  about  half  its  length,  and  by  small  ten- 
dons into  the  apices  of  the  transverse  pro- 
cesses of  the  lumbar  vertebras. 

The  action  of  the  quadratus  lumborum 
muscle  is  to  draw  down  the  last  rib  and  it  acts 
as  a  muscle  of  inspiration  by  helping  to  fix 
the  origin  of  the  cliaphragin.  If  the  thorax 
and  vertebral  column  are  fixed,  it  may  act 
upon  the  pelvis,  raising  it  toward  its  own  side 
when  only  one  muscle  is  put  in  action,  and 
when  both  muscles  act  together  cither  from 
below  or  above  they  flex  the  trunk. 

Now  if  the  thorax,  spine,  and  pelvis  are  all 
three  fixed  and  a  force  is  applied  to  the  muscle, 
it  is  evident  that  something  must  give,  and  a 
fracture  of  the  transverse  process,  a  separa- 
tion of  a  lumbar  rib,  or  a  separation  of  the  ^''«-3-  showing  the  quadtatus  lumborum  \yith  its  origin 
.  if.i  -1  \  ■  ^-  !■  ,t  1  from  the  pelvis  and  insertion  mto  the  tips  of  the  transverse 
twcltth  rib,  or  a  combmation  of  these,  results.       processes  and  into  the  last  rib.     (Gray's  Amiomy.) 
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Vin.  4.  Case  i.  show  ins  fracture  of  the  first,  second, 
Ifiird,  fourth,  and  tilth  Uimbar  transverse  processes  on  the 
lisht  side  with  marked  diastasis  and  fracture  of  the  first 
iin  the  left  side.    Agv  33.    Cause:   severe  contusion. 


That  is  by  indirect  violence.  And  it  is  the 
writer's  opinion  that  practically  all  of  these 
fractures  occur  in  this  manner. 


Fig.  5.  Case  2,  showing  fracture  of  the  transverse  pro- 
cesses of  the  first,  second,  third,  fourth,  and  tillh  lumbar 
vertebra;  on  the  right  side.  The  first  lumbar  process  has 
taken  on  the  form  ot  a  lumbar  rib  and  is  dislocated  from 
it?  normal  position.    .\se  40.     Cause:    contusion. 


lig. 


I'"ig.  6.  Case  3,  showing  fracture  of  the  second,  third, 
fourth,  and  fifth  lumbar  transverse  processes  on  the  right 
side  and  osteo-arlhritis  (lipping)  of  the  third  and  fourtli 
lumbar  vcrtcbrx.    .Age  $-■    Cause:   contusion. 


r.  Case  4,  showing  iratlure  ol  the  left  transverse 
of  llic  fourth  lumbar  vertebra  and  osleivaclhritis 
(lipping)  of  the  second,  thinl,  and  fourth  lumbar  verle- 
bne  and  a  fracture  of  the  lipping  ol  the  upper  left  border 
of  the  body  of  thclourtli  lumbar  veitebra.  .\ge4(i.  Cause: 
-evere  contusion. 


DAVIS:     FRACTURES   OF   TRANSVERSE   PROCESSES   LUMBAR    VERTEBR.^ 


Fig.  8.  Case  5,  fhowing  fracture  of  llic  rinlil  fourlli  lum- 
bar transverse  process  with  but  >li,uht  diastasis.  .Vge  54. 
Cause:   contusion  of  back. 

If  the  patient  is  under  25  years  of  age,  it 
is  possible  that  the  secondary  ossific  centers 
present  a  locus  minoris  resistenticB  at  their 
union  with  the  primary  ossitic  centers  of  the 
transverse  process.     However,   the   10  cases 


Fig.  g.  Case  6,  showing  linear  fracture  of  the  lett  second 
and  third  lumbar  transverse  processes.  Age  41.  Cause: 
a  severe  squeeze  of  the  back. 

that  are  reported  in  this  paper  are  respectively 
7,7,,  40,  52,  46,  54,  41,  2,5,  48,  30,  and  3g  years 
old;  the  youngest  23.  the  oldest  54,  and  aver- 
aging 40  years  plus.  Evidently  in  these  cases 
it  was  not  a  question  of  separation  of  ossitic 
centers. 

In  two  of  these  10  cases,  i  and  8,  there  were 
bilateral  fractures  of  the  transverse  processes; 
in  Case  i  on  the  right  side  all  five  processes 
and  on  the  left  the  first  were  fractured.     In 


Fig.  10.  Case  7,  showing  fracture  of  the  transverse  pro- 
cesses of  the  right  side  of  the  third  and  fourth  lumbar  \  er- 
tebrse.    Age  23.    Cause:   contusion  of  back. 


Fig.  II.  Case  8,  showing  fracture  of  the  transverse  ()ro- 
cesses  of  the  lumbar  vertebra;,  right  side  third  and  fourth 
and  left  side  fourth;  associated  osteo-arthritis,  lipping, 
of  the  third  and  fourth  lumbar  vertebra  with  fracture  of 
the  tip  of  body  of  the  fourth  vertebra,  left  upper  border. 
.\ge  48.    Cause:    contusion  of  bark. 
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l"ig.  12.  Case  q  showing  fracture  of  the  left  transverse 
process  of  the  second  lumbar  vertebra.  .\ge  39.  Cause: 
injured  by  a  fall  of  slalc  in  a  mine. 


Case  8  on  the  right  side  the  third  and  fourth 
and  on  the  left  the  fourth  processes  were 
fractured.  And  in  both  of  these  cases  there 
was  no  injury  to  the  spinous  processes.  Both 
cases  were  the  result  of  heavy  weights  injur- 
ing the  lumbar  region.  Thus  it  is  not  con- 
ceivable that  a  force  could  strike  the  trans- 
verse processes  on  one  side  and  fracture  them 
and  then  shift  the  weight  to  the  opposite  side 
and  fracture  the  others  without  involving 
the  intervening  spinous  processes.  The  an- 
swer is  that  the  force  was  placed  upon  the 
quadratus  lumborum  and  fracture  resulted 
from  muscular  pull,  or  indirect  violence. 

The  symptomatology  of  these  injuries  is  defi- 
nite. Pain  in  the  back,  "backache,"  is  the 
chief  symptom.  The  pain  is  well  localized, 
constant,  and  does  not  radiate.  It  is  exag- 
gerated by  any  motion  that  changes  the  line 
of  the  weight  of  the  body.  Rising  from  the 
incumbent  to  the  sitting  position  and  from 
the  sitting  to  the  erect  position  increases  the 
pain.  In  no  position  other  than  lying  rela.xcd 
in  bed  is  the  patient  free  from  pain.  Flexion 
and  hyperextension  of  the  spine,  and  lateral 
bending,  both  toward  and  from  the  injured 
side,  cause  pain.  Bending  toward  the  injured 
side  sometimes  causes  more  pain  than  bending 
from  the  injured  side.  Muscular  rigidity  and 
a  point  of  excjuisite  tenderness  over  the 
fractured  processes  arc  noted.     This  pain  in 


Fig.  13.    Case  lo.shovving  Iracturcof  the  rijihi 
processes  of  the  first,  second,  and  third  lumbar  vcrlebrx- 
and  dislocation  ot  the  right  twelfth  rib,  and  compression 
fracture  of  the  first  lumbar  vertebra.     .\ge  30.      Cause: 
patient  was  "buckled"  in  a  coal  slide  in  mine. 

the  back  is  not  accompanied  by  any  neurolo- 
gical symptoms.  In  some  cases,  however, 
these  symptoms,  though  present,  are  of  such 
a  slight  degree  that  the  patient  goes  back  to 
his  occupation  in  a  few  weeks  having  but  slight 
complaint.    This,  however,  is  not  the  rule. 

X-ray  examination  of  these  cases  may  show 
a  linear  fracture  with  the  fragment  in  good 
position.  More  often,  however,  there  is  con- 
siderable diastasis  of  the  fragments.  If  there 
is  a  lumbar  rib  (Fig.  5,  Case  2)  this  may  be 
seen  dislocated  from  its  articulation  with  the 
spine  or  the  same  may  be  true  of  the  twelfth 
rib  (Fig.  13,  Case  10).  In  the  writer's  cases 
osteo-arthritis  of  the  body  of  the  vertebra 
was  associated  with  fractures  of  the  process 
in  three  of  the  patients  (Figs.  6,  7,  and  11). 

The  diagnosis  is  made  by  the  history  of  a 
fall  or  injury  to  the  back  resulting  in  an  area 
of  localized  tenderness,  lateral  to  the  median 
line  of  the  spine.  As  is  the  case  in  diagnosis 
of  fractures  of  long  bones  this<  localized  ten- 
derness is  the  most  reliable  sign.  X-ray, 
of  course,  will  show  the  fractures.  Many 
cases  which  would  not  be  recognized  by  the 
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X-ray  have  doubtlessly  been  overlooked  and 
considered  only  as  sprains. 


CONCLUSIONS 


Indirect  violence  plays  the  7nost  important 
role  in  these  fractures. 

The  occurrence  is  noted  in  patients  of  ad- 
vanced years,  men  beyond  the  age  in  which 
we  would  expect  separation  of  the  secondary 


ssihc  centers  from  the  primary  ossific  centers 
f  the  transverse  processes. 

The  condition  is  often  associated  with  osteo- 
rthritis. 

REFERENCES 

II ARTWELL,  J.  B.    Colorado  Jled..  1919,  Apiil. 

RiiBKUTS  and  Kelly.    Fractures,  p.  219. 

1)E  Ql'ervain,  Y.  Clinical  Surgical  Diagnosis,  p.  535 

Treves,  F.    .\pplicd  .\natomy,  p.  657. 

Stimson.    Fractures  and  Dislocations,  p.  150. 

Rhys,  O.  L.    Brit.  M.  J.,  1918,  May  24. 


CAVERNOUS  HEMANGIOMA  OF  LEFT  LOBE  OF  LIVER 

Weight  Three  Pounds  Fourteen  Ounces;  Extirp.\tio.\  of  Left  Lobe  of  Liver;  Recovery' 

By  CH.\RLF:S  H.  peck,  M.D.,  F..\.C.S.,  New  York 
Surgeon,  Roosevelt  Hospital 


rAVERNOUS  haemangioma  of  the  liver 
is  a  relatively  rare  condition,  though 
^ -  a  review  of  the  literature  shows  a  num- 
ber of  examples,  both  autopsy  and  operati\e 
reports.  The  following  case  seems  of  suffi- 
cient interest  to  be  worthy  of  record. 

Mrs.  G.  W.,  age  34;  born  in  Russia;  married;  one 
child;  came  to  this  country  at  the  age  of  21.  No 
previous  history  of  any  moment.  For  about  one 
Near  prior  to  operation  she  had  not  felt  well,  had 
vague  discomfort  in  abdomen  with  occasional  pain, 
and  noticed  gradual  enlargement  of  abdomen;  \vas 
troubled  with  gas  and  indigestion;  bowels  became 
constipated;  and  lost  about  22  pounds  in  weight. 
Symptoms  have  become  more  marked  for  the  past 
3  or  4  months.  Physical  examination  first  made  by 
her  physician.  Dr.  J.  W.  Weinstcin,  4  months  ago, 
showed  a  large,  soft,  movable  tumor  in  the  epigas- 
trium, extending  from  the  ensiform  cartilage  to  the 
umbilicus;  smooth  surfaced,  elastic,  insensitive. 
Blood  pressure,  urine,  and  gastric  contents  were  all 
practically  normal.  X-ray  showed  the  stomach  dis- 
placed markedly  to  the  left,  in  a  vertical  position,  its 
lesser  curvature  lying  against  the  left  border  of  the 
tumor.  The  mass  was  diagnosed  as  pancreatic  cyst. 
It  enlarged  slowly  while  under  the  observation  of  her 
physician,  but  did  not  change  in  position  or  consis- 
tence. Examination  October  20.  1020,  was  practi- 
cally as  noted,  and  the  diagnosis  of  the  pancreatic 
cyst  was  accepted,  though  there  seemed  to  be 
rather  unusual  lateral  mobility  for  such  a  cyst. 
Operation  was  performed  on  October  22,  1920,  at 
the  Roosevelt  Hospital.  The  mass  presented  was 
of  deep  purplish  color,  smooth  surfaced,  soft  and 
clastic,  free  from  adhesions.     Above,  it  had  a  flat, 

'  Read  before  the  Southern  Surgical  .Association 


broad  pedicle,  which,  on  examination,  proved  to  be 
the  stretched-out  coronary  ligament  of  the  left  lobe 
of  the  liver.  Below,  across  its  rounded  margin,  ran 
a  remnant  of  the  sharp  edge  of  the  left  lobe.  The 
right  lobe  of  liver,  gall-bladder,  and  ducts  were 
quite  normal.  Examination  of  the  other  abdominal 
organs,  pancreas,  spleen,  kidneys,  stomach  and  in- 
testinal tract,  and  pelvic  organs  was  negative.  Its 
attachment  with  the  right  lobe  had  been  thinned, 
as  had  its  whole  pedicle,  undoubtedly  by  the  drag 
caused  by  its  weight.  It  was  at  once  evident  that  it 
was  a  lesion  of  the  liver  itself  and  not  of  the  pancreas. 
It  was  thought  to  be  probably  some  form  of  cyst  and 
total  excision  was  decided  upon  and  performed 
without  great  difficulty.  The  vessels  in  the  pedicle 
were  secured  by  clamp  and  ligature,  as  it  was 
divided  step  by  step,  and  the  mass  was  removed.  The 
cut  edges  of  the  coronary  ligaments  on  the  under 
surface  of  the  diaphragm  were  sutured  with  contin- 
uous catgut  covering  the  wound  surface  betw'een  and 
completing  haemostasis.  It  weighed  3  pounds 
14  ounces  (1,759  grams)  and  included  the  entire 
left  lobe.  It  was  not  sectioned  at  once,  as  we  wished 
to  obtain  measurements,  weight,  and  photographs. 
A  day  or  two  later  when  cut  it  proved  to  be  a  solid 
mass  and  not  a  cyst.  Microscopic  sections  showed 
this  to  be  a  typical  cavernous  hasmangioma  with 
much  destruction  of  liver  tissue  and  its  replacement 
by  the  branching  blood  spaces  and  fibrous  ti.ssue. 
The  patient  made  a  good  recovery  and  the  wound 
healed  kindly  by  primary  union.  Convalescence  was 
interrupted  by  symptoms  of  a  pulmonary  infarct  on 
November  12.  1Q20.  There  was  sharp  pain  in  the 
left  thorax,  cough,  blood-tinged  expectoration,  and  a 
rise  of  temperature.  These  symptoms  continued  3 
or  4  days,  abating  slowly,  when  another  similar  at- 
tack occurred.    This  was  repeated  in  all  three  times. 

Hot  Sjjring^,  \'iri,'inia,  December  14-16,  io3o. 
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Vi^.  I.  PlioU)f;rapli  sliowing  anterior  surface  of  tumor, 
remnant  of  sharp  edge  of  left  lobe,  and  denuded  area  which 
lay  between  folds  of  coronary  ligament  at  upper  margin. 

X-ray  of  the  chest  failed  to  visualize  any  infarct  or 
area  of  consolidation.  There  was  also  noted,  about 
November  q,  tqjo,  a  slight  phlebitis  of  the  right  leg 
and  calf.  This  was  quite  mild  in  type  and  sub- 
sided in  a  few  days  lime.  The  patient  was  dis- 
charged from  the  hospital  on  the  thirty-second  day 
after  operation  and  is  now  quite  well. 

Palliolo;iical  re/tjrl.  .Specimen:  Entire  left  lobe 
of  liver. 


Fig.  2.  Photograph  of  tumor  cut  and  laid  open. 

Microscopic  examination.  Specimen  consists  of  a 
large  rounded  cystic  feeHng  mass,  of  color  of  liver 
tissue,  measuring  26  by  20  by  9  centimeters  and 
weighing  3  pounds  14  ounces.  It  is  covered  by  peri- 
toneum which  is  smooth  and  glistening,  with  the 
exception  of  one  portion,  oval  in  shape,  measuring 
about  14  by  7  centimeters,  where  mass  was  dissected 
from  diaphragm.  Quite  numerous,  moderate-sized 
veins  can  be  seen  running  under  the  capsule.  The 
entire  mass  is  soft  and  apparently  contains  fluid. 
.\t  one  border  is  a  small  tag  of  normal  appearing  liver 
tissue,  which  is  firm,  and  on  section  has  structure 
of  liver.  After  hardening  for  several  days,  the  mass 
was  sectioned.  Cut  section  shows  a  red,  homoge- 
neous surface,  apparently  very  ha;morrhagic,  in  which 


I'ig.  ,i.  Micropholograph,  low  power,  showing   tissue  ol  I'ig- 4-  Microphotograpli,  liigh  ix)wcr,  showing  structure 

Hemangioma  to  the  left,  and  liver  tissue  comparatively  un-      of  fibrous  septa  and  endothelial  lining  of  large  cavernous 
hanced  to  the  riirht.  soaces. 


angiom 
changed  to  the  right. 
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Fig.  5.    Temperature  chart.    Moderate  operative  reaction.     Recrudescence  of  fever 
corresponding  to  pulmonary  infarcts  during  convalescence. 


white,  irregular  islands  and  strands  of  tissue  can  be 
seen  in  large  number.  These  are  firm,  while  rest  of 
tissue  is  soft  and  very  bloody.  After  several  more 
days  in  formalin,  much  of  semi-fluid  content  of  mass 
is  drained  out  and  the  cut  surface  has  a  definite 
spongy  appearance,  from  which  fluid  can  be  squeezed 
and  which  will  again  take  up  lluid. 

Section  I  shows  portion  of  large  fibrous  bundle  to 
be  made  up  of  fibrous  connective  tissue.  From  this 
septa  pass  out  in  various  directions.  Between  these 
septa  are  masses  of  red  blood  cells. 

The  septa  are  composed  of  connective  tissue  and 
the  surfaces  are  lined  with  a  layer  of  flattened  cells, 
resembling  endothelium.  The  section  of  liver  tissue 
looks  normal. 

Diai^iiosis:  Cavernous  hamangioma  of  left  lobe 
of  liver. 

This  report  was  made  by  Dr.  William  C. 
White,  surgical  pathologist  to  the  Roosevelt 
Hospital,  and  confirmed  by  the  Department 
of  Surgical  Pathology  at  the  College  of  Physi- 
cians and  Surgeons,  Columbia  University. 

^IcCallum  (i)  cites  briefly  a  large  peduncu- 
lated angioma,  24  centimeters  in  diameter, 
hung  by  a  stalk  from  the  right  lobe  of  the  liver, 
weight  not  given.  .Major  and  Black  (2)  report 
the  largest  tumor  on  record,  18.160  grams 
(37  pounds).  49  per  cent  of  the  total  body 
weight,  at  the  time  of  death. 

The  tendency  of  these  tumors  seems  to  be 
to    attain    large    size    before    proving    fatal. 


« 


I'ig.  6.  Photograph  of  patient  taken  Xovember  2S,  1920, 
,S7  days  after  operation.  A  mass  weighing  3  pounds,  14 
ounces,  and  including  the  entire  left  lobe  of  the  liver,  was 
removed. 
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Mantle  (3)  performed  exploratory  laparotomy 
for  a  huge  hiemangioma  of  the  right  lobe.  12 
inches  by  6.5  inches  in  diameter.  The  jia- 
tient  died  within  2  hours  from  ha-morrhage 
following  needle  puncture  of  the  tumor  and 
subsequent  ineffectual  atteinpts  to  control 
the  bleeding  by  sutures  and  packing. 

Chiara  (4)  reports  a  case  operated  on  by 
Freund  of  rupture  of  an  enormous  angioma 
of  the  left  lobe  during  exploratory  laparotomy 
with  death  from  ha-morrhage  within  an  hour. 
We  have  been  able  to  collect  records  of  21 
operative  cases,  in  17  of  which  the  tumor  was 
excised  with  15  recoveries  and  2  deaths.  Of 
the  whole  number,  15  were  females  and  6 
males.  The  left  lobe  was  most  frequently 
alTected,  the  tumor  being  situated  in  the  left 
lobe  in  II  cases,  the  right  lobe  in  7,  Spigelian 
I.  multiple  tumors  i,  site  not  stated,  i.  The 
largest  case  excised  was  that  of  Pf  annenstiel  ( 5 ) , 
reported  also  by  Langer  (5),  in  which  the  col- 
lapsed growth  weighed  5  pounds  and  the  esti- 
mated weight,  before  the  blood  escaped,  was 
10  pounds.  The  patient  made  a  good  re- 
covery ultimately,  though  the  operative 
ha'morrhage  was  great. 

Keen  (6)  reports  an  interesting  case,  in  which 
he  formed  an  artificial  pedicle  by  incising  the 
liver  on  either  side  of  the  growth,  then  apply- 
ing an  elastic  ligature  and  packing  the  wound 
open.  The  means  of  controlling  haemorrhage, 
rejxirted  by  various  operators,  have  been  the 
elastic  ligature,  chain  ligatures  through  pedi- 
cles, and  use  of  the  cautery  and  packing.  In 
some  of  the  cases,  as  in  my  own,  the  tendency 
to  pedunculation  of  the  tumor  facilitated  its 
removal,  without  great  loss  of  blood.  This 
tendency  is  evidently  due  to  the  weight  of  the 
tumor  exerting  a  constant  drag  on  the  soft 
liver  tissue  and  weak  ligaments.    On  the  other 


hand,  excision  of  cases  with  broad  attachments 
to  the  liver  has  been  difficult  and  accompan- 
ied by  serious  hemorrhage.  Incision  into,  or 
even  needle  puncture  of  the  tumor,  has 
proved  exceedingly  dangerous  and  even  fatal 
in  some  of  the  reported  cases.  I  believe  our 
own  case  to  be  the  largest  tumor  successfully 
excised  in  this  country,  and  the  second  largest 
successful  excision  reported,  the  largest  being 
the  case  of  Pfannenstiel. 

Xo  attempt  has  been  made  to  review  com- 
pletely reports  of  non-operative  cases. 
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THIS  disease  has  been  given  a  different 
name  by  almost  every  writer  on  the 
subject.  The  following  are  some  of 
them:  linitis  plastica  hypertrophica;  stenotic 
hypertrophic  gastritis;  cirrhosis  of  the  stom- 
ach; Brinton's  disease;  cryptogenetic  granu- 
lomatosis of  the  stomach;  leather  bottle 
stomach;  fibroid  induration  of  the  stomach; 
gastric  sclerosis;  endogastritis  obliterans; 
Ziickcri;,Hssmagen;  MagcnschrumpliDig. 

Linitis  plastica  was  first  studied  by  Andral, 
and  named  linitis  plastica  hypertrophica  by 
Brinton  in  1854.  It  is  a  disease  entity,  aft'ect- 
ing  the  stomach  and,  very  rarely,  the  small 
and  large  intestines,  spreading  to  the  adja- 
cent structures  by  continuity. 

In  this  paper  we  will  deal  with  the  aft'ection 
of  the  stomach  only.  Linitis  plastica  is  a 
disease  of  the  stomach,  producing  diffuse  and 
marked  hypertrophy  of  the  submucous  con- 
nective tissue,  and,  to  a  lesser  degree,  of  all 
of  the  coats  except  the  mucosa,  where  there 
is  an  atrophy  of  the  glandular  elements.  The 
stomach  walls  are  markedly  thickened,  usually 
from  six  to  eight  times  the  normal  thickness, 
and  are  rigid  and  hard  like  a  leather  bag.  with 
a  diminution  of  the  lumen.  The  wall  at  the 
pylorus  is  much  thicker,  harder  and  more 
glistening  than  that  toward  the  cardia.  The 
chief  characteristics  of  the  affection  are  a 
slow,  progressive  stenosis  of  the  stomach, 
resulting  in  food  stagnation,  and  often  a  per- 
ceptible tumor  in  the  epigastric  region,  with 
an  absence  of  pain,  haemorrhage  and  early 
vomiting. 

There  are  two  forms  of  the  disease:  the 
localized  and  the  diffuse.  The  localized  is 
usually  situated  at  or  near  the  pylorus;  the 
dift'use  commences  at  or  near  the  pylorus  and 
extends  toward  the  cardia  and  may  involve 
all  of  the  stomach.  The  disease  does  not  ex- 
tend into  the  duodenum,  and  here  the  contrast 
is  very  noticeable  and  of  great  diagnostic 
value.  When  the  abdomen  is  opened,  a  char- 
acteristic picture  is  seen;  the  stomach  is 
cyhndrical  in  shape,  the  surface  is  smooth, 


with  a  dull,  pearh^  white  peritoneum.  The 
interlacing  strands  of  fibrous  tissue  are  plainly 
seen  beneath  the  peritoneum.  Palpation 
shows  the  stomach  to  be  hard,  rigid,  and 
thick,  resembling  the  feeling  of  cartilage  or 
contracted  muscle. 

The  disease  is  classifiecl  as  both  benign  and 
malignant.  Morison  states  that  over  50  per 
cent  of  the  cases  are  carcinomatous.  Lyle 
has  collected  reports  of  seventy  benign  and 
sixty  malignant  cases. 

The  disease  is  found  in  adults  only;  the 
greatest  number  of  cases  occurring  between 
the  ages  of  40  and  60  years,  and  about  twice 
as  often  in  men  as  in  women. 

HISTOPATHOLOGY 

The  essential  histological  change  would  ap- 
pear to  be  a  sclerosing  process,  due  to  the 
formation  of  new  fibrous  tissue,  chiefly  in  the 
submucous  and  subserous  layers,  but  also  in- 
filtrating to  a  lesser  degree  the  muscularis. 
The  question  of  malignancy  has  been  exten- 
sively discussed,  some  writers  considering 
the  condition  benign,  others  finding  a  large 
percentage  malignant,  while  Ewing  con- 
cludes that  all  cases  are  primarily  carcino- 
matous, but  because  of  the  sclerosing  process 
the  last  traces  of  atypical  epithelial  structures 
disappear  in  a  small  percentage  of  cases. 
Though  it  is  possible  that  such  a  process  may 
result  from  purely  inflammatory  sclerosis, 
the  probability  is  that  the  great  majority,  if 
not  all.  cases,  are  atypical  sclerosing  fibro- 
carcinomata.  The  condition  apparently  orig- 
inates at  or  near  the  pylorus  and  spreads  by 
continuity  along  the  coats  of  the  stomach  and 
in  a  few  instances  also  involves  the  duodenum 
and  adjacent  tissues,  although  lymph-node 
or  distant  metastases  seldom  occur. 

SYMPTOMATOLOGY 

The  onset  is  gradual,  with  loss  of  appetite, 
disturbed  digestion,  eructation  of  gas,  and  the 
patients  find  that  they  must  discontinue  the 
heavier  articles  of  diet,  or  they  are  retained 
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in  the  stomach  and  vomited.  The  vomiting 
is  usually  voluntary,  to  relieve  distress. 
There  is  loss  of  weight  and  cachexia.  The 
symptoms  gradually  increase  in  severity,  so 
that  only  light  liquids  can  be  taken;  finally 
complete  stenosis  results,  producing  death 
by  starvation.  In  some  cases,  the  obstructive 
symptoms  appear  rapidly.  Examination  dis- 
closes a  mass  in  the  epigastrium,  which  is 
usually  freely  movable  except  late  in  the  dis- 
ease. The  mass  is  extremely  hard,  and  trans- 
mits the  pulsation  of  the  abdominal  aorta 
jilainly  to  the  palpating  hand. 

DIFFERENTl.^L     Dl.\GNOSIS 

Linitis  plastica  resembles  scirrhous  carci- 
noma and  cirrhotic  syi)hilis  of  the  stomach, 
and  has  frequently  been  mistaken  for  the 
former,  both  before  and  after  the  abdomen 
is  opened.  The  large  tumor  gives  a  very  un- 
favorable appearance,  and  if  unrecognized, 
and  considered  to  be  inoperable  carcinoma, 
the  abdomen  is  closed  or  a  gastro-entcrostomy 
is  done. 

Linitis  ])lastica  gives  a  history  of  disturbed 
digestion,  with  a  gradual  decrease  in  the  ca- 
pacity of  the  stomach,  voluntary  vomiting 
to  relieve  distress,  an  absence  of  pain,  and  a 
negative  Wassermann;  a  mass  in  the  epi- 
gastric region  can  be  felt,  which,  if  the  disease 


is  advanced,  is  excessive  in  proportion  to  the 
-ubjective  symptoms. 

In  carcinoma,  pain  is  present  in  90  per  cent 
of  the  cases  and  usually  occurs  early.  Vcmi- 
iting  occurs  as  a  marked  symptom  in  73  per 
cent  of  the  cases,  and  is  usually  involuntary, 
ha^matemesis  or  melajna  occurring  in  35  to 
40  per  cent  of  the  cases. 

Syphilis  of  the  stomach  is  seen  in  younger 
patients,  usually  under  40  years  of  age.  Pain 
caused  by  the  taking  of  food  is  delayed  in  the 
earlier  stage  of  the  disease,  and  is  quite  prompt 
after  meals  in  the  later  course.  The  pain  is 
associated  with  nausea  and  vomiting.  There 
is  an  absence  of  ha-morrhage  and  maintenance 
of  a  good  appetite  in  the  majority  of  cases  of 
stomach  syphilis.  A  positive  Wassermann 
can  usually  be  obtained  in  the  acquired  type 
and  a  careful  history  and  physical  examina- 
tion would  show  other  abnonnalities  in  the 
congenital  type. 

The  laboratory  findings  are  usually  not 
characteristic. 

Capacity  examination  shows  a  diminution 
and  the  stomach  cannot  be  distended.  Test 
meal  will  show  a  diminution  in  acidity,  with 
little  or  no  free  hydrochloric  acid.  The  stom- 
ach frequently  contains  pus,  and  blood  may 
be  found  in  the  stomach  contents  or  in  the 
stools  because  of  the  ulceration  present  in 
the  majority  of  the  casc^. 

Blood  examination  will  show  a  secondary 
an;emia. 

The  roentgen  examination  otTers  the  best 
means  of  recognizing  the  lesion,  although  the 
resemblance  to  scirrhous  cancer  and  syphilis 
persists  in  the  X-ray  appearances.  So  long 
as  scirrhous  carcinoma  and  linitis  plastica  are 
used  as  interchangeable  terms  for  the  same 
lesion,  a  close  dift'erentiation  between  the  two 
is  unimportant.  The  X-ray  difterentiation 
of  stomach  syphilis  is  more  important,  but 
not  always  possible. 

As  stated  by  Carman,  the  roentgen-ray 
characteristics  of  linitis  plastica  are  those 
of  a  filling  defect  with  a  relatively  smooth 
inner  margin,  and  with  peristalsis  absent 
from  the  area  involved.  The  pylorus  may  be 
either  gaping  or  obstructed. 

When  the  involvement  is  extensive,  the 
absence  of  expansibility,  as  seen  on  the  fluo- 


PALMER,  WATKINS,  MILLS:     LINITIS    PLASTICA 


Fig.  2.  Roentgenogram  of  gall-bladder  after  removal, 
showing  the  two  large  stones. 

roscopic  screen,  is  very  striking,  the  stomach 
being  small,  contracted,  and  drawn  upward. 

When  the  involvement  begins  at  the  pylo- 
rus, early  obstruction  may  result,  in  which 
case  the  stomach  will  appear  dilated.  This 
latter  type  may  resemble  the  pyloric  indura- 
tion of  deep  ulcer,  which  sometimes  produces 
obstruction.  This  resemblance  can  be  all  the 
more  striking,  since  the  indurated  area  of 
linitis  is  frequently  ulcerated,  and  it  is  im- 
possible to  determine,  except  by  careful  mi- 
croscopic examination,  just  what  the  essen- 
tial tissue  change  is. 

TEE.\TMENT 

The  disease  is  amenable  to  surgical  pro- 
cedures only. 

Gastrectomy  is  the  operation  of  choice. 
If  the  patient  is  feeble,  the  two-stage  opera- 
tion is  advisable,  that  is,  a  preliminary  gastro- 
enterostomy, and  a  secondary  gastrectomy. 

The  anterior  Polya  is  the  procedure  of 
choice,  if  the  patient's  condition  will  permit 
of  a  single  operation.  This  operation  can  be 
done  more  rapidly,  and  is  easier  for  the  opera- 
tor. 

The  mortality  rate  is  about  the  same  as  in 
various  other  gastrectomies  and  there  is  less 
postoperative  disturbance  and  greater  com- 
fort after  this  procedure. 

If  a  total  gastrectomy  is  performed,  cesopha- 
gojejunal  anastomosis  should  be  done. 
Satisfactory  results  have  followed  this  pro- 
cedure. 

On  October  2g,  1920.  JSIrs.  L.  C,  married,  age  65, 
consulted  her  physician  because  of  a  distress  in  the 
stomach,  extending  over  a  period  of  5  to  8  years. 
The  onset  was  very  insidious  but  distress  has  been 
becoming  progressively  worse.  First  attacks  fre- 
quently awakened  her  at  night,  and  distress  would 
wear  olT  in  a  few  hours  after  taking  a  solution  of 
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Roentgenogram  ul  slomiich  2  weeks  ailer  opera- 


soda  bicarbonate.  During  the  early  period,  the  at- 
tacks occurred  at  intervals  of  many  months;  in  the 
last  year  the  attacks  have  become  more  frequent, 
especially  during  the  j  preceding  months.  The  lo- 
cation of  the  distress  was  in  the  epigastrium,  extend- 
ing laterally  to  the  upper  right  and  left  quadrants. 

Family  hislory.  One  niece  died  of  tuberculosis; 
one  sister  had  been  operated  upon  for  carcinoma 
of  the  uterus  7  or  8  years  ago;  otherwise  negative. 

The  patient  had  measles  and  whooping  cough  dur- 
ing childhood.  The  periods  were  always  regular,  of 
the  three-day  type;  moderate  amount;  no  pain  or 
discomfort.  She  had  had  two  children,  normal  birth, 
accompanied  by  little  laceration;  menstruated  twice 
after  birth  of  last  child ;   menopause  20  years  ago. 

The  present  trouble  began  about  one  week  ago, 
with  aching  over  the  upper  abdomen,  extending 
laterally,  voluntary  vomiting,  giving  slight  relief. 
The  vomitus  was  very  sour  but  contained  no  blood. 
The  stools  were  not  tar  colored.  Eructation 
of  gas  always  followed  taking  of  food.  Patient 
avoided  heavy  articles  of  food  in  the  hope  of  obtaining 
some  relief  from  distress,  and  has  limited  her  nourish- 
ment to  light  broth,  finding  that  this  is  the  only 
nourishment  that  she  can  take  with  any  degree . 
of  comfort.  Weight  was  normal  until  the  past  week, 
when  she  lost  10  pounds.  Complains  of  weakness, 
which  she  attributes  to  lack  of  nourishment.  She 
has  never  been  confined  to  bed  during  the  present 
or  previous  attacks. 

Examinalion.  Patient  was  well  nourished.  Care- 
ful physical  examination  disclosed  no  abnormality 
except  a  large,  hard,  movable  tumor  in  the  epigas- 
tric region,  which  transmitted  pulsation  of  the  ab- 
dominal aorta  to  the  palpating  hand.  Examina- 
tion of  urine  showed  it  to  be  normal. 

Blood.  Red  cells,  4.360,000;  white  cells,  10,600. 
Haemoglobin.  40  per  cent;  lymphocytes,  35  per  cent; 
polymorphonuclears.  65  per  cent. 

X-ray  examination.  Stomach  is  narrowed  and 
the  wall  is  stiffened  in  the  pyloric  portion  and  shows 
no  peristaltic  action.  This  is  the  picture  of  carci- 
noma, and  from  the  X-ray  examination,  conclusion 
would  be  that  the  whole  pyloric  thinl  of  the  stom- 
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Interior  view  of  resected  portion  of  stomach. 
Exterior  view  of  resected  portion  of  stomach. 


ach  is  involved.  So  far  as  the  stomach  proper  is 
concerned,  this  would  be  in  the  operable  stage. 
Stomach  was  empty  at  6  hours.  Rounded  protu- 
berance from  the  pylorus  not  diagnosed  at  X-ray 
examination.  (Note:  This  was  shown  by  operation 
to  be  a  gall-stone.)  Diagnosis:  Advanced  carci- 
noma of  stomach,  probably  operable. 

Operation,  November  r.  A  right  paramedian 
incision  was  made.  Exploration  showed  the  tumor 
to  involve  pyloric  and  middle  third  of  stomach. 
The  stomach  was  cylindrical,  with  hard,  thick- 
ened walls,  free  from  adhesions  and  nodules.  The 
surface  was  smooth,  with  a  dull,  pearl  white  perito- 
neum. The  interlacing  bands  of  fibrous  tissue  could 
be  plainly  seen  and  felt  beneath  the  peritoneum. 
The  thickening  stopped  abruptly  at  the  pylorus. 
The  contrast  between  the  pylorus  and  the  duodenum 
was  pathognomonic  of  the  disease.  Xo  enlarged 
glands  were  found.  There  was  a  hydrops  of  the  gall- 
bladder, the  bladder  being  unusually  large,  and 
contained  two  large  stones.  Otherw  ise  no  abnormal- 
ity was  found.  The  anterior  Polya  gastrectomy  was 
performed.  All  of  the  diseased  tissue  was  rcmovctl. 
Cholecystectomy  was  also  performed. 

The  patient  has  made  a  most  satisfactory  conva- 
lescence. She  was  out  of  bed  on  the  ninth  day  after 
the  operation,  and  is  now  taking  a  general  diet  with 
no  discomfort. 

Pathology.  Specimen  consists  of  pyloric  and  middle 
portion  of  stomach  and  measures  i8  centimeters 
along  greater  curvature  and  q  centimeters  along 
lesser  curvature.  On  section,  the  stomach  wall 
shows  very  marked  thickening  and  induration  and 
marked  reduction  of  the  lumen.  The  mucosa 
is  thrown  into  excessive  folds,  but  otherwise 
no  marked  thickening  of  mucosa  is  noted.  The 
abnormal  change  is  shown  chielly  in  the  submucosa, 
muscularis,  and  subserous  coals.  The  muscularis  is 
seen  in  gross  specimen  to  be  greatly  increased  in 
depth  and  feels  tough,  elastic,  and  leathery.  This 
condition  of  the  stomach  wall  ends  rather  abruptly 
about  4  centimeters  within  the  line  of  incision  and  the 
induration  docs  not  extend  into  the  duodenum. 

Xear  the  pylorus  is  an  ulcer  with  precipitous 
edges. 


Microscopic  sections  of  this  area  show  the  ulcer 
extending  to  beneath  the  mucosa,  the  floor  being 
covered  by  a  narrow  zone  of  necrosis. 

The  mucosa  adjacent  to  the  ulcer  shows  an  exces- 
sive amount  of  new  formed  fibrous  tissue,  abnor- 
mally separating  the  gland  tubules.  The  submucosa 
is  greatly  thickened  and  fibrous.  The  same  is  true 
of  the  subserous  layer.  The  muscular  layer  is  also 
slightly  thickened,  due  to  interposed  bands  of  dense 
fibrous  tissue.  Scattered  irregularlx-  through  this 
fibrous  tissue,  from  the  serous  border  to  well  within 
the  deeper  portions  of  the  gland  tubules  of  the  mu- 
cosa, are  seen  larger  atypical  cells,  with  deeply  stain- 
ing nuclei.  These  cells  are  widely  separated,  except 
that  occasionally  in  the  subserous  area  fairly  char- 
acteristic alveoli  are  formed. 

Sections  from  area  farther  removed  from  the  pylo- 
rus show  a  similar  arrangement,  except  that  there  is 
much  less  dense  fibrous  structure  and  the  atypical 
cells  are  found  invading  to  a  greater  extent  the  glan- 
dular tubules  of  the  mucosa.  In  limited  areas  w  here 
erosion  of  the  mucosa  is  present,  these  cells  are  found 
at  the  very  margin.  Sections  from  the  margin  farthest 
from  the  pylorus  tlo  not  show  carcinomatous  involve- 
ment nor  definite  increase  in  fibrous  structure. 

A'-n7y  pnst-opernthc  Jiiidiiii^s.  Barium  meal  tills 
the  cardiac  end  of  the  stomach,  which  lies  entire!) 
to  the  left  of  the  median  line,  with  abrupt  termina- 
tion at  stoma,  the  meal  reappearing  in  the  small 
bowel  just  beyond,  this  shadow  having  the  typical 
feathery  appearance  of  jejunum.  Gastrojejunostomy 
with  normal  stoma. 
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JLiDGIXG  from  various  statistics  the  oc- 
currence of  interstitial  ectopic  gestation 
is  infrequent  enough  to  warrant  report- 
ing. 
The  following  cases  are  from  the  gyneco- 
logical service  of  Dr.  Irving  S.  Haynes  at  the 
Harlem  Hospital. 

Case  I.  H.  R.,  age  29,  married,  para-II;  nativity — 
Russia;  color,  white;  was  admitted  July  20,  IQ20, 
with  the  following  history:  In  July,  iqio.  the  right 
fallopian  tube  had  been  removed  for  chronic  salpin- 
gitis. .\bout  6  months  prior  to  admission,  she  was 
curetted  for  a  3  months  incomplete  abortion.  The 
last  regular  menstruation  was  May  27.  1020,  sexual 
intercourse  following  10  days  later.  The  present 
illness  began  with  cramps  in  lower  abdomen  5  hours 
before  admission.  She  vomited  greenish  fluid  and 
gradually  became  weaker  and  pale.  A  laparotomy 
was  performed  shortly  after  admittance. 

On  opening  the  peritoneum  a  large  amount  of 
blood  escaped;  the  uterus  and  adnexa  were  explored; 
the  right  tube  was  not  found.  The  left  tube  was 
found  normal;  however,  a  moderate  number  of  small 
follicular  cysts  were  present  in  both  ovaries.  The 
body  of  the  uterus  was  slightly  enlarged  and  the  seat 
of  multiple  small  fibroids.  On  the  upper  aspect  of 
the  fundus,  about  i  centimeter  from  the  entrance  of 


the  fallopian  tube  I  found  a  rupture  which  was 
roughly  circular  and  about  "2  centimeter  in  dia- 
meter, through  which  blood  oozed  freely.  The  left 
horn  with  the  tube  was  removed.  The  embryo  was 
looked  for  but  was  not  found.  The  patient  was  dis- 
charged cured  on  the  sixteenth  day. 

Pathological  report.  JNIicroscopic  section  through 
rupture  at  cornu  shows  typical  chorionic  villi. 
Diagnosis:  interstitial  ectopic  pregnancy. 

Case  2.  M.  B.,  age  32,  married,  para-VU;  nati- 
vity, U.  S.;  color,  white;  was  admitted  October  16, 
IQ20,  with  following  history:  No  previous  opera- 
tions. All  her  labors  were  difficult  and  in  several 
instances  were  complicated  by  fever.  The  last 
pregnancy  resulted  in  a  6  weeks'  abortion.  She  was 
not  curetted.  Menstrual  history — 2  weeks  overdue. 
The  present  illness  began  about  10.00  o'clock  the 
night  before  admission  with  severe  cramp-like  pains 
in  lower  abdomen,  more  marked  in  the  left  lower 
quadrant  and  which  continued  until  admission.  She 
vomited  several  times,  did  not  faint  but  gradually 
went  into  marked  shock.  A  diagnosis  of  ruptured 
extra-uterine  pregnancy  was  made  by  Dr.  Brodhead. 

On  opening  the  peritoneum  dark  red  blood  es- 
caped; the  peritoneal  cavity  was  filled  with  blood 
and  blood  clots.  The  uterus  was  delivered  and 
found  slightly  enlarged;  the  left  cornu  had  a  small 
rupture  superiorly,  which  was  roughly  circular  and 
about    5    millimeters    in   diameter,    through    which 


Fig.  I.  Section  through  rupture  in  Case  I,  showing  several 
partly  degenerated  chorionic  villi  in  partially  organized 
blood  clot. 


Fig.  2.  Section  through  part  of  tubal  lumen  in  Case  i, 
showing  destruction  of  tube  x'illi  and  lumen  tilled  with  debris 
of  degenerated  decidual  cells  and  villi. 
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I''ig.  3.  Section  through  rupture  in  Case  2,  showing  typi- 
cal chorionic  villi. 

Fig.  4.  Section  through  lumen  of  tube  in  Case  2,  showing 
decidual  reactions  in  tubal  villi. 

there  was  moderate  bleeding.  Both  adnexa,  with 
the  exception  of  a  follicular  cystic  right  ovary,  were 
normal.  The  left  cornu  and  adnexa  were  removed. 
The  embryo  was  looked  for  but  was  not  found.  The 
patient  died  on  the  eighth  day  of  sepsis  (anaerobic 
ha;molytic  streptococcus  isolated  in  blood  culture). 
Postmortem  examination  revealed  no  peritonitis, 
no  haemorrhage. 

Patholni^ical  repor/.  Specimen  consists  of  a  fallo- 
pian tube  about  4  inches  long,  showing  no  gross 
pathological  change  e.xcept  at  the  uterine  portion 
where  there  is  a  bulb-like  area  which,  on  cross  sec- 
tion, shows  hiemorrhagic  area  in  wall  and  lumen. 

Sections  were  taken  from  the  uterine  and  middle- 
portion  of  the  tube.  Microscopic  section  of  enlarged 
uterine  portion  of  the  tube  shows  a  dilated  tube  with 
the  lumen  filled  with  masses  of  large  decidua  like 
deep  staining  cells — syncytial  cells  and  typical  chori- 
onic villi  associated  with  moderate  haemorrhage. 
The  section  apparently  bisects  several  levels  of  the 
tube  lumen  as  it  traverses  the  uterine  wall  and  gives 
the  picture  of  isolated  spaces  lined  by  glandular 
ei)ithelium  in  the  uterine  portion  of  the  tube. 

Diagnosis:  tubal  interstitial  ecto|iic  gestation. 

Microscopic  study  of  the  isthmic  |)ortion  (^middle 
third)  of  the  tube  shows  a  slightly  thickened  wall 
with  distinctly  patent  lumen  and  llallened  villi. 

Important  features  connected  with  the 
caser,- just  reported  arc:  (i)  previous  history 
of  abortion,  or  pregnancy  complicated  by 
fever;  (2)  early  rupture;  (.^)  extensive  intra- 
peritoneal h;emorrhage;  (4)  tinding  of  normal 
adnexa.  These  features,  in  my  o])inion.  are 
important  as  they  tend  to  explain  the  course 
and  cause  of  interstitial   ectopic   pri'gnancy. 


I''ig.  5.  Section  of  tube  in  Case  2  of  isthmial  portion  just 
before  entering  substance  of  uterus,  showing  practically  a 
normal  tuljc. 


In  reviewing  the  literature,  where  a  previous 
history  of  the  patient  was  given,  in  most  in- 
stances a  record  of  previous  abortions  or 
uterme  infection  was  obtained.  As  a  similar 
history  was  present  in  the  cases  just  reported 
— as  at  the  operations — I  found  the  affected 
and  opposite  fallopian  tubes  normal,  and  as 
others  made  the  same  observations  my  opin- 
ion coincides  with  that  of  Karrar  in  ascribing 
the  cause,  except  in  rare  instances,  to  a  previous 
low  grade  inflammatio.n  of  the  uterus.  This 
intlammation,  while  severe  enough  to  affect 
only  a  portion  of  interstitial  tube  and  damaging 
its  lumen  to  such  an  extent  as  to  prevent  the 
ovum  entering  the  uterine  cavity,  yet  is  not 
enough  to  hinder  the  entrance  of  the  sperma- 
tozoa. Incases  reported  by  Farrar,  Rose,  and 
others,  including  those  just  presented,  the  rup- 
ture occurred  very  early  in  pregnancy,  about 
the  sixth  week.  Cases  have  also  been  reported 
where  pregnancy  went  on  for  a  longer  period. 
I  believe  that  the  time  of  rupture  and  the 
amount  of  intraperitoneal  ha-morrhage  dv- 
])cn(ls  on  the  site  of  the  imi)lantalit)n  of  the 
fertilized  ovum  and  the  relation  of  its  chorion 
frondosum  to  nearby  blood  vessels.  The 
interstitial  portion  of  the  fallopian  tube  being 
about  1.5  centimeters  long,  attachment  of 
the  o\um  could  take  place  at  the  uterine  end, 
at  the  isthmial  end,  or  between  these  two 
]ii)iiils,   depending    on    the    extent    the   tubal 
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lumen  had  previously  been  damaged.  If 
implantation  should  occur  near  the  uterine 
end,  the  possibility  of  an  early  abortion  in  the 
uterine  cavity  would  be  apparent;  if  at  the 
isthmial  end,  by  the  trophoblastic  action  of 
the  chorion  frondosum  in  a  place  of  least  re- 
sistance, rupture  would  take  place  early, 
generally  in  the  peritoneal  cavity,  occasion- 
ally in  the  folds  of  the  broad  ligament,  de- 
pending on  whether  the  attachment  of  the 
ovum  was  on  the  superior  or  inferior  aspect 
of  the  tubal  lumen.  The  haemorrhage  result- 
ing from  the  erosion  of  arterioles,  usually  pres- 
ent at  this  location,  would  be  extensive.  If 
implantation  should  take  place  between  the 
uterine  and  isthmial  ends,  as  the  thickness 
of  the  musculature  of  the  fundus  and  of  the 
uterine  wall  is  considerable  in  this  location, 
it  would  seem  probable  that  before  rupturing, 
the  pregnant  sac  would  attain  a  larger  size, 
and  the  uterine  rupture  would  be  attended  by 
a  very  extensi\e  h;emorrhage  from  marked 
bleeding  from  hypertrophied  blood  vessels, 
if  these  be  in\-ohed. 

In  concluding  I  wish  to  extend  my  thanks  to  Dr.  Haynes, 
Dr.  Brodhead,  and  the  society  for  allowing  me  to  present 
these  cases;  Dr.  E.  L'Esperance  of  Cornell  Medical  School 
and  the  House  Staff  of  the  Hospital  for  their  kind  assif^tance. 
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LAMINECTOMY  FOR  MENINGITIS' 

By  ROLAXD  hill,  M.D.,  CM.,  F.A.C.S.,  St.  Louis 


THE  advisability  of  laminectomy  with 
free  spinal  drainage  in  certain  classes 
of  meningitis  is  a  question  that  seems 
worthy  of  our  careful  consideration.  While 
no  principle  in  surgery  is  more  deservedly 
recognized  than  that  of  establishing  an  ample 
outlet  for  purulent  inflammator)'  products, 
still  in  the  cerebral  and  spinal  inflammations 
we  have  special  and  very  vital  factors  to  be 
considered. 

The  cerebrospinal  fluid  is  a  most  important 
secretion  that  practically  forms  a  water  bed 
for  the  small  brain  (i).  It  is  estimated  that 
the  normal  secretion  is  replaced  every  3  or  4 
hours  by  an  entirely  new  supply  and  in  ab- 
normal conditions,  as  fracture  or  lumbar 
puncture,  the  alteration  in  normal  tension  may 
result  in  a  very  rapid  increase  in  the  normal 
amount  of  the  secretion. 

Acute  meningitis,  especially  when  of  strep- 
tococcus or  of  staphylococcus  origin,  is  a  very 
fatal  disease.  Netter  (2),  in  a  study  of  65  cases 
found  that  54  died  within  4  days.  Death  is 
the  result  of  two  factors:  increased  intra- 
cranial tension  and  toxaemia.  The  first  factor 
can  be  influenced  by  lessening  the  cerebro- 
spinal fluid  by  means  of  lumbar  puncture 
or  by  the  establishment  of  open  drainage. 
The  factor  of  toxaemia  may  possibly  be  in- 
fluenced by  the  dilution  of  the  toxins  through 
the  rapid  secretion  of  cerebrospinal  fluid. 

The  i)rinciple  objection  to  laminectomy 
along  with  the  operation  of  cerebral  decom- 
pression has  been  made  by  Dr.  Gushing. 
The  objection  raised  is  that  purulent  prod- 
ucts in  the  base  of  the  skull  arc  sooner 
or  later  blocked  off,  thus  rendering  a  spinal 
opening  useless. 

That  this  objection  can  not  always  be  sus- 
tained is  proved  by  the  experimental  work 
of  3arr  (3).  Barr  trephined  a  patient  who  had 
died  from  meningitis  and  then  did  a  lumbar 
puncture  leaving  the  cannula  in  place.  The 
lateral  ventricles  were  then  lapped  and  a  so- 
lution of  methylene  blue  allowed  to  flow  into 
them  under  low  pressure.    The  fluid  was  ob- 


served to  escape  through  the  lumbar  cannula 
showing  that  in  this  case  at  least  the  normal 
channels  of  the  cerebrospinal  fluid  were  not 
blocked.  Barr  repeated  the  experiment  in  a 
case  he  had  operated  on  as  a  last  resort  and 
although  the  patient  died,  he  was  able  to  prove 
conclusively  that  the  normal  channels  were 
open. 

Dr.  Downes  reports  a  case  of  a  boy  of  21 
who  was  admitted  to  the  accident  ward  of  the 
New  York  Hospital  on  November  2,  191 2, 
sufl'ering  from  a  linear  fracture  of  the  left 
parietal  region,  2)^  inches  long.  Eight  days 
later  he  developed  a  marked  meningitis  with 
an  increased  blood  pressure,  Kernig's  sign, 
and  marked  leucocytosis.  Occipital  decom- 
pression was  done  without  delay.  A  bone 
flap  3' 2  inches  by  2' 2  inches  with  its  base 
just  above  the  foramen  magnum  was  made 
with  a  Kenyon  saw  and  turned  down,  ex- 
posing the  posterior  lobes  of  the  cerebrum  and 
cerebellum.  The  dura  over  the  cerebrum 
was  incised  on  both  sides.  There  was  an 
escape  of  lA  ounce  of  fluid  from  the  left  side. 
Incision  was  made  through  the  dura  of  the 
cerebellum  and  some  fluid  escaped.  Rubber 
dam  drains  were  inserted  and  brought  out 
through  drill  holes  at  the  angles  of  the  bone 
flap  which  was  replaced.  ^Vithin  24  hours 
the  rigidity  of  the  neck  had  disappeared, 
blood  pressure  was  1 10,  and  the  patient  very 
much  better.  The  drains  were  removed  on  the 
second  day  and  convalescence  was  uninter- 
rupted. Cultures  made  from  the  fluid  found 
in  the  dura  were  entirely  negative. 

Dr.  William  K.Leighton,of  St.Louis(4),  has 
done  laminectomy  in  4  cases  of  streptococcus 
meningitis  with  recovery  in  two  of  them. 

It  has  been  my  privilege  to  operate  on  2 
cases  of  meningitis  with  one  recovery  and 
one  death.  Owing  to  the  rarity  of  successful 
operations  in  these  conditions,  I  have  deemed 
my  2  cases  worthy  of  report. 

Case  i.  My  first  patient  was  G.  W.  H.,  white, 
.Vmeriian  widower,  age  40,  a  very  powerfully  built 
man  in  the  prime  of  life. 


'  Read  Ijcforc  Ihc  mcclinR  of  Ihc  Western  Surgical  Association,  L.OS  Angeles.  Oecember  .^-4,  lOJ' 
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On  April  jS,  iqiS,  while  watching  a  lire  iu  Colum- 
bus, Georgia,  a  cartridge  in  the  burning  building 
was  exploded  and  the  bullet  struck  him  just  above 
and  to  the  inner  side  of  the  left  eye.  It  ranged 
backward  and  inward  and  lodged  in  the  cribriform 
plate  of  the  ethmoid.  He  was  not  seriously  incapa- 
citated at  the  time  and  came  to  St.  Louis  and  pre- 
sented himself  at  my  office  for  examination  a  few 
days  after  the  injury. 

There  was  an  open  wound  in  the  upper  and  inner 
margin  of  the  left  orbit,  and  a  radiographic  exami- 
ination  showed  that  a  bullet  of  thirty-eight  cal- 
iber had  lodged  in  the  cribriform  cells  of  the 
ethmoid. 

On  May  6,  1919,  I  operated  to  remove  the  bullet. 
The  patient  was  given  ether  and  the  wound  was 
opened  sufficiently  to  admit  the  little  finger.  Some 
bone  spicula  were  removed  but  the  bullet  could  not 
be  located  until  we  removed  the  patient  to  the  X- 
ray  room  and  worked  directly  under  the  fluoroscope. 
The  bullet  was  then  extracted  in  probably  not  more 
than  a  minute.  It  was  found  that  the  orbital  plate 
was  broken  and  a  small  piece  of  bone  came  away  with 
a  little  brain  tissue.  The  skin  was  closed  with  a 
running  suture  of  catgut  except  at  the  point  of  in- 
sertion of  the  rubber  dam  drain.  Convalescence 
was  perfectly  normal  until  May  14,  when  the  pa- 
tient got  out  of  bed  although  strictly  enjoined  not 
to  do  so. 

On  May  15,  spinal  fluid  started  leaking  from  the 
wound.  The  temperature  which  had  been  normal, 
rose  to  101°,  pulse  84,  respiration  22. 

On  May  17,  the  temperature  became  normal  and 
leakage  stopped.  The  patient  complained  of  a  pe- 
culiar buzzing  in  the  head. 

On  May  ig,  cerebrospinal  fluid  started  to  leak 
from  the  nose. 

On  May  21,  patient  had  chilly  feelings  with  rise 
of  temperature  to  101°.  There  was  the  most  in- 
tense headache  and  rigidity  in  the  back  of  the  neck, 
head  being  absolutely  fi.xed  and  thrown  back.  The 
meningitis  was  as  marked  as  I  had  ever  seen  it. 
Kernig's  sign  was  present.  The  pupils  were  small 
and  there  was  active  delirium.  Blood  pressure 
was  markedly  increased. 

Spinal  puncture  was  done,  and  the  fluid  found 
loaded  with  pus.  The  pus  showed  presence  of  diplo- 
cocci  and  staphylococci. 

On  May  22  laminectomy  was  performed  under 
ether  ana;sthesia.  The  spinous  process  and  lamina 
of  the  third  and  fourth  lumbar  vertebra:  were 
removed.  The  dura  was  exposed  for  about  i  inch 
with  an  area  about  '2  inch  wide.  This  was  incised 
and  a  large  amount  of  purulent  fluid  escaped.  A 
section  of  the  dura  mater  about  '4  inch  wide  was 
cut  away  and  a  rubber  dam  drain  inserted  at  the 
bottom  of  the  wound. 

The  highest  subsequent  temperature  was  102.8°, 
pulse  96,  respiration  36.  Patient  was  in  a  stupor 
and  mentally  incoherent  for  8  days. 

On  May  30,  the  rigidity  of  the  neck  had  disap- 
peared  and   the  drain  was   removed. 


On  May  31,  temperature  was  normal  for  the  first 
time.  The  headache  had  disappeared,  but  he  was 
still  somewhat  irrational. 

By  June  6,  all  the  mental  symptoms  had  disap- 
peared and  he  was  perfectly  normal. 

On  June  7  he  had  a  slight  chiU  and  a  violent  head- 
ache with  a  temperature  of  loi.  This,  however, 
proved  transient  and  lasted  but  a  few  hours. 

On  June  20  he  was  allowed  to  sit  up  in  the  chair. 
From  this  time  on  his  improvement  was  rapid  and 
he  left  the  hospital  the  last  of  June.  He  kept  gain- 
ing in  weight  and  strength  and  resumed  his  regular 
duties  as  vice-president  and  active  manager  on  one 
of  our  largest  construction  companies.  He  did  not 
suff'er  any  discomfort,  pain,  or  anything  to  indicate 
that  he  had  been  ill.  The  spinal  incision  was  per- 
fectly healed  and  he  does  not  .seem  to  have  any 
tendency  to  hernia.  In  November,  191Q,  without 
any  warning  he  had  what  seemed  to  be  an  epileptic 
attack.  This  disappeared  in  a  few  minutes  and  he 
has  had  no  further  trouble.  Up  to  the  time  of  the 
epileptic  attack  he  used  alcohol  quite  freely  but 
since  then  has  absolutely  abstained.  On  November 
13,  1920,  he  reports  being  perfectly  well. 

C.\SE  2.  The  second  case  I  wish  to  report  is  that 
of  Mr.  F.  J.,  white,  American,  married,  age  27,  an 
employe  of  the  Wabash  railwa\-. 

His  case  was  referred  from  the  services  of  one  of 
our  most  efticient  nose  and  throat  men.  Dr.  M.  F. 
.\rbuckle.  He  came  into  Dr.  .\rbuckle's  hands  on 
September  27,  1919.  At  that  time  he  complained 
of  pain  in  the  left  ear  for  several  days.  The  first 
examination  disclosed  numerous  ha;matomata  on 
the  drum.  The  drum  was  bulging  and  there  was  ex- 
treme tenderness  of  the  mastoid  antrum.  Great 
quantities  of  pus  were  coming  from  the  nasal  acces- 
sory sinuses.  The  drum  was  incised  on  October 
9,  and  there  was  very  free  discharge  of  pus.  The 
local  symptoms  in  the  ear  and  nose  then  improved 
very  markedly.  The  tenderness  of  the  bone  also 
disappeared  but  the  patient  had  an  intermittent 
fever  that  led  to  a  special  examination  of  the  chest 
and  abdomen.  Nothing,  however,  was  found. 
Gradual  but  slow  improvement  resulted,  and  at  the 
end  of  2  or  3  weeks  the  patient  was  able  to  come 
to  the  office.  A  discharge  from  the  ear  and  mouth 
was  still  very  copious  and  thick  and  yellow  in  char- 
acter. 

On  October  23,  mastoid  tenderness  and  high  fever 
developed  and  Dr.  Arbuckle  was  called  to  the  house. 
He  made  a  diagnosis  of  meningitis  and  sent  the 
patient  to  the  hospital  on  October  24.  The  tempera- 
ture on  admission  was  99.2°,  pulse  86.  There  was 
tenderness  over  the  mastoid  and  pain  in  the  back 
and  muscles  of  the  leg.  This  was  associated  with 
marked  headache  and  an  elevation  of  temperature 
to  102°.  The  pulse  increased  to  iiS.  The  urinaly- 
sis was  negative.  Unfortunately,  no  blood  count 
was  made.  On  October  25  spinal  puncture  dis- 
closed 3  ounces  of  spinal  fluid  under  pressure. 

There  was  an  examination  by  the  National  Labo- 
ratory which  reported  that  the  smear  contained  no 
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organisms.  There  was  a  high  cell  count  with  a  poly- 
morphonuclear. Apparently  cultures  were  not 
made. 

On  October  25,  Dr.  Arbuckle  did  a  simple  mas- 
toid operation  and  pus  was  found  present  in  the 
mastoid  cells.  Flexner  serum  was  injected  on  Octo- 
ber 27.  Before  giving  this  serum  another  spinal 
puncture  was  done.  The  fluid  drawn  from  this  was 
cloudy  and  the  cultures  made  from  it  were  negative. 

On  October  28  I  was  called  in  consultation.  The 
patient  was  found  suffering  from  a  profound  menin- 
gitis and  in  a  state  of  moderate  stupor,  and  only 
semiconscious.  He  had  all  the  symptoms  of  menin- 
gitis.   Temperature  was  101.4°,  pulse  134. 

.■\fter  consultation  we  decided  that  laminectomy 
offered  the  best  and  probably  the  only  possible 
chance  of  recovery.  Laminectomy  was  done  in  the 
region  of  the  second  and  third  lumbar  vertebrae. 
On  opening  the  dura  we  were  surprised  to  see  only 
two  or  three  drops  of  rather  turbid  fluid  escape. 
An  instrument  with  a  blunt  point  was  then  inserted 
upward  in  the  dural  cavity.  Some  dense  adhesions 
were  encountered  and  when  these  were  penetrated 
we  were  astonished  to  see  a  gush  of  pure  whitish 
pus  that  must  have  been  as  much  as  20  cubic  centi- 
meters. Unfortunately,  no  culture  tubes  were 
available  so  the  value  of  the  examination  of  this 
fluid  was  lost.  The  fact,  however,  that  we  had  to 
open  through  some  adhesions  before  the  pus  escaped 
freely  shows  how  readily  pus  may  become  walled 
off"  in  the  spinal  canal.  This  would  naturally  lead 
to  the  inference  that  if  operation  is  to  be  done  it 
should  be  done  carlv. 


A  rubber  dam  drain  was  inserted  down  to  the 
dura  and  the  wound  closed.  As  this  operation  was 
done  in  a  small  hospital  away  from  the  city  I  did 
not  get  an  opportunity  to  see  the  patient  again. 
The  temperature  dropped  down  to  less  than  100°, 
and  the  drainage  was  very  free.  The  patient,  how- 
ever, was  restless  and  delirious  and  he  died  at  7:00 
a.m.  on  morning  of  the  30th,  2  days  after  operation. 

I  believe  in  cases  of  meningitis  from  strep- 
tococcus or  staphylococcus,  operation  should 
be  done.  Whether  or  not  it  will  be  found  ad- 
\'isable  in  those  cases  of  meningitis  follow- 
ing influenza  seems  an  open  question. 

I  have  known  a  few  of  these  cases  to  be 
operated  upon  but  have  never  known  one 
to  be  operated  upon  early  nor  have  I  known 
a  recovery  to  follow  laminectomy  in  any  of 
them.  Recovery  has  followed  repeated  spinal 
puncture,  and  it  does  seem  only  rational  that 
laminectomy  should  yield  inhnitely  better 
results  than  spinal  puncture  if  done  before 
the  cerebrospinal  channels  are  blocked  by 
inflammatory  products  or  adhesions. 
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THK  TWO-FL.VP  LOW  IXCISfON  CESAREAN  SECTION 

Ax    OlM  KAIIdN    .\l>l'I,ICAULE    .AfTER    AN    EFFICIENT   TEST    OF    L.VBOR ' 
liv  .M.FRED  C.  BFXK,  M.D.,  Brooklyn 


THE  maternal  mortality  following  the 
classical  cesarean  section,  when  it  is 
done  late  in  labor,  subsequent  to  the 
rupture  of  the  membranes  and  examination 
through  the  vagina,  is  so  high  that  most  oper- 
ators are  unwilling  to  attempt  suprapubic 
delivery  after  an  cflicicnt  test  of  labor.  This 
fear  is  justified  by  the  frequent  occurrence 
of  peritonitis,  which,  as  many  writers  have 
shown,  is  the  usual  cause  of  death  in  these  cases. 
Our  experience  has  been  fully  as  unfortu- 
nate as  that  of  most  ()l)stetricians.  In  a  pre- 
vious review  of  the  ca'sarean  sections  done  at 
the  Long  Island  College  Hospital  it  was  shown 
that  peritonitis  caused  the  death  of  over  10 

>  Rc.i<I  before  Ihc  Section  on  Obitctrics  o(  the  Ne- 


per cent  of  the  patients  operated  upon  after 
a  test  of  labor.  In  these  fatal  cases  the  clinical 
course  following  operation  was  similar  to  that 
observed  in  puerperal  infections  until  the 
seventh  or  eighth  day,  at  which  time  death 
occurred  from  peritonitis.  The  picture  was 
one  of  an  "abdominal  calamity"  developing 
suddenly  in  the  course  of  a  puerperal  infec- 
tion. At  autopsy  we  found  either  a  stitch  ab- 
scess in  the  uterus  or  a  broken  tlown  wound 
through  which  contaminated  material  from 
the  infected  uterus  escaped  into  the  perito- 
neal cavity. 

This  frequency  of  peritonitis  resulting  from 
direct  extension  through  the  infected  uterine 

V  York  .\caiiemy  o(  Medicine,  Kebniary,  io2o. 
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Fig.  I.  Fi'.  J. 


TERUS 


-gVADDER 


Fig-  3- 
Fig.  I.   The  peritoneum  is  incised  transversely  about 
centimeters  above  the  bladder. 

Fig.  2.    Showing  method  of  obtaining  inferior  flap. 


Fig.  4- 
Fig.  3.    Showing  method  of  obtaining  upper  flaj). 
Fig.  4.    Incision  of  uterus  after  exposing  denuded  are^ 
by  retracting  the  two  flaps. 
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Fig.  5.  The  upper  peritoneal  flap  is  brought  down  over 
the  superior  portion  of  the  dosed  uterine  incision  and  se- 
cured by  several  inlernipted  sutures. 


!•  ig.  6.  The  remainder  of  the  denuded  surface  is  covered 
by  bringing  the  lower  flap  about  i  centimeter  above  the 
original  incision. 


wound,  led  to  the  search  for  a  better  method 
of  seaHng  off  this  area.  The  operation  which  I 
described  in  ihe  American  J  oiirnal  of  Obstetrics, 
February,  1919,  apparently  gives  this  desired 
protection  as  it  has  been  done  29  times  by  4 
operators  without  a  fatality. 

Before  reporting  these  cases  it  may  be  well 
to  review  briefly  the  steps  of  this  teclini(|ue, 
which  as  may  be  observed  is  a  modification 
of  that  described  by  Kroenig. 

OPER.VTIVE  TECHNIQUE 

The  uterus  is  exposed  through  a  transverse 
or  mid-line  incision  below  the  umbilicus. 

The  ])eritoneum  is  incised  transversely 
about  2  centimeters  above  the  bladder  (Fig  i). 

An  inferior  flap  is  obtained  by  stripping  the 
bladder  off  from  the  anterior  surface  of  the 
uterus,  as  in  an  abdominal  hysterectomy 
(Fig.  2). 

The  upper  flap  is  made  by  gently  passing 
a  pair  of  scissors  under  the  peritoneum  (Fig.  ,0- 

The  uterus  is  incised  in  the  mid-line  after 
exposing  the  denuded  area  by  retracting  the 
two  flaps  (Fig.  4). 

IC.xtraction  of  the  child  is  accomijlished  by 
using  one  hand  as  a  vectis.  and  making  down- 


ward pressure  on  the  fundus.  If  necessary, 
forceps  may  be  used  to  facilitate  the  deliver^^ 

Before  separating  and  removing  the  pla- 
centa, a  catgut  traction  suture  is  passed 
through  the  lower  angle  of  the  uterine  wound, 
as  this  region  of  the  uterus  rapidly  sinks  into 
the  pelvis.  A  similar  suture  is  placed  in  the 
upper  angle.  Traction  on  these  two  suture^■ 
brings  the  entire  wound  into  view  and  pro- 
tects the  peritoneal  cavity  from  spill  while 
the  placenta  and  membranes  are  being  re- 
moved. (The  placenta  and  membranes  may 
be  forced  through  the  cervix  into  the  vagina.) 

The  incision  in  the  uterus  is  closed  by  two 
series  of  intcrruj^ted  sutures.  The  first  passes 
through  the  entire  wall  down  to  the  endome- 
trium, while  the  second  goes  through  only  the 
outer  half  of  the  muscle  wall.  ICach  suture, 
in  the  latter  or  sujierhcial  series,  is  placed  mid- 
way between  the  deep  ones. 

The  upper  peritoneal  flap  is  brought  down 
over  the  superior  portion  of  the  closeil  uterine 
incision  and  secured  by  several  interrujited 
sutures  (Fig.  5). 

The  remainder  of  the  denuded  surface  is 
covered  by  bringing  the  lower  flap  about  i 
cenlinu'ter  abo\e  the  original  incision  (Fig.  b). 
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Chart  I. 


Chart 


In  this  manner  the  peritoneal  flaps  are  lapped 
and  thoroughly  seal  the  wound  in  the  uterus. 
By  placing  the  incision  in  the  lower  seg- 
ment and  doubly  sealing  it  with  peritoneum, 
this  operation  offers  a  two-fold  barrier  against 
the  usual  mode  of  extension  xif  infection  from 
the  uterus  to  the  peritoneal  cavity.  Because 
of  its  low  site,  the  greater  part  of  the  incision 
sinks  into  the  pelvis  immediately  after  its 
closure.  Localization  in  the  pelvic  peritoneum, 
therefore,  may  be  anticipated  should  infection 
extend  through  the  wound.  The  double  flaj^s 
of  peritoneum  offer  an  added  protection. 
Within  a  short  time  after  operation,  they  be- 
come adherent  and  thereby  make  the  uterine 
wound  extraperitoneal.  If  infection  occurs, 
they  are  sufficiently  united  by  the  time  that 
the  uterine  wound  breaks  down,  to  protect 
the  peritoneal  cavity  from  contamination. 
Thus  they  limit  the  infection  to  the  subperi- 


toneal tissues,  from  which  drainage  occurs 
spontaneously,  either  through  the  lower  angle 
of  the  abdominal  incision,  or  through  the 
separated  edges  of  the  uterine  wound  into  the 
cervix  and  vagina. 

The  twenty-nine  cases  operated  upon  ac- 
cording to  the  above  described  technique  are 
reported  in  the  live  accompanying  charts. 
Each  chart  shows  the  temperature  after  opera- 
tion, the  number  of  hours  elapsed  since  the 
membranes  ruptured,  and  the  number  of 
vaginal  examinations  made. 

Charts  i  and  2  contain  the  records  of  14 
cases  in  which  infection  probably  was  not 
present.  These  are  shown  to  illustrate  the 
absence  of  morbidity  after  the  usual  tempera- 
ture rise  that  follows  the  trauma  of  most  opera- 
tions. 

Chart  3  differs  from  the  former  in  that  the 
hrst  three  cases  show  some  later  morbiditv 
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Chart  3. 

which  could  not  be  explained.  The  rise  in 
temperature  in  each  case  was  not  accompanied 
by  an  elevation  of  the  pulse  or  a  leucocytosis, 
and  as  a  result  was  not  attributed  to  infection. 

Charts  4  and  5  include  the  pulse  rate  as 
well  as  the  temperature.  Although  uterine 
cultures  were  not  made,  infection  probably 
was  present  in  the  majority  of  the  eight  cases. 
None  of  these  patients  showed  any  signs 
of  peritonitis,  and  as  may  be  observed,  in- 
stead of  terminating  fatally  from  this  compli- 
cation, the  temperature  reached  normal  in 
from  7  to  10  days  after  operation.  Usually 
the  fall  in  temperature  was  accompanied  by, 
or  followed  shortly  after,  the  appearance  of 
pus  in  the  lochia  or  abilominal  wound. 

The  presence  or  absence  of  the  three  factors 
which  influence  morbidity  and  mortality  fol- 
lowing ca^sarean  section  is  shown  in  the  three 
tables. 


Table   I. — The   Duration   of   I..\bor    Before 
Operation 

Xot  in  labor 4 

3  to  10  hours  in  labor 4 

10  to  24  hours  in  labor 5 

24  to  36  hours  in  labor 9 

48  hours  in  labor 7 

Over  JO  hours  in  labor 2/ 

Oier 24  hours  in  labor 16 

Table  II. — The  Condition  of  the  Membranes  Before 
Operation 

Membranes  not  ruptured ic 

Membranes  ruptured  less  than  10  hours 4 

Membranes  ruptured  10  to  24  hours 7 

Membranes  ruptured  36  to  48  hours 5 

JMembranes  ruptured  48  hours 5 

Membranes  ruplured ; /p 

Membranes  ruptured  over  10  hours 75 

Membrams  ruptured  over  34  hours A' 

Table  III. — The  Number  of  Vaginal   Examinations 
Before  Oper.\tio.n 

Xo  vaginal  examinations 12 

(Jne  vaginal  e.vamination 8 

Two  vaginal  examinations 2 

Three  vaginal  examinations 2 

Many  vaginal  examinations 5 

One  or  more  vaginal  examinations 1/ 

Many  vaginal  examinations 5 

Table  I  gives  the  duration  of  labor  at  the 
time  of  operation.  Twenty-one  of  these  pa- 
tients had  been  in  labor  at  least  lo  hours, 
and  sixteen  had  24  hours  or  more  of  labor. 

Table  II  shows  the  condition  of  the  mem- 
branes at  the  time  of  operation.  The  mem- 
branes were  ruptured  in  nineteen  of  the  twen- 
ty-nine cases.  Ten  hours  or  more  had  elapsed 
since  the  rupture  of  the  membranes  in  fifteen. 

The  number  of  vagina!  examinations  made 
before  operation  is  given  in  Table  III.  Seven- 
teen patients  had  one  or  more  vaginal  exami- 
nations. In  five  cases  many  examinations 
were  noted. 

One  or  all  three  of  these  morbidity  factors 
was  noted  in  twenty-live  of  the  twenty-nine 
cases.  While  we  may  safely  state  that  only 
four  of  the  entire  series  were  elective  opera - 
ations.  it  would  be  quite  unfair  to  claim  that 
all  of  the  remainder  were  potentially  infected, 
as  the  defmition  of  this  term  is  susceptible 
to  considerable  variation.  However,  allow- 
ing for  the  dilTerence  of  opinion  in  this  regard, 
most  operators  would  have  considered  the 
majority  to  be  in  this  class.  The  puerperium 
in  only  eight  of  them  showed  ^igns  of  infection 
and  all  recovered. 
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Chart  4. 


Chart  5. 


These  results  no  doubt  are  better  than  those 
which  ultimately  will  be  obtained  in  a  larger 
series,  since  this  technique  does  not  protect 
against  extension  through  the  lymphatics 
and  does  not  prevent  possible  contamination 
by  the  spilling  of  some  of  the  amniotic  fluid. 

CONCLUSIONS 

1.  Admitting  the  possibility  of  error  in 
attempting  to  draw  conclusions  from  a  small 
series  of  cases,  we  feel  that  this  technique  will 
eliminate  the  consideration  of  an  elective  ce- 
sarean section  in  border  line  cases  of  dystocia. 

2.  By  permitting  the  use  of  an  efficient  test 
of  labor,  most  of  these  patients  will  be  deliv- 
ered through  the  natural  passages. 

3.  The  few  that  fail  may  with  some  shght 
added  risk  be  delivered  by  the  use  of  the  above 
described  technique. 


4.  So-called  potentially  infected  cases  fre- 
quently are  not  infected.  Whenever  our 
opinion  in  this  respect  is  erroneous,  our 
technique  does  not  sacrifice  a  non-infected 
uterus,  and  thereby  preserves  the  functions 
of  menstruation  and  reproduction. 

5.  While  our  results  in  the  infected  cases 
are  better  than  may  be  anticipated  in  the 
larger  series,  they  indicate  that  the  mortality 
will  be  less  than  10  per  cent.  As  this  is  the 
admitted  mortaUty  of  craniotomy  as  well  as 
hysterectomy  following  cjesarean  section  in 
this  class  of  cases,  it  would  seem  that  the 
two-flap,  low  incision  csesarean  section  should 
be  given  the  preference  in  all  cases  in  which 
the  child  is  alive. 

I  wish  to  thank  Drs.  J.  O.  Polak,  T.  S.  Wclton,  and  L.  S. 
Schwartz,  for  the  use  of  their  records  in  the  preparation  of 
this  paper. 
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DANGEROUS  INTR.\PERITONEAL  H.^MORRHAOE  FROM 
UTERINE  FIBROID 

By  J.  LOUIS  RANSOHOFF,  M.D.,  F.A.C.S.,  and  MAX  DREYFOOS,  JLD.,  Cixcinxati 


IT  is  customary  to  regard  uterine  fibroids 
as  benign  tumors,  in  so  far  as  acute  life- 
threatening  complications  are  concerned. 
The  operative  cure  is,  as  a  rule,  one  of  choice, 
undertaken  because  of  the  size  of  the  tumor, 
pressure  symptoms,  metrorrhagia,  or  that 
chimera  so  frequently  mentioned  and  so 
seldom  seen — malignant  degeneration.  Intra- 
abdominal haemorrhage  from  uterine  fibroids 
is  an  extremely  rare  complication.  It  is  not 
even  mentioned  in  the  ordinary  textbooks  of 
gynecology'.  Neither  Kelly  nor  Crossen 
describe  it,  or  even  mention  the  possibility 
of  its  occurrence.  Samson  (i),  in  his  com- 
prehensive article  on  the  blood  supply  of 
uterine  myoma,  mentions  the  possibility  of 
intra-abdominal  hiemorrhage,  but  describes 
no  case.  The  bleeding  occurs,  as  a  rule,  from 
the  rupture  of  one  or  more  dilated  superficial 
veins,  just  beneath  the  peritoneum.  In  only 
two  of  the  reported  cases  was  the  bleeding 
arterial.  Any  abdominal  surgeon  of  even 
moderate  experience  has  encountered  these 
dilated  varicose  veins  under  the  peritoneum  of 
ordinary  subserous  fibroids,  which,  if  ruptured, 
might  well  cause  serious  and  even  fatal  intra- 
abdominal hiemorrhage.  It  is  surprising  that 
such  hicmorrhages  are  not  far  more  frcrjuent. 

In  his  textbook  on  pathology,  published  in 
1861,  Rokitansky  mentioned  a  fatal  hemor- 
rhage from  ruptured  varicose  veins  on  the 
surface  of  the  .small  subserous  fibroid.  This 
subject  attracted  little  attention  until  1Q05, 
when  Stein  (2)  reported  a  case  of  fatal  hemor- 
rhage in  a  woman  of  44.  In  1910  Brunner  f,^) 
was  able  to  collect  ten  authentic  cases.  The 
cause  of  the  rui)ture  is  not  infrequently 
external  trauma,  and  the  bleeding  vein,  is  as  a 
rule,  located  in  an  exposed  position,  either  on 
the  dome  of  the  tumor,  or  in  one  case,  resting 
on  the  bony  ridge  of  the  sacral  promontory. 
In  many  cases  distinct  evidence  of  trauma 
was  obtained. 

Steinbuchel's  (4)  case  is  of  ])articular  in- 
terest   from    an    etiological    sland]ioint.      .\ 


symptomless  fibroid  had  been  present  for 
many  months;  during  an  abdominal  massage, 
given  with  the  idea  of  dispersing  the  tumor 
there  was  a  sudden  violent  pain  which  per- 
sisted on  and  off  for  10  days.  This  was 
followed  by  collapse,  with  sjmiptoms  of 
intra-abdominal  bleeding;  operation  revealed 
a  necrotic  fibroid  with  twisted  pedicle.  At  the 
base  of  the  pedicle  was  a  dilated  bleed- 
ing vein.  Hysterectomy  was  followed  by 
recovery. 

The  case  of  Zweifel  (5)  is,  too,  of  unusual 
interest.  A  27-year-old  primipara  died  sud- 
denly of  intra-abdominal  hemorrhage,  40 
hours  after  a  miscarriage.  Postmortem  ex- 
amination revealed  a  tremendous  intra- 
abdominal hemorrhage  from  numerous  sieve- 
like perforations  of  varicose  veins  on  the 
surface  of  a  fibroid.  It  is  not  unlikely  that 
here  a  xirulent  streptococcus  infection  may 
have  played  the  important  etiological  role. 

In  Brunner's  case,  a  42-year-ohl  nurse,  the 
rupture  followed  the  sudden  strain  of  lifting 
a  j)atient.  There  was  a  sharp  pain  in  the 
abdomen,  followed  by  immediate  collapse; 
operation  done  after  2  hours  revealed  a 
tremendous  haemorrhage;  hysterectomy  was 
followed  by  jirompt  recovery. 

Jaschke's  (6)  case  presents  almost  the  same 
history.  A  48-year-old  wash-woman,  while 
lifting  a  tub.  had  a  sudden  pain,  followed 
by  collapse.  Operation  done  10  hours  later 
re\-cale(l  a  ruptured  subperitoneal  varix  on 
the  surface  of  the  fibroid:  hysterectomy  was 
followed  by  death. 

The  etiology  in  Clark's  (7)  case  was  one  of 
internal  trauma.  There  was  a  sub]ieritoncal 
fibroid  wedged  in  the  pelvis.  The  hemorrhage 
was  due  to  the  erosion  of  a  supravaginal  vein 
from  pressure  on  the  sacral  jiromontory.  Oper- 
ation was  followed  by  a  tedious  convalescence 
accompanied  by  intestinal  paralysis,  but 
eventual  recovery.  A  further  case  was 
re[)orted  by  Sadlier  (8\  in  igr^.  In  this  case 
the  source  of  the  bleeding  was  a  small  ruptured 
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artery  over  the  crest  of  the  fibroid.  There  was 
no  external  trauma.  The  fact  that  all  these 
cases  occurred  during  the  active  sexual  life  of 
the  individual  is  suggestive  of  the  well  known 
tendency  of  these  tumors  to  shrink  after 
the  menopause. 

It  is  not  surprising  that  the  diagnosis  is  so 
seldom  made.  In  Brunner's  case  alone  was 
the  correct  diagnosis  made  before  operation. 
The  extreme  rarity  of  the  condition  makes  the 
diagnosis  almost  impossible.  There  is  an  old 
saying  that  the  most  probable  is  always  found ; 
and  who  is  likely  to  think  of  a  condition  so 
rare  that  very'  few  surgeons  even  know  of  its 
existence?  In  the  published  cases  various 
diagnoses  were  made:  ovarian  cyst  with 
twisted  pedicle,  extra-uterine  pregnancy,  per- 
foration of  gastric  ulcers,  and  in  one  case, 
appendicitis. 

Miss  W.  S.,  aged  35,  on  July  10,  1920,  while  eating 
lunch,  felt  a  sudden  sharp  pain  in  the  lower  part  of 
the  abdomen.  There  was  more  or  less  collapse,  and 
she  was  taken  home  in  an  automobile.  Since  that 
time  there  has  been  continuous  fever,  and  severe 
colic-like  pains  in  the  abdomen,  accompanied  by 
diarrhoea.  Her  family  physician  who  first  saw  her 
made  the  diagnosis  of  appendicitis,  which  he  later 
changed  to  uterine  tumor.  We  saw  her  on  the 
afternoon  of  July  13,  igjo.  There  was  a  marked 
pallor  and  shallow  respiration;  temperature  101.4°, 
pulse  112.  The  pulse  was  not  of  good  volume. 
Blood  pressure  was  110-60;  leucocyte  count  17,000; 
reds  3,500,000;  ha'moglobin  50  per  cent,  .\bdominal 
examination  revealed  a  generally  distended  ab- 
domen, tender  to  pressure.  There  was  just  over  the 
pubes  a  tumor  the  size  of  a  foetal  head,  freely 
movable  from  side  to  side.  E.xamination  of  this 
tumor  caused  pain.  Rectal  examination  gave 
negative  finding.  Diagnosis:  ovarian  cyst  with 
twisted  pedicle.  .\n  immediate  operation  was  done. 
Gas-ether  anesthesia  was  used.  .\  mid-line  incision 
was  made  and,  on  opening  the  abdomen,  about  2 
liters  of  free  blood  was  found  in  the  abdominal 
cavity.  This  blood  was  partly  old  and  partly  fresh. 
There  was  a  large  subperitoneal  fibroid,  which  was 
quickly  delivered  into  the  wound.  The  bleeding  was 
seen  to  come  from  two  ruptured  varicose  veins  on  the 
anterior  surface  of  the  fibroid.  During  the  operation 
the  pulse  became  very  rapid.  .\  supravaginal 
hysterectomy  was  done,  and  the  wound  closed 
without  drainage.  While  considering  the  advisability 
of  a  blood  transfusion,  the  patient  made  so  quick 
a  postoperative  recovery  that  this  was  considered 
unnecessary.  Recovery  was  uneventful  and  she  left 
the  hospitlal  at  the  end  of  20  days.  .\  week  after 
leaving  the  hospital  she  developed  a  thrombo- 
phlebitis of  the  left  leg,  which  completely  subsided 


Fibroid  remo\ed  from  author's  case,  showing  two  large 
varicose  veins  on  anterior  surface. 


in  the  course  of  the  following  month.  The  specimen 
shows  a  large  subperitoneal  fibroid,  with  two 
ruptured    varicose   veins   on    the   anterior   surface. 

It  is  probable  from  the  history  that  after 
the  rupture  of  these  veins  and  effusion  of  blood 
into  the  abdominal  cavity,  the  lowering  of  the 
blood  pressure  allowed  clots  to  form  in  the 
openings.  The  clots  were  probably  disturbed 
by  the  operative  manoeuvers,  so  that  the 
bleeding  again  began.  The  fever  and  high 
leucocyte  count  were  undoubtedly  due  to  the 
absorption  of  the  blood,  and  more  or  less  sub- 
stantiated the  diagnosis  of  ovarian  cyst  with 
twisted  pedicle. 

Just  one  word  in  the  treatment  of  this 
condition.  In  every  reported  case  no  matter 
how  precarious  the  condition  of  the  patient,  a 
hysterectomy  was  done.  In  a  case  of  this  kind , 
in  a  desperate  condition,  it  would  be  a  more 
simple  matter  to  transfix  and  ligate  the  bleed- 
ing v'ein  on  either  side  of  the  opening,  and  do  a 
hj-sterectomy  at  some  future  time,  after  the 
recovery  of  the  patient.  In  a  desperate  case, 
this  would  certainly  be  a  life-saving  measure. 

Additional  case.  Since  writing  the  above 
Dr.  Dudley  W.  Palmer,  of  Cincinnati,  has  had 
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a  similar  case  in  his  practice,  which  he  has 
kindly  allowed  us  to  report  in  this  article. 

Mrs.  J.  T.  W.,  age  50,  referred  by  Dr.  Allyn  C. 
Poole.  Some  s  years  ago  the  patient  weighed  as  much 
as  i8d  pounds;  weight  now  165  pounds.  She  had 
"catarrhal  appendicitis"  12  years  ago.  She  had  had 
an  indirect,  inguinal  hernia  during  the  past  6  years, 
for  which  she  has  worn  a  truss.  She  never  has  been 
pregnant.  Menses  were  normal  until  2  years  ago, 
since  which  time  she  has  had  some  menorrhagia  and 
metrorrhagia;  no  dysmenorrhoea. 

Returning  from  the  theater  she  was  taken  with 
a  sudden  attack  of  severe  lower  abdominal  pain, 
followed  shortly  by  vomiting.  She  vomited 
several  linres  in  the  ne.xt  6  hours;  pain  increased,  at 
which  time  she  called  the  family  doctor,  who  gave  a 
morphine  hypodermic.  Pulse  and  temperature  then 
l)ecamc  normal.  There  was  some  lower  abdominal 
tenderness  and  rigidity,  about  equal  on  the  two  sides. 
During  the  next  12  hours  pain  rather  cramp-like 
continued  and  she  had  occasional  spells  of  vomiting. 
The  first  enema  resulted  in  a  large  stool,  and  the  two 
subsequent  enemas  produced  no  results  other  than  a 
little  mucus,  bile,  and  charcoal,  which  she  had  taken 
the  night  before  for  the  supposed  gastritis. 

Consultation  was  asked  for  18  hours  after  onset, 
and  the  temperature  was  found  then  to  be  normal; 
pulse  86;  lower  abdominal  rigidity  and  tenderness. 
The  abdomen  was  distinctly  distended.  On  vaginal 
examination,  a  small  cervical  polyp,  not  bleeding, 
was  discovered.  We  could  not  map  out  the  pelvic 
organs  because  of  the  rigidity  and  tenderness. 
On  the  tentative  diagnosis  of  a  probable  obstruction 
of  the  bowel,  operation  was  advised  and  accepted. 


Operation  January  13,  1921,  Christ  Hospital,  24 
hours  after  the  onset  of  symptoms.  Catheterized 
specimen  of  urine  was  negative.  On  opening  the 
peritoneum,  large  quantities  of  fresh  blood  and  dark 
blood  clots  welled  up.  Blood  was  ever\'where 
present  in  the  abdominal  cavity.  Upon  exploration 
of  the  pelvis,  both  tubes  and  ovaries  were  found  to  be 
normal.  Four  or  five  subperitoneal  fibroids  were 
left  in  the  uterus,  the  largest  about  the  size  of  a 
tennis  ball.  Examination  of  the  liver,  spleen,  and 
mesentery  vessels  did  not  reveal  source  of  hemor- 
rhage. The  stomach  was  distended;  no  ulcerated 
area  was  palpable.  Upon  returning  to  the  pelvis  to 
deliver  the  fibroids,  a  rather  large  varicose  vein, 
extending  over  the  upper  surface  of  the  largest  of  the 
fibroids,  was  found  to  be  bleeding  profusely.  This 
was  the  only  source  of  the  abdominal  bleeding  dis- 
covered. .\  rapid  subtotal  hystero-bilateral-salpingo- 
oophorectomy  was  made.  The  postoperative  course 
has  sustained  the  opinion  as  to  the  source  of  the 
intraperitoneal  haemorrhage  and  has  been  normal  in 
every  way  except  for  an  excess  number  of  gas 
pains  the  first  72  hours. 
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THE    SURGI(-AL    TREAT-MP:NT    OF    ACUTE    PELVIC    INFECTIONS    IN 

WOMEN 

By  F.  G.  DUBOSE,  iM.D.,  F.A.C.S.,  Selma,  Alabama 


IT  is  estimated  that  75  per  cent  of  the  invahd- 
ism  in  women  arises  from  pelvic  infection. 
Women  suffer  from  pelvic,  abdominal,  and 
back  pains,  disorders  of  menstruation,  constipa- 
tion, and  its  consequent  toxsmia,  reflex  digestive 
disorders  and  all  grades  of  neurasthenia,  and  the 
expression  of  focal  infection  in  every  form — 
cardiac,  vascular,  renal,  and  arthritic.  At  inter- 
vals there  are  acute  exacerbations  showing  re- 
currence of  the  original  infective  process  within 
the  pelvis.  Such  recurrences  require  prolonged 
courses  of  expectant  treatment,  and  during  the 
time  of  treatment  there  is  an  ever  extending  and 
encroaching  pathological  destruction  which  either 
causes  death  or  confirmed  invalidism.  It  is  es- 
pecially with  these  acute  exacerbations  and  with 
the  primary  attacks  that  this  paper  deals,  for  we 
wish  lo  urge  earlier  and  more  radical  operative 
treatment. 

Recurrence  of  pelvic  abscess  after  drainage 
through  the  cul-de-sac  has  been  the  rule.  If  one 
operates  upon  such  cases  at  a  later  period,  he  finds 
the  pelvic  mass  with  its  pockets  of  so-called  sterile 
pus.  This  has  convinced  me  that  puncture  of  the 
cul-de-sac  drains  but  one  of  the  many  pus  pockets 
in  the  pelvis. 

As  a  result  of  unsatisfactory  experience  with 
the  then  approved  methods  of  conservatism,  I 
have  been  prompted  to  do  very  radical  surgery 
on  these  cases  instead  of  waiting,  for  then  the 
patient  either  died  or  became  a  chronic  invalid. 
However  much  the  cul-de-sac  bulges  with  pus, 
the  patient  is  operated  upon  through  a  median 
lower  abdominal  incision,  so  that  all  diseased 
tissue  can  be  examined  and  treated  surgically. 
Usually  the  cause  of  failure  of  the  non-operative 
or  expectant  plan  of  treatment  is  that  one  fails  to 
follow  the  known  surgical  principles  in  operating 
within  the  female  pehas,  and  such  failure  results 
disastrously  because  the  knife  does  not  excise  all 
diseased  tissue  and  the  small  wick  drain  fails  in  its 
purpose,  for  the  original  nidus,  the  infection 
atrium,  remains,  the  cocci  increase  in  number 
and  invade  the  lymph  and  blood  stream,  and 


finally  the  patient  succumbs.  Anaesthesia,  surgi- 
cal shock,  and  the  opening  up  of  fresh  areas  for 
infection  and  absorption  without  removing  the 
source,  indeed  cause  more  deaths,  and  with  good 
reason,  than  would  be  the  case  if  these  traumata 
were  not  added  to  tax  the  patient's  remaining 
powers  of  resistance. 

It  will  be  seen  from  the  series  of  reports  and 
from  the  outline  of  the  histories  that  the  pus 
pockets  by  no  means  regularly  become  sterile.  It 
is  more  reasonable  to  assume  that  the  individual 
acquires  a  temporary  immunity,  and  as  this  im- 
munity is  gradually  lost  there  results  a  recurrent 
exacerbation  of  acute  inflammation  with  a  fur- 
ther destruction  of  tissue  and  impairment  of 
health.  Years  after  the  onset  of  the  infection, 
many  of  these  cases  will  be  brought  to  the  hospital 
with  an  acute,  spreading  or  general  peritonitis. 
We  have  reported  in  detail  two  cases  who,  8  years 
after  the  onset,  were  operated  upon  during  an 
acute  exacerbation  with  general  peritonitis. 

In  my  opinion  the  greatest  error  in  the  opera- 
tive treatment  of  these  cases  is  insufficient  surgery 
and  inadequate  drainage.  The  principles  laid 
down  by  Joe  Price  and  his  successor,  Kennedy, 
reach  the  highest  degree  of  efficiency  when  ap- 
plied to  suppurative  pelvic  peritonitis.  It  is 
claimed  that  both  the  morbidity  and  mortality 
consequent  to  radical  surgery  in  this  condition  are 
frightful.  The  reverse  of  this  is  my  experience, 
and  a  review  of  the  literature  on  this  subject 
contributed  during  the  last  decade  is  convincing 
that  mortality  and  morbidity  following  the  non- 
operative,  the  expectant  plan,  and  the  conserva- 
tive-surgical is  frightful  indeed.  It  is  the  purpose 
of  the  essayist  to  express  a  formula  crystalized 
by  experience  into  a  somewhat  definite  plan  for 
the  management  of  these  cases. 

Immediate  operation  is  done  in  all  cases  which 
present  the  syndrome  of  acute  surgical  pelvis,  if 
first  seen  within  12  hours  after  the  onset  of  the 
infection,  which  is  ushered  in  by  sudden,  severe, 
abdominal  pain,  nausea,  vomiting,  chill,  elevated 
temperature,  irritable  bladder,  rectal  pain,  con- 
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stipalion,  abdominal  rigidity  and  tenderness,  all 
progressive,  uninterrupted,  and  accompanied  by 
a  definite  leucoc\tosis.  It  is  especially  advanta- 
geous that  the  operation  be  done  before  the  ex- 
piration of  the  first  12  hours;  a  period  of  safety 
for  patients  and  one  difficult  for  diagnostic  dif- 
ferentiation with  the  surgeon.  If  first  seen  12  or 
more  hours  after  onset  a  varying  period  of  some 
hours  of  observation  is  followed,  during  which 
time  absolute  rest  is  given  the  patient,  as  compat- 
ible as  possible  with  the  routine  and  repeated 
examinations.  A  blood  count  is  taken  to  deter- 
mine the  resistance  of  the  patient  and  the  severity 
of  the  infection,  bacteriological  examinations  are 
made  to  ascertain  the  type  of  the  bacteria  with 
which  one  is  deaUng.  As  a  rule  there  are  two 
kinds  of  bacteria  of  genital  origin,  the  strepto- 
coccus and  gonococcus,  and  two  of  intra-abdomi- 
nal origin  from  diverticulitis  or  appendicitis, — the 
streptococcus  and  the  colon  bacillus;  other 
admixtures  of  bacteria  are  subsequent  to  or  co- 
incidental with  the  three  named.  The  patient 
herself  is  taken  into  account  more  considerately 
than  the  laboratory  findings  concerning  her. 
The  most  minute  and  painstaking  examinations 
are  made,  employing  all  means  at  one 's  command 
for  determining  definitely  the  pelvic  organs  in- 
volved and  the  degree  of  involvement,  not 
omitting  a  search  for  remote,  coincidental,  or 
complicating  diseases,  in  which  X-ray  and 
cystoscopic  examinations  figure  prominently: 
the  jjulse  and  temperature  are  taken,  noting 
especially  disparity  between  them;  the  expression 
of  the  face  is  noted;  the  condition  of  the  tongue; 
ihe  distention  of  abdomen;  the  amount  of  vomit- 
ing or  degree  of  nausea;  the  severity  of  pain;  the 
general  appearance  of  well-being  or  lack  of  same; 
the  activity  of  skin  and  kidneys;  the  relative 
difficulty  of  obtaining  h)0wel  evacuation;  the 
]iassing  of  gas;  and  the  changes  that  each  few 
hours  bring  in  any  or  all  of  these.  During  this 
time,  the  patient  is  supported  by  proctoclysis 
and  hypodermoclysis  of  saline  solutions  contain- 
ing glucose. 

In  the  most  acute,  if  seen  before  the  eighth  day 
after  the  onset,  operation  is  deferred — 

1.  If  the  condition  is  apparently  stationary  or 
the  symptoms  take  a  more  favorable  turn  during 
the  6  or  1 2  hours  consumed  in  the  preliminary 
study  of  the  case; 

2.  When  the  blood  examination  reveals  a  high 
p;jlymorphonuclear  count  without  an  accompan\'- 
ing  leucocytosis  or  in  the  absence  of  an  increasing 
number  of  leucocvtes,  pari  passu  with  the  ap- 
])earance  of  the  po!\morpiionuclears  with  each 
subsequent  three  or  four  hour  total  count.    This 


is  important  for  a  high  polymorphonuclear  count 
with  a  relative  leucop;enia  indicates  an  intense 
infection  in  a  subject  with  little  or  no  resistance — 
one  probably  so  overwhelmed  that  a  fatal  issue 
is  to  be  e.xpected  regardless  of  any  and  all  treat- 
ment; 

3.  From  the  third  to  the  seventh  day  after 
onset — when  the  severity  of  the  peritonitis  is  at 
its  height  and  the  rest  method  is  being  given  a 
chance  to  have  effect,  as  evidenced  by  improve- 
ment of  symptoms — ^then  the  operation  should 
be  withheld  in  the  absence  of  an  exigency  until 
the  more  acute  general  symptoms  have  subsided. 

Do  not  defer  operation — 

1.  In  the  presence  of  a  progressive  exaggera- 
tion of  unfavorable  symptoms  during  the  period 
of  rest,  observation,  and  expectant  treatment; 

2.  If  there  is  sudden  relief  of  pain  with  a 
subjective  sense  of  improvement,  accompanied 
by  an  acceleration  of  pulse  rate  and  frequently 
by  a  lowering  temperature,  usually  indicating 
thrombosis,  or  rupture  of  a  localized  abscess; 

3.  When  there  is  a  sudden  fall  in  a  preNnously 
high  leucocyte  count  or  a  decreasing  number  of 
leucocytes  and  an  increasing  percentage  of  poly- 
morphonuclears, which  indicates  a  falling  resist- 
ance; 

4.  When  more  than  one  week  has  elapsed  since 
the  onset  of  the  infection,  for  the  blood  during 
this  period  of  time  will  have  developed  in  all 
probability  a  degree  of  immunity  to  the  limit  of 
its  opsonic  power: 

5.  When  a  mass  appears  in  the  pelvis — evi- 
dence of  the  locaHzation  of  the  infectious  process 
by  adhesions  within  a  circumscribed  area. 

It  is  most  frequently  more  than  a  week  after 
the  onset  before  the  patient  is  referred  to  the  sur- 
geon and  a  pelvic  mass  is  almost  invariably  found, 
and  for  such  a  delay  of  more  than  12  or  24  hours 
for  examination  and  preparation  for  operation 
is  all  that  is  usually  required. 

Laparotomy  is  done  through  a  median  lower 
incision.  Abdominal  pads  or  rolls  of  dry  gauze 
pack  off  the  non-adherent  intestines  and  non- 
invaded  portion  of  the  abdominal  cavity.  In  the 
course  of  a  great  many  operations  done  on  these 
cases,  it  is  found  that  the  sooner  these  operations 
are  done  after  the  onset  of  the  infection  the  less 
dense  arc  the  adhesions,  the  more  easily  the 
diseased  adnexa  can  be  separated  antl  the  shorter 
the  convalescence.  The  fundus  of  the  uterus  is 
the  landmark.  It  is  hugged  by  the  dissecting 
finger  in  the  line  of  cleavage  between  the  adherent 
mass  and  the  uterus,  bladder  and  broad  ligament. 
Blunt  dissection  is  done,  cutting  onl_\-  the  more 
resistant  bands  until  the  dissecting  finger  reaches 
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the  cul-de-sac;  the  ends  of  the  tubes  usually 
found  on  the  pehnc  floor  are  freed.  From  below 
upward,  the  finger  sweeps  laterally  from  the 
posterior  surface  of  the  uterus  over  the  surface  of 
the  broad  ligament,  feels  and  liberates  the  ad- 
herent tube  and  ovary  and  lifts  them  into  the 
operative  lield.  In  the  intraligamentary  types 
of  abcess  the  adhesions  of  intestines  and  omentum 
to  the  mass  are  separated,  the  broad  ligament 
incised  between  the  round  ligament  and  fallopian 
tube,  afTording  access  to  the  pyogenic  wall,  which 
may  be  dissected  out  with  the  finger,  frequently 
without  rupturing  it.  Should  it  appear  that 
hysterectomy  is  ad\isable,  the  broad  ligament  is 
clamped  close  to  uterus  down  to  the  reflection 
of  bladder,  the  uterovesical  fold  is  incised,  and 
the  bladder  freed  from  the  uterus  and  cervix  by 
blunt  dissection.  In  subtotal  hysterectomy  a 
cone  is  excised  from  the  cervical  stump,  including 
the  glands  and  cer\'ical  mucosa.  If  a  total  hys- 
terectomy is  to  be  done  a  tenaculum  forceps 
catches  the  vagina  close  to  the  cer\ix  and  another 
the  lower  end  of  the  cervix;  the  vagina  is  then 
opened  between  the  two  tenacula  and  cut  from 
the  cer\ix  uteri  at  its  reflection.  The  uterus  is 
removed  by  incisions  with  knife  or  scissors  close 
to  the  clamps  on  the  broad  ligament.  The  ovarian 
and  uterine  arteries  are  ligated  indixadually,  if 
exposed;  if  not,  by  mattress  sutures  through  the 
broad  ligament  close  to  the  clamps.  If  the  patient 
is  under  35  years  the  best  ovary  is  left,  if  it  is  not 
infected.  The  vaginal  opening  is  closed  by  a 
lockstitch  or  interrupted  figure-of-eight  suture  of 
No.  2,  10  or  20  day  chromic  catgut.  A  running 
lockstitch  of  the  same  is  carried  on  either  side  of 
the  cut  broad  ligament.  As  soon  as  the  clamp  is 
removed  the  edges  are  inspected  for  active  bleed- 
ing; additional  figure-of-eight  sutures  are  em- 
ployed to  eft'ect  complete  hiemostasis,  and  the 
raw  edges  of  both  broad  ligaments  are  united 
with  a  running  lockstitch  or  interrupted  mattress 
suture.  The  entire  denuded  portion  of  the  pehnc 
floor  is  covered  with  iodoform  gauze  overlaid 
wdth  rubber  dam  if  denudation  is  extensive;  if 
not,  rubber  gloves  with  strips  of  gauze  run 
through  fingers  after  cutting-oft'  tips  are  used. 

If  the  abscess  is  intraligamentary  the  front 
layer  of  the  broad  ligament  only  is  stitched  to  its 
opposite  and  the  posterior  left  free,  thus  making 
its  cavity  one  and  continuous  with  the  denuded 
pelvic  floor.  The  abdominal  gauze  pads  are  now 
removed  and  counted.  The  intestines  are  allowed 
to  fall  forward  and  downward  touching  the  rubber 
which  overlays  the  gauze.  The  omentum,  which 
frequently  has  been  ligated  in  sections  on  its 
lower  border  in  freeing  it  from  the  mass,  is  care- 


fully laid  in  its  normal  position  in  the  abdomen, 
never  drawn  down,  nor  tucked  around  the  rubber 
and  gauze  drainage.  In  no  case  is  the  rubber 
drain  removed  before  the  seventh  day.  Where 
the  drain  is  voluminous,  and  this  is  the  rule,  it 
is  simply  loosened  up  after  a  week,  and  during 
the  next  3  or  4  days  a  gradual  complete  removal  is 
done.  As  soon  as  the  patient  is  anaesthetized, 
hypodermoclysis  of  saline  and  glucose  is  com- 
menced and  I  or  2  quarts  introduced.  Before  the 
peritoneum  is  closed  i  or  2  quarts  of  hot  water 
are  given  per  rectum  as  suggested  by  Clarke,  and 
the  sigmoid  and  colon  freed  from  kinks  or  twists 
as  they  are  filled. 

Postoperative  treatment.  The  head  of  the 
bed  is  elevated,  continuous  proctoclysis  of  tap 
water  is  given  for  24  hours,  and  thereafter  of  glu- 
cose, soda,  and  saline,  interrupted  every  6  hours 
by  rectal  flushing  and  siphonage;  in  the  more 
severe  cases  hypodermoclysis  of  glucose  and 
saline  i  quart  every  8  hours  is  administered. 
When  nausea  and  vomiting  is  excessive,  gastric 
lavage  is  done  every  6  to  8  hours.  ^Morphine  or 
codein  with  atropin  is  given  hypodermically  in 
sufficient  doses  to  relieve  suft"ering  and  aflford 
rest  and  sleep.  Water  by  mouth  is  withheld,  or 
is  given  in  restricted  amounts,  an  ounce  every 
hour  until  vomiting  stops,  when  it  is  increased; 
liquid  nourishment  is  withheld  until  vomiting  and 
nausea  ceases.  The  bowels  are  moved  on  the 
fourth  day  by  purgatives  and  enema. 

CONCLUSIONS 

Failure  to  remove  the  focus  of  infection 
renders  the  operation  relatively  valueless;  for 
when  the  source  remains  it  is  to  be  expected  that 
the  severity  of  the  infection  will  increase,  the 
contiguous  structures  will  become  involved,  and 
remote  metastases  will  more  certainly  result. 

Pelvic  debridement  is  urged,  at  least  the  pyo- 
genic membranes  with  infected  tubes,  uterus,  and 
ovaries  should  be  remov^ed. 

Gauze  packs  are  applied  over  denuded  pelvic 
surfaces  to  stop  oozing  and  to  hinder  capillary 
absorption,  thus  limiting  further  extension  of 
the  infection. 

Eroded  or  denuded  intestinal  surfaces  are  peri- 
tonized, or  overlaid  with  omentum. 

Rubber  dam  covers  the  gauze  packs  and  the 
pelvic  operative  field,  minimizes  the  formation  of 
adhesions,  and  drains  freely  and  continuously. 

The  gauze  and  rubber  ends  are  brought  out 
through  the  lower  end  of  the  incision,  and  trans- 
fixed with  a  safety  pin. 

The  abdominal  incision  is  closed  in  layers  and 
snugl)'  around  the  drains.    • 
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The  dressings  over  the  incision  should  lie 
voluminous,  and  changed  as  often  as  soiled  to 
keep  up  capillary  suction. 

The  results  which  have  followed  this  plan  are 
the  saving  of  life,  shortening  to  a  marked  degree 
the  postoperative  periofi  of  recovery,  the  elimina- 
tion of  a  prolonged  morbidity,  the  relatively 
earlier  restoration  to  health  and  resumption  oi 
the  normal  activities  of  the  woman. 

SUM.\I,\IiV    OF   CAHi:    RICl'ORrS 

In  three  years  ending  August  i,  1920,  there 
have  been  255  pelvic  inflammatory  cases  operated 
upon  consecutively,  with  i  death.  In  this  series 
there  were  80  hysterectomies,  the  death  occurring 
in  this  class;  and  76  double  salpingectomies.  Of 
those  who  had  ether  one  tube  or  one  ovary,  or 
one  tube  and  one  ovary  removed  there  were  gS. 
No  subsequent  pregnancies  have  occurred  in  this 
number  to  date. 

One  hundred  sixty-three  have  been  followed  up, 
the  longest  period  for  3  years,  the  shortest  4 


months.  Of  this  number  1,57,  or  34  per  cent,  are 
cured;  that  is,  in  good  physical  health  and  free 
from  symptoms.  Eighteen,  or  ii.i  per  cent,  are 
improved;  8  or  4.9  per  cent,  not  improved.  In 
this  number  those  are  included  who  are  not  im- 
proved for  other  reasons;  e.g.,  two  of  them  are 
goiter  cases,  goiter  developing  since  operation. 

Thirty-one  had  double  oophorectomies  done. 
Twenty-si.x,  or  83.5  per  cent,  of  these  were  en- 
tirely cured  of  symptoms.  Three,  or  9.6  per  cent, 
have  improved.  Two,  or  6.0  per  cent,  have  not 
imjjroved.  It  is  noticeable  that  the  percentage 
of  cures  in  cases  who  have  had  both  ovaries  re- 
moved is  relatively  the  same  as  those  who  have 
had  one  or  none  removed. 

Average  hospital  days  23.3,  including  one 
neurotic,  who  spent  109  days  in  hospital. 

The  case  reports  herewith  appended  are  the 
163  cases,  whose  postoperative  course  has  been 
followed.  They  were  compiled  by  Dr.  D.  H. 
Doherty,  from  my  service  at  Burwell's  Hospital 
and  the  Vaughan  Memorial  Hospital. 


One    Hundred    Sixty-th.^ee  Cases  Whose  Postoper.^tive  Course    H\s    Been   Followed 


Name 

.Mrs.  .\.\V.I 

Mrs.  G.J 

Mrs.  (;.  B.K.... 
Mrs.  D.  S.McK. 

Mrs.  C.  1) 

Mrs.  H.  W.  II..  . 

Mrs.  I.  H 

Mrs.  C.L.Y 

Mrs.  H.  L.  P. .  . 
Mrs.  K.  M.  I'.  . 
Mrs.  W.C.Mcl). 

Mrs.  J.  K 

Mrs.  R.S 

MissB.  G 

Mrs.  J.  W.K.. 

Mrs.  B.  B 

Miss  A.  F 

Mrs.  W.  C.  H..  . 
Mrs.  W.  X.  E  . . 

Mrs.  E.  P 

Mrs.  L.L.S 

Mrs.  G.T.W.    . 

Mrs.  C.J.  E 

Mrs.  I.  F 

Mrs.  J.M.N... . 

Miss  R.  \V 

Mrs.  G.  W 

Mrs.  J.T.T 

Mrs.  €.  W.  I. . 

Mrs.  J.C.  L 

Mrs.  WE.  B.. 
Mrs.  C.  L.  C.  . 
Mrs.  G.F.  \V. 
Mrs.  J.  D.  B...  . 

MissL.  M 

Mrs.  A.J.  M..    . 


Opci 


Days 


pilal  Result 

Cured. 
Cured. 
Cured. 


l.elt  salpinKccloniy,  oophorectomy,  appendectomy 

Double  salpingectomy,  hysterectomy,  appendectomy 

I  )ouble  salpingectomy,  hysterectomy,  appendectomy 

Hysterectomy,  le^l  oophorectomy,   (tubes  and  appendi.x  removed  at  previous 

operation) 18  Cured. 

Hysterectomy,  left  oophorectomy 27  Cured. 

Double  salpingectomy,  left  oophorectomy,  appendectomy 27  Cured. 

Hysterectomy,  right  oophorectomy,  double  salpingectomy i  j  Cured. 

Right  salpingectomy,  oophorectomy,  appcndectiimy 14  Cured. 

Right  salpingectomy,  oophorectomy,  appendectomy iS  Cure<l. 

Double  sal[)ingectomy,  right  oophorectomy,  appendectomy 13  Cured. 

Double  salpingectomy,  hysterectomy 24  Cured. 

Double  salpingectomy,  appendectomy 25  Cured. 

Hysterectomy,  right  oophorectomy,  appendectomy 36  Improved. 

■Right  salpingectomy,  oophorectomy,  appendectomy 30  Improved. 

Double  salpingectomy,  hysterectomy 24  Cured. 

Right  salpingectomy,  oophorectomy,  appendectomy 18  Cured. 

Double  salpingectomy,  hysterectomy,  appendectomy 24  Not  improved 

I  )oubIc  salpingectomy,  appendectomy 21  Improved. 

Double  salpingectomy,  oophorectomy,  appendectomy lO  Cured. 

Double  salpingectomy,  hysterectomy,  appendectomy 21  Cured. 

Double  salpingectomy,  left  oophorectomy 31  Improved. 

Double  salpingectomy,  appendci  lomy 3g  Improved. 

Double  salpingectomy,  a|ipeiiiicctomy 19  Cured. 

Double  salpingectomy,  appendectomy,  hysterectomy 36  Cured. 

Double  salpingectomy,  appendectomy, 41  Improved. 

Double  salpingectomy,  hysterectomy,  left  oophorectomy,  appendectomy 24  Cured. 

Right  salpingectomy 19  Cured. 

Double  salpingectomy,  appendectomy 14  Cured. 

Double  salpingectomy,  appendectomy,  hysterectomy 2.S  Cured. 

Double  salpingectomy,  appendectomy,  hysterectomy 24  Improved. 

Double  salpingectomy,  hysterectomy 20  Cured. 

Double  salpingectomy,  appendectomy 25  Improved. 

1  )ouble  salpingectomy 18  Cured. 

Double  salpingectomy,  appendectomy 28  Cured. 

Double  salpingectomy,  appendectomy 16  Improved. 

Right  salpingectomy,  hysterectomy,  appendectomy 13  Cured. 
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Days  in 
Name  Operation  Hospital  Result 

Mrs.  F.  M.  D.. . .  Double  salpingectomy,  hysterectomy,  appendectomy 31  Cured. 

Mrs.  W.  H.  D. .  .  Double  salpingectomy,  appendectomy 23  Cured. 

Mrs.  S.  G.  P. .  .  .  Double  salpingectomy,  hysterectomy,  appendectomy 32  Not  improved 

Mrs.  H.  A.  W.  .  .  Double  salpingectomy,  hysterectomy,  appendectomy ^^  Cured. 

Mrs.  G.  W.  F.. .  .  Right  salpingectomy,  oophorectomy,  appendectomy 19  Cured. 

Miss  E.  B Left  oophorectomy,  appendectomy 17  Cured. 

Mrs.  W.  R.  W. .  .  Double  salpingectomy,  hysterectomy,  appendectomy 27  Cured. 

Mrs.  P.  M.  C.    .  Right  oophorectomy,  appendectomy 25  Cured. 

Mrs.  S.  H Double  salpingectomy,  oophorectomy 24  Cured. 

Mrs.  O.  M.  R .  .  .  Double  salpingectomy,  appendectomy 21  Cured. 

Mrs.  M.  B Double  salpingectomy,  appendectomy 21  Cured. 

Mrs.  R.  L.  L. .  .  .  Double  salpingectomy,  appendectomy,  left  oophorectomy 26  Improved. 

Mrs.  F.  C.  K. .  .  .  Lelt  salpingectomy,  oophorectomy,  appendectomy 23  Not  improved 

Mrs.  J.  M.  C. .  .  .  Double  salpingectomy,  hysterectomy,  appendectomy 46  Cured. 

Miss  M.  G Double  salpingectomy,  oophorectomy,  appendectomy 41  Cured. 

Mrs.  D.  A.  M.  .  .  Double  salpingectomy,  appendectomy 26  Improved. 

Mrs.  M.  M.  C.   .  Double  salpingectomy,  appendectomy 32  Cured. 

Miss  A.  L.  A. .  .  .  Double  salpingectomy,  appendectomy,  left  oophorectomy 19  Not  improved 

Mrs.  B.  M Double  salpingectomy,  appendectomy 19  Cured. 

Mrs.  D.  G Right  salpingectomy,  oophorectomy,  appendectomy 14  Cured. 

Mrs.  W.  R Right  salpingectomy,  oophorectomy,  appendectomy 13  Cured. 

Miss  M.  F Right  oophorectomy,  appendectomy 13  Cured. 

Mrs.  F.  D Double  salpingectomy,  hysterectomy 15  Cured. 

Miss  B.  D Double  salpingectomy,  hysterectomy,  appendectomy 20  Improved. 

Miss  F.  G Right  salpingectomy,  oophorectomy,  appendectomy 13  Cured. 

Mrs.  W.  K.  P .  -  .  Right  salpingectomy,  appendectomy 23  Cured. 

Mrs.  C.  R.  C.   .  .  Lelt  salpingectomy,  oophorectomy 16  Cured. 

Miss  L.  R Right  salpingectomy,  double  oophorectomy,  appendectomy 11  Cured. 

Mrs.  J.  \V.  R.   .  .  Double  salpingectomy,  oophorectomy,  hysterectomy,  appendectomy 21  Cured. 

Mrs.  R.  J Double  salpingectomy,  oophorectomy,  hysterectomy,  appendectomy 22  Cured. 

Mrs.  R.  H Double  salpingectomy,  oophorectomy,  appendectomy 20  Cured. 

Mrs.  H.  A.D.   .  .  Double  salpingectomy,  oophorectomy,  hysterectomy,  appendectomy 31  Improved. 

Mrs.  F.  W.  M. .  .  Let  salpingectomy,  oophorectomy,  appendectomy 18  Cured. 

Miss  A.  B.  H..    .  Right  oophorectomy,  appendectomy 12  Cured. 

Miss  W.  H Right  oophorectomy,  appendectomy 14  Improved. 

Mrs.  W.  I.  S.  .  .  .  Double  salpingectomy,  left  oophorectomy,  hysterectomy 31  Cured. 

Mrs.  L.  N Leit  salpingectomy,  appendectomy 15  Cured. 

Mrs.  J.  W.  O'B. .  Right  oophorectomy,  appendectomy 18  Improved. 

Mrs.  J.  H.  B.  .  Double  salpingectomy,  right  oophorectomy 21  Improved. 

Mrs.  T.  H.  B  ,  .  Double  salpingectomy,  hysterectomy 22  Cured. 

Mrs.  W.  P.  N .  .  .  Left  oophorectomy,  appendectomy 16  Cured. 

Mrs.  I.  P Double  salpingectomy, 16  Cured. 

Mrs.  J.  P.  N.  .    .  Double  salpingectomy,  oophorectomy,  hysterectomy,  appendectomy 24  Not  improved 

Mrs.  E.  E.  H. .    .  Double  salpingectomy,  hysterectomy 36  Not  improved 

Mrs.  J.  W.  R. .  .  .  Double  salpingectomy,  appendectomy 16  Cured. 

Mrs.  T.  H.  M.  ,  ,  Double  salpingectomy,  oophorectomy,  hysterectomy,  appendectomy 40  Cured. 

Mrs.  W.  M Double  salpingectomy,  hysterectomy,  appendectomy 21  Cured. 

Mrs.  J.  S Left  salpingectomy,  oophorectomy,  appendectomy 20  Cured. 

Mrs.  W.  H Double  salpingectomy,  hysterectomy,  appendectomy 39  Cured. 

Mrs.  W.H.  McG.  Double  salpingectomy,  hysterectomy,  appendectomy 14  Cured. 

Miss  M.  C Double  salpingectomy,  left  oophorectomy,  appendectomy 15  Cured. 

Miss  O.  W Double  salpingectomy,  hysterectomy,  appendectomy 18  Cured. 

Mrs.  O.  B.  F. .  .  .  Double  salpingectomy,  hysterectomy,  appendectomy 23  Cured. 

Mrs.  E.  J.  P Double  salpingectomy,  left  oophorectomy,  appendectomy 21  Cured. 

Miss  A.L.  B.  . .  Right  salpingectomy,  oophorectomy,  appendectomy 109  Not  improved 

Mrs.  G.  C.  T. . .  .  Leit  salpingectomy,  oophorectomy,  appendectomy 54  Not  improved 

Mrs.  S.  E.  R..  .  .  Double  salpingectomy,  oophorectomy,  appendectomy 29  Cured. 

Mrs.  D.  C.  D.. . ,  Left  salpingectomy,  oophorectomy,  appendectomy 30  Cured. 

Miss  A.  B Double  salpingectomy,  hysterectomy,  oophorectomy 58  Cured. 

Mrs.  T.  E.  C. .  .  .  Double  salpingectomy,  left  oophorectomy,  appendectomy 41  Cured. 

Mrs.  N.  M.  S..  .  .  Double  salpingectomy,  right  oophorectomy,  appendectomy 22  Improved. 

Mrs.  W.  H.  B. .  .  Left  salpingectomy,  oophorectomy 48  Cured. 

Mrs.  W.  M.  B..  .  Double  salpingectomy,  hysterectomy,  appendectomy 33  Cured. 

Mrs.  R.  N.  M.  G.  Double  salpingectomy,  appendectomy 18  Cured. 

Mrs.  D.  G.  C.  .  .  Double  salpingectomy,  oophorectomy,  appendectomy 18  Cured. 

Miss  G.  S Double  salpingectomy,  appendectomy 21  Improved. 

Mrs.  L.  M.  M. .  .  Right  oophorectomy,  appendectomy 18  Cured. 

Mrs.  R.  L.  H..  .  .  Right  salpingectomy,  oophorectomy,  appendectomy 23  Cured. 


3°4 


SURGERY,   GYNECOLOGY  AND   OBSTETRICS 


Mrs.  J.  A.  R 
MissR.  D.. 
Colored : 

D.  E Double  sa 

T.  A   Double  sa 

K.  R Double  sa 

L.  C Double  sa 

P.  VV Double  sa 

1.  B Double  sa 

A.  L Double  sa 

M.  D Double  sal 

P.  S Double  sa 

M.G Double  sa 

S.  R Double  sa! 

L.  P Double  sa: 

P.  S Double  sa 

M.G Double  sa 

M.  M Double  sa^ 

E.  W Double  sa 

S.  H Double  sa! 

M.  J Double  sa! 

B.  C.  L Double  sa 

G.  B Double  sa 

S.  P Double  sa: 

B.  M Double  sa 

S.  B Double  sa 

E.  W Double  sa 

F.  A Double  sa 

H.  D Double  sa 

M.  O Double  sa 

A.  J Double  sa 

D.  M Double  sa 

L.  M Double  sa 

M.  F Double  sa 

A.  S Double  sa 

S.  A Double  sa 

C.  S Double  sa 

I..  W Double  sa 

E.  B Double  sa 

L.  H Double  sa 

M.  M Double  sa 

I.  McVV Double  sa 

M.  S Double  sa 

L.  C Double  sa 

E.  M Double  sa 

G.  R Double  sa! 

M.  M Double  sa! 

C.H Double  sa 

L.  W Double  sa 

CD Double  sa 

M.  F Double  sa! 

H.  B Double  sa 

S.  S Double  sa 

A.  P Double  sa 

T.  H Double  sa 

A.  C Double  sa 

S.  C Double  sa 


Days  in 
Operation  Hospital  Rcsuli 

Right  salpingectomy,  oophorectomy,  appendectomy 23     Cured. 

Left  salpingectomy 23     Cured. 


pingectomy,  hysterectomy,  appendectomy 19 

pingectomy,  oophorectomy 24 

pingectomy,  oophorectomy ig 

pingectomy,  hysterectomy,  appendectomy 18 

pingectomy,  oophorectomj- 21 

pingectomy,  oophorectomy 17 

pingectomy,  hysterectomy,  appendectomy 21 

pingectomy,  oophorectomy 21 

pingectomy,  hysterectomy,  appendectomy 21 

pingectomy,  oophorectomy 17 

pingectomy,  oophorectomy,  appendectomy 17 

pingectomy,  oophorectomy,  appendectomy 21 

pingectomy,  left  oophorectomy,  hysterectomy,  apiiendcctomy 21 

Ipingectomy,  oophorectomy ...  17 

pingectomy,  hysterectomy .  .  21 

pingectomy,  hysterectomy 23 

pingectomy,  oophorectomy,  appendectomy 21 

pingectomy,  hysterectomy,  appendectomy 21 

pingectomy,  hj'sterectomy,  appendectomy 21 

pingectomy,  oophorectomy,  appendectomy 21 

pingectomy,  oophorectomy,  appendectomy 21 

pingectom\-,  oophorectomy,  appendectomy 18 

pingectomy,  oophorectomy,  appendectomy 21 

pingectomy,  hysterectomy,  appendectomy 22 

pingectomy,  oophorectomy,  appendectomy : 27 

pingectomy,  hysterectomy,  appendectomy 17 

pingectomy,  hysterectomy,  appendectomy 32 

pingectomy,  oophorectomy,  appendectomy 24 

pingectomy,  hysterectomy,  appendectomy 26 

pingectomy,  hysterectomy,  le:t  oophorectomy,  appendectomy 21 

pingectomy,  oophorectomy,  appendectomy 17 

pingectomy,  appendectomy 14 

pingectomy,  oophorectomy,  appendectomy 19 

pingectomy,  appendectomy 20 

pingectomy,  left  oophorectomy .  29 

pingectomy,  appendectomy 17 

pingectomy,  right  oophorectomy,  appendectomy 32 

pingectomy,  left  oophorectomy,  appendectomy 24 

pingectomy,  right  oophorectomy 21 

pingectomy,  oophorectomy,  appendectomy 18 

pingectomy,  left  oophorectomy,  appendectomy 21 

I)ingectomy,  appendectomy 23 

pingectomy,  appendectomy ^3 

pingectomy,  hysterectomy,  appendectomy 21 

pingectomy,  right  oophorectomy,  appendectorrri,- 18 

pingectomy,  right  oophorectomy,  hysterectomy,  appendectomy 21 

pingectomy,  hysterectomy,  appendectomy. ...      21 

pingectomy,  hysterectomy,  appendectomy 21 

pingectomy,  hysterectomy,  right  oophorectomy,  appendoclomy 31 

pingectomy,  oophorectomy,  appendectomy ...  17 

pingectomy,  right  oophorectomy,  ap[)cndectom>-.                                ...  18 

pingectomy,  right  oophorectomy,  appendectomy.                            ....  23 

pingectomy,  hysterectomy,  appendectomy 21 

pingectomy,  oophorectomy,  appendectomy 21 


A  W Double  sa 

R'..E Doublcsa 

M.  E Double  sa 


W.  L Left  salpingectomy,  oophorectomy,  appendectomy 21 

~  pingectomy,  hysterectomy,  appendectomy 24 

pingectomy,  hysterectomy,  let  oophorectomy,  appendectomy 24 

pingectomy,  hysterectomy,  appendectomy 21 


Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 
Cured. 


The  following  complete  case  histories  are 
presented  as  illustrative  of  the  four  different 
types  usually  found. 

Casf.  I.  M.  G.,  age  38,  single,  complained  of  abdominal 
pain,  nausea  and  vomiting.      The    family    history    was 


negative,  .'\bout  9  years  ago,  patient  says  that  she  had  an 
attack  similar  to  this  and  had  a  vaginal  operation  with 
drainage,  and  was  in  the  hospital  i  month.  Since  then  she 
has  had  three  or  four  similar  attacks,  although  she  ha.s 
gone  for  a  year  or  longer  without  one.  Her  appetite  and 
digestion  arc  poor,  she  has  no  nervous  symptoms.    The 
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menses  have  been  irregular  and  nearly  always  painful.  She 
has  had  no  bladder  trouble.  She  has  lost  15  pounds  in 
weight.  Two  daj's  before  admission  the  patient  was  seized 
with  abdominal  pain,  and  suffered  with  fever,  nausea  and 
vomiting,  was  unable  to  retain  nourishment,  and  was 
constipated. 

Physical  examination  showed  a  thin,  emaciated,  ansemic 
woman,  with  pale  conjunctivae,  good  teeth,  sUghtly  en- 
larged tonsils.  Temperature,  101°;  pulse,  86;  respiration, 
2^.  The  neck,  chest,  and  extremities  were  negative.  The 
abdomen  was  not  distended,  was  tender  over  both  lower 
quadrants,  and  there  was  definite  muscle  rigidity.  Vaginal 
examination  showed  the  urethra  and  cer\ix  normal.  The 
uterus  felt  normal  in  size  and  was  slightly  movable.  A 
mass  about  the  size  of  a  lemon  was  felt  on  the  left  side, 
and  a  mass  somewhat  smaller  on  the  right  side.  A  vaginal 
scar  is  present  in  the  cul-de-sac  from  the  previous  col- 
potomy. 

Blood  examination  showed  8,700  white  blood  cells; 
poljTnorphonuclears,  80  per  cent;  mononuclears,  20  per 
cent;  negative  for  malaria.  Urine  examination  showed 
reaction,  acid;  specific  gravity,  1016;  albumin,  i  plus; 
sugar,  negative;  microscopic  pus,  3.  Blood  pressure  was 
115  systohc,  85  diastoHc. 

The  patient  was  treated  expectantly  as  above  described 
and  on  the  fifth  day  the  temperature  reached  103.6°,  pulse 
124,  respiration  29.  The  urine  was  negative.  The  blood 
e.xamination  showed  white  blood  cells,  11,600;  polymor- 
phonuclears, 92  percent;  mononuclears,  8;  Widal,  negative. 
Blood  culture  was  negative,  Wassermann.  negative.  Pa- 
tient was  operated  upon  this  day.  Diagnosis;  acute 
double  salpingitis.  Gas-ether  anaesthejia  was  used. 
Hjfpodermoclysis  of  glucose  and  saline  was  given.  .\  low 
mid-line  incision  w'as  used.  On  opening  the  abdomen  we 
found  a  double  salpingitis  with  a  large  infected  left  ovary, 
the  size  of  an  orange.  The  right  ovary  was  also  infected 
and  enlarged.  The  appendix  was  long  and  the  tip  was 
bound  to  the  right  pelvic  mass.  Both  tubes,  ovaries,  and 
appendix  were  removed,  and  an  iodoform  gauze  and  rubber 
drain  inserted.  On  section  both  tubes  and  left  ovary  were 
found  to  be  filled  with  pus.  The  drain  was  gradually 
removed  until  on  the  sixteenth  day  it  was  completely  out, 
and  a  tube  was  inserted  for  6  days.  The  patient  was  dis- 
missed on  the  thirty -eighth  day,  and  the  wound  was  com- 
pletely healed.    Convalescence  was  uninterrupted. 

C.\SE  2.  Mrs.  P.,  age  38,  housewife,  complained  of  pain 
in  stomach,  fever  and  nausea.  The  family  history  was 
negative.  Patient  has  had  the  usual  diseases  of  childhood. 
ICight  years  ago  she  had  an  attack  similar  to  the  present 
one  and  since  that  she  has  had  several  attacks.  She  has 
been  very  nervous  and  irritable,  and  has  been  unable  to  do 
ordinary  housework  on  account  of  weakness.  She  states 
that  she  has  had  continuous  pain  in  the  back.  Appetite 
and  digestion  are  poor,  bowels  constipated;  menses  ir- 
regular and  painful.  She  has  had  leucorrhoea  for  several 
years.  At  times  there  is  burning  on  urination.  She  has 
three  children,  the  youngest  q  years  old.  She  has  had  no 
miscarriages.  She  has  lost  20  to  25  pounds  in  weight  in 
last  3  or  4  years. 

About  2  days  before  entering  the  hospital  patient  was 
seized  with  pain  in  lower  part  of  abdomen.  The  pain  was 
very  intense  and  cramp-like.  She  was  nauseated  and 
vomited  since  onset.   The  bowels  have  not  moved. 

Physical  examination  showed  a  thin,  emaciated  patient, 
with  cheeks  flushed,  and  suffering.  Temperature  was  102°; 
pulse,  130,  respiration  30.  The  head,  neck,  chest,  and 
extremities  were  negative.  The  abdomen  was  distended. 
Palpation  was  difficult  on  account  of  tenderness  and 
rigidity,  which  are  more  marked  in  lower  quadrant.  Vagi- 
nal examination  showed  the  cer^dx  lacerated,  leucorrhoeal 


discharge,  urethra  normal  in  appearance,  no  discharge. 
On  bimanual  palpation  a  definite  mass  is  felt  on  both  sides, 
movable  and  apparently  bound  down.  The  uterus  is 
retroverted,  the  cul-de-sac  bulging.  Diagnosis;  acute 
exacerbation  of  a  chronic  pelvic  cellulitis. 

The  patient  was  operated  upon  morning  after  admission. 
Hj-podermoclysis  of  glucose  and  saline  was  started.  Gas- 
ether  anassthesia  was  used  and  operation  was  done  through 
lower  mid-line  incision.  When  the  abdomen  was  opened, 
a  quantity  of  turbid  fluid  escaped.  The  intestines  and 
peritoneum  were  \-iolentl\'  red,  showing  a  general  peri- 
tonitis. The  omentum  and  a  loop  of  intestine  were  firmly 
adherent  to  a  pelvic  mass.  By  the  technique  described 
above,  the  omentum  and  intestines  were  freed,  and  the 
tubes  and  ovaries  brought  into  the  field  of  operation.  The 
tubes  were  red,  swollen,  and  contained  pus.  Total  hyster- 
ectomy and  salpingectomy  were  done.  The  right  ovary 
was  left.  Iodoform  gauze  and  rubber  drain  inserted,  and 
wound  closed.  For  the  first  week  after  operation,  drainage 
was  very  abundant.  The  drain  loosened  on  the  tenth  day 
and  was  graduallj'  removed  until  on  the  sixteenth  day 
removal  was  complete.  Patient  was  discharged  from 
hospital  on  twenty-seventh  day.  She  had  gained  1 2  pounds 
in  weight  and  felt  fine. 

Case  3.  Mrs.  McD.,  age  22,  housewife;  complained  ol 
pain  in  abdomen,  rigors,  lever,  vaginal  discharge.  The 
family  history  was  negative.  Patient  had  had  usual  dis- 
eases of  childhood.  She  had  never  been  severely  sick  before 
present  illness.  She  has  one  child  2  weeks  old,  has  had  no 
miscarriages.  Menses  began  at  16,  normal  and  regular. 
Two  weeks  ago  patient  was  delivered  of  a  normal  child  by 
her  physician.  Three  days  later  she  began  to  have  high 
fever,  rigors,  pain  in  abdomen,  nausea,  and  vomiting, 
with  bowels  constipated. 

Physical  examination  showed  an  emaciated,  nervous 
woman,  with  flushed  face;  lips  dry  and  cracked;  tongue 
dry;  temperature,  105.6";  pulse,  140;  respiration,  40. 
The  head,  neck,  chest,  and  extremities  are  negative.  The 
abdomen  was  scaphoid,  not  distended,  lower  quadrant 
tender,  with  marked  muscle  rigidity.  No  masses  were  felt. 
Vaginal  examination  showed  the  cervix  lacerated,  cede- 
matous,  red,  with  mucopurulent  discharge.  The  urethra 
was  normal,  uterus  enlarged,  soft,  movable.  Large  tubes 
could  be  palpated.  Cystoscopic  examination  showed  a 
mild  cystitis,  ureteral  orifices  normal.  Catheterized  speci- 
men from  each  ureter  was  free  from  pus. 

Blood  e.xamination  showed  white  blood  cells,  17,400; 
hfemaglobin,  75  per  cent;  polymorphonuclears,  88  per 
cent;  mononuclears,  12  per  cent;  transitionals,  2  per  cent. 
Malaria,  negative;  Wassermann,  negative  (subsequent). 
Urine  examination  showed  reaction,  acid,  specific  graxity, 
1020;  albumin,  sugar,  pus.  Microscopic  examination 
showed  pus  cells.  Examination  of  catheterized  specimen 
from  ureters  showed  no  albumin,  no  sugar,  and  microscopic 
negative.  Blood  pressure,  systolic  120,  diastolic  115. 
Diagnosis:    puerperal  infection. 

Patient  was  operated  upon  day  of  admission,  under  gas- 
oxygen  amesthesia.  H\-podermoclysis  of  glucose  and  saline 
started.  A  lower  mid-line  incision  was  made.  A  small 
amount  of  turbid  fluid  was  found,  the  intestines  were 
packed  ofi,  the  uterus  was  found  enlarged,  red.  and  soft. 
Both  tubes  were  swollen  and  of  a  firey  red  color.  Both 
tubes  and  the  uterus  were  removed  by  technique  described 
above.  Iodoform  gauze  and  rubber  glove  drain  inserted. 
Three  days  after  operation  temperature  came  down  to 
normal.  Patient  discharged  from  hospital  on  eighteenth 
day,  cured. 

Case  4.  L.  L.  M.,  colored,  age  19,  single,  complained  of 
pain  in  abdomen  and  swollen  joints.  The  family  history 
was  negative.   Patient  has  always  been  well  until  present 
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illness.  Probably  was  infected  2  months  before  admission. 
Patient  had  had  the  usual  diseases  of  childhood.  She  has 
no  indigestion,  the  bowels  are  regular,  she  has  no  sore 
throat  or  tonsillitis.  Menses  began  at  15.  and  have  been 
regular.  Urination  has  been  painful  for  past  2  months. 
The  day  before  admission  to  hospital,  pain  began  in 
lower  part  of  abdomen,  was  somewhat  more  severe  in  right 
side  than  left.  She  did  not  vomit  although  she  was  nau- 
seated. Urination  was  frequent  and  painful.  The  night 
before  admission  the  fingers  and  left  wrist  became  swollen 
and  painful. 

Physical  examination  showed  a  well-nourished  negro 
girl,  suffering.  The  tongue  was  coated,  the  teeth  good, 
the  tonsils  normal,  the  pharny.x  normal.  Temperature, 
102°.  pulse,  100;  respiration,  24.  The  neck  shows  no 
glandular  enlargement.  The  heart  and  lungs  are  negative. 
The  abdomen  is  slightly  distended,  and  there  is  extreme 
tenderness  throughout  the  entire  lower  portion,  with 
marked  muscle  rigidity.  Xo  masses  are  felt.  The  left 
wrist  and  joints  of  first  two  fingers  of  left  hand  are  swollen, 
hot,  and  tender.  Vaginal  examination  shows  the  cervix 
red.  BarthoUn's  glands  are  palpable.  The  mouth  of  the 
urethra  is  red  and  swollen.  A  definite  mass  is  felt  on  each 
side  of  the  uterus  which  is  bound  down  and  adherent.  The 
cul-de-sac  is  slightly  bulging. 

Examination  of  the  blood  shows  white  blood  cells 
10,800;  red  blood  cells,  4,800,000;  poljTnorphonuclears. 
82  per  cent;  mononuclears,  16  per  cent;  transitionals,  2  per 
cent;  Wassermann,  negative.  Urine  examination  shows 
reaction,  acid;  specific  gravity  1016;  albumin,  none;  sugar, 
none;  and  microscopic  examination  shows  pus  cells. 
Smear  from  the  urethra  shows  gram  positive  and  negati\c 
diplococci.  Diagnosis:  gonorrhceal  salpingitis  and  arthri- 
tis. 

The  patient  was  operated  upon  the  day  after  admission. 
ICther  anesthesia  was  used.  Hj-podermoclysis  of  saline 
was  started  as  soon  as  patient  was  anassthetized.  A  mid- 
line incision  was  made  and  the  omentum  was  found  to  be 
bound  down  to  pelvic  organs.  By  the  technique  described 
the  tubes  were  delivered  into  the  field  of  operation.  The 
tubes  were  red,  swollen,  and  covered  with  flakes  of  fibrin. 
The  left  ovary  was  enlarged,  and  of  a  purplish,  grayish 
color.  Both  tubes  and  left  ovary  were  removed.  The 
appendix  was  removed  also.  Iodoform  gauze  overlaid 
with  rubber  dam  was  used  as  drains  and  the  wound  closed. 
On  the  fourth  day  after  operation  the  swelling  in  the  wrist 
and  fingers  disappeared.  The  drain  was  removed  on  tlie 
eighth  day.  Patient  dismissed  on  seventeenth  day,  with 
wound  completely  healed  and  free  from  symptoms. 

AXIOMATIC  RKVIFAV  T\  PAFL^LLEL 


CONSERV.\TIVE 

"Fresh  inflammatory 
conditions  are  a  noli  tan- 
gere  for  operative  inter- 
ference." 


"The  treatment  of  all 
puerperal  infections  should 
be  entirely  medical,  as  sur- 
gical procedures  are  more 
injurious  than  helpful.  The 
treatment  of  non-puerperal 
pelvic  infections  in  the 
acute  period  is  also  chiefly 
medical." 


R.\DIC.\L 

"In  1885  Lawson  Tait 
had  gained  the  reputation 
of  curing  suppurative  peri- 
tonitis by  laparotomy,  ex- 
tending iiis  fame  through- 
out England  and  the  conti- 
nent of  Europe;  he  gained 
this   by   radical   e.xcision," 

"In  acute  cases  defer 
operation  sufficiently  long 
for  the  individual  to  de- 
\elop  immunity,  while  in 
subacute  and  in  the  acute 
recurrent  cases  immediate 
operation  is  the  sale  and 
wise  procedure," 


"Treatment:  .\bsolute 
rest.  Purgatives,  AppHca- 
tion  of  ice  or  heat  and  light. 
Restriction  ot  diet,  unless 
it  is  evident  that  free  effu- 
sion has  taken  place  in  the 
peritoneal  cavity,  or  that 
pus  sacs  are  in  Douglas 
pouch  when  cither  colpot- 
omy  or  laparotomy  is 
advised." 


"Many  patients  with 
acute  salpingitis  recover 
and  remain  permanently 
well  without  surgical  inter- 
vention." 


"Opening  the  abscess  by 
the  vagina,  even  in  acute 
stages  oiten  saves  life  and 
results  in  permanent  cure," 

"In  from  q  to  12  months 
a  closed  pyosalpinx  will 
have  become  sterile." 


"The  gonoccoccus  rarely 
causes  peritonitis," 

"In  those  pyogenic  in- 
fections exclusive  of  the 
gonococcal  type,  in  time 
the  organism  has  run  its 
course  and  is  generally 
dead;  not  so.  however,  with 
the  gonococcus.  which  max" 
remain  latent  indetinitelv." 


"It  patients  do  not  die 
from  general  peritonitis,  it 
is  because  the  pus  is  walled 
in  by  adhesions  and  its 
spread  limited." 

"The  separation  of  ad- 
hesions is  quite  easily  ac- 
complished in  acute  cases, 
but  we  seldom  operate  on 
the  acute  cases,  so  that  by 
the  time  the  surgeon  en- 
counters these  adhesions 
they  are  firm  and  danger- 
ous to  deal  with." 

"The  more  I  operate, 
the  less  1  drain.  Drains 
may  even  embarrass  the 
peritoneum,  diminishing  its 
resistance.  In  the  very 
weak  it  is  belter  to  drain 
and  not  depend  too  much 
on  the  peritoneum's  re- 
sistance  to   infection,    but 


"As  the  surgeon  treating 
war  wounds  found  ex- 
cision of  necrotic  and 
infected  tissues  {dibrHe- 
ment)  lessened  mortality 
and  morbidity,  and  was  the 
surest  way  to  obtain  pri- 
mary union,  so  also  the  ab- 
dominal surgeon  removed 
the  focus  of  infection  as 
the  primary  and  funda- 
mental basis  of  surgical 
treatment." 

"When  the  tubes  and 
ovaries  are  infected,  the 
proper  procedure  is  to 
remove  them  entirely." 

"Gonococcic  peritonitis 
is  a  jierforative  peritonitis 
from  rupture  of  pyosalpinx 
or  an  ovarian  abscess." 

"In  the  virulent  infec- 
tions of  the  streptococcal 
type  it  may  be  one  of  the 
most  dangerous  condirions 
that  can  confront  the  sur- 
geon, when  associated  with 
disease  of  the  ovaries  and 
extensive  suppuration  of 
the  tube,  the  possibility  ot 
cure  in  the  .sense  of  restora- 
tion of  function  is  impos- 
sible." 

"If  the  salpingitis  is  of 
gonococcal  origin,  the  hope 
of  future  pregnancy  is 
practically  nil,  and  the 
operation  should  be  as 
extensive  as  conditions  re- 
quire." 

"The  majority  of  gono- 
coccal pus  tubes  removed 
are  quiescent  and  the  or- 
ganism responsible  for  the 
infection  has  long  since 
died." 

"When  a  pus  pocket 
forms  it  may  erode  into 
bowel  and  discharge  its 
contents.  Such  a  sac  is 
never  completely  emptied 
It  partly  empties  itself  and 
then  primarily  closes  and 
the  reaccumulation  reopens 
U.  Such  a  course  may  con- 
tinue for  a  period  of  years, 
or  until  the  strength  ot  the 
patient  is  exhausted." 

"Severe  menorrhagia  and 
leucorrhoca  persist  after  bi- 
lateral   salpingectomy." 

"In  sexually  mature  wo- 
men, hystcro-salpingo-00- 
phorectomy  is  followed  by 
a  lower  mortality,  and  a 
greater  certainty  of  restora- 
tion than  is  possible  after 
conservative   operations." 

"The  after-care  of  sal- 
pingitis   patients    is    mca- 
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to  drain,  for  many  women 
have  died  a  week  alter  pel- 
vic operations  from  aspread- 
ing  peritonitis,  wlio  would 
have  been  saved  by  drain- 
age at  the  time  of  opera- 
tion." 


"Gauze  pacicing  in  the 
peritoneal  cavity  has  no 
place  in  modern  surgery." 


fured  by  the  lite  of  the 
individual,  unless  all  organs 
which  are  the  various  habi- 
tats of  tlie  gonococcus  are 
removed;  these  are  the 
uterus,  tubes,  Skene's  and 
Bartholin's  Glands." 

"The  least  rapid  con- 
valescence seems  to  follow 
the  conservative  operation 
w-hile  the  most  rapid  is 
after  hysterectomies." 


ST.\TISTICS  COLLECTED  FROM  LITER.\TURE 

Of  Qi  cases  reported  of  rupture  of  pyosalpin.\  as  a  cause 
of  diffuse  peritonitis  54  died;  36  were  not  operated  upon 
and  all  died,  a  mortality  of  100  per  cent.  Of  55  cases 
operated  upon,  18  died.  Of  iq  cases  operated  on  in  12 
hours  2  died.  Brickner:  Surg.,  Gvnec,  &  Obst.  1912 
May.) 

Fourteen  per  cent  with  closed  abdoininal  incision 
suppurated  when  the  pelvic  drain  was  brought  through 
the  cul-de-sac  into  vagina.  No  suppuration  of  wound 
occurred  when  drain  was  brought  out  through  abdominal 
incision.  In  145  cases  of  resection  of  tubes  50  obtained 
symptomatic  cure,  three  became  pregnant.  (Ballard: 
.•\m.  J.  Obst..  iQiQ.  May.) 
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GUNORRHCEA  IX  THE  LOWER  GEXITO-URL\AR\' 
TRACT  IX  WOMEX 


By  CHARLES  C.  NORRIS,  M.D.,  F.A.C.S.,  Philadelphia 


GONORRHCEA  in  women  may  be  regarded 
as  a  two-stage  disease.  In  the  first  stage 
the  disease  is  limited  to  the  cer\ax  and 
lower  genital  tract;  in  the  second  stage  the  infec- 
tion has  spread  upward  and  involved  the  cor- 
poreal endometrium,  tubes,  ovaries,  and  pelvic 
peritoneum.  These  two  stages  are  quite  distinct 
clinically.  In  the  first  stage  the  symptoms  are 
comparatively  mild,  and  unless  a  suburethral  or  a 
Bartholinian  abscess  develops,  there  is  compara- 
tively little  pain;  in  the  second  stage,  however, 
there  are  well-marked  symptoms,  the  condition, 
for  want  of  a  better  term,  often  being  spoken  of  as 
pelvic  inflammatory  disease,  although  the  latter 
may  be  the  result  of  micro-organisms  other  than 
gonococci. 

In  the  first  stage,  e.xcept  during  the  acute  pe- 
riod, a  positive  diagnosis  isfrequently  made  only 
with  difficulty,  even  by  the  specialist.  The  dis- 
charge is  often  scanty,  and  gonococci  are  usually 
demonstrated  with  difficulty,  and  only  after  re- 
peated examinations.  In  many  of  the  cases  in 
this  stage  the  diagnosis  is  not  made,  and  not  a 
few  never  apply  for  treatment  unless  intraperi- 
toneal lesions  have  developed.  .\s  a  rule,  the 
treatment  generally  extended  to  patients  in  the 
first  stage  of  the  disease  is  less  effective  than  that 
given  to  any  other  class  of  patients.  An  occasional 
local  treatment  and  the  employment  of  a  vaginal 
douche,  often  without  adecjuate  instructions  as 
to  how  the  latter  is  to  be  administered,  constitutes 
practically  all  the  treatment  many  of  these  pa- 
tients receive.  A  douche  is  of  value  for  its  cleans- 
ing effect,  and  perhaps  in  a  slight  degree  because 
of  the  bactericidal  properties  of  its  constituents; 
unless,  however,  it  is  supplemented  by  other 
measures,  it  is  useless  so  far  as  its  curative  prop- 
erties are  concerned. 

The  statement  has  often  been  made  that  the 
average  obstetric  case  receives  less  efficient  medi- 
cal care  than  does  any  other  class  of  patients — a 
statement  that  is  even  more  applicable  to  the 
woman  suffering  from  gonorrhoea  of  the  lower 
genital  tract.  There  are  maijy  reasons  for  this: 
The  disease  is  essentially  chronic,  and  yields 
slowly  to  treatment;  the  patients  do  not  suffer 
acutely,  and  are,  indeed,  often  almost  free  from 
symptoms,  so  that  it  is  fret|ucntly  diflicult  to  get 
them  to  ])ersist  in  the  treatment  until  a  cure  has 
been  effected.  This,  coupled  with  the  fact  that  it 


may  be  inadvisable  to  acquaint  the  patient  with 
the  nature  of  her  disease,  renders  the  treatment 
doubly  difficult.  This  is  particularly  the  case 
with  dispensary  patients.  Many  cases  suffer 
frequent  reinfection,  and  in  these  patients  treat- 
ment is  without  avail  unless  they  can  be  induced 
to  change  their  mode  of  living. 

The  necessity  for  treatment  during  the  first 
stage  of  the  disease  is  obvious,  since  the  danger  of 
extension  of  the  infection  upward,  with  the  de- 
velopment of  serious  complications  that  often 
require  mutilating  operations  for  relief,  is  too 
well  recognized  to  require  comment.  The  neces- 
sity for  observing  prophylaxis,  both  of  the  fjatient 
and  of  those  with  whom  she  is  brought  into  con- 
tact, is  also  of  the  utmost  importance. 

In  men  the  early  stage  of  the  disease  is  usually 
well-marked  and  painful,  and  the  patients  there- 
fore seek  treatment  early;  in  the  terminal  stages 
the  symptoms  are  often  mild  or  almost  absent, 
and  it  is  then  that  the  man  is  especially  prone  to 
spread  the  gonorrhoeal  infection.  Such  patients, 
while  aware  that  they  have  had  the  disease,  often 
believe  themselves  cured.  The  woman,  on  the 
other  hand,  is  likely  to  be  a  disseminator  of  in- 
fection during  the  first  stage  of  the  disease,  at 
which  time  her  symptoms  are  mild  and  she  may 
not  even  be  aware  that  she  is  an  incumbent  of 
gonorrhoea. 

The  gonococcus  is  in  manj-  respects  a  remark- 
able organism  and  possesses  peculiar  properties, 
[t  is  easily  killed  by  heat  or  cold.  Its  growth  is 
inhibited  or  it  is  killed  more  or  less  rapidly  by 
room  temperature.  Desiccation  destroys  the 
gonococcus.  It  is  grown  only  with  difficulty  in 
artificial  media;  it  requires  a  special  medium  and 
will  not  grow  in  most  of  the  ordinary  culture- 
media.  The  medium  must  ]x)ssess  the  proper 
reaction.  The  micro-organism  must  be  grown  at 
a  certain  definite  temperature,  slight  departures 
from  which  will  inhibit  its  growth.  To  olitain  the 
best  results  the  medium  must  be  inoculated  di- 
rectly, to  prevent  the  suspected  material  from 
becoming  chilled.  In  artificial  media  the  gono- 
coccus produces  at  best  but  a  scanty  growth,  and 
must  frequently  be  subcultured.  It  is  easily 
crowded  out  by  other  more  rapidly  growing  micro- 
organisms. It  is  readily  killed  by  extremely  weak 
dilutions  of  any  of  the  onlinary  antiseptics. 
Nevertheless,    despite    these    peculiarities,    the 
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organism,  when  in  the  female  genital  tract,  ex- 
hibits a  marked  chronicity  and  a  resistance  to 
treatment  that  are  perhaps  its  chief  character- 
istics. The  student  may  well  ask  himself  the 
reason  for  these  apparently  divergent  properties 
of  the  gonococcus.  The  first  e.xplanation  that  is 
hkely  to  be  made  is  that  the  gonococcus  possesses 
more  marked  Aitality  in  man  than  when  grown  in 
artificial  media,  and  this  assumption  may  be 
somewhat  strengthened  by  the  fact  that  the 
organism  is  pathogenic  only  to  man.  The  correct- 
ness of  this  explanation  is,  at  least,  doubtful.  A. 
more  probable  theory  would  be  that  our  treat- 
ment does  not  reach  the  micro-organisms  and 
the  organisms  have  extended  to  the  deeper  tissues, 
as  they  have  done  in  practically  every  case  that 
applies  for  treatment. 

Luys '  states  that  surface  gonorrhoea  is  cured 
udth  ease,  but  that  the  disease  is  continued  by 
reinfection  of  micro-organisms  from  the  deeper 
layer  of  the  tissue.  The  experiments  of  Derby  - 
and  others  have  shown  that  the  local  action  of 
silver  nitrate,  corrosive  sublimate,  and  certain 
other  gonococcids  is  retarded  greatly  by  the 
addition  of  serum.  All  gonococcids  lose  their 
efficiency  more  or  less  in  the  presence  of  mucus. 
It  is  probable  that  the  chronicity  of  gonorrhoea 
in  the  female  and  its  resistance  to  treatment  are 
not  due  to  any  marked  ^'itality  of  the  organism 
and  unusual  resistance  to  the  ordinary  gonococ- 
cids, but  to  the  fact  that,  during  the  customary 
treatment,  the  bactericid  does  not  reach  the 
deeper  situated  gonococci,  which  are  constantly 
producing  reinfection  from  below.  This  theory- 
is  greatly  strengthened  when  we  consider  the 
efficacy  of  the  Crede  prophylactic  treatment  for 
ophthalmia  neonatorum.  In  this  condition  the 
gonococci  are  \'irulent  organisms.  The  sus- 
ceptibility of  the  conjunctiva  to  this  form  of 
infection  is  well  known,  yet  one  drop  of  a  i  per 
cent  silver  nitrate  solution  instilled  in  the  eye  will, 
with  the  greatest  regularity,  destroy  the  organisms 
and  prevent  the  development  of  conjunctivitis. 
The  efficiency  of  prophylactic  treatment  for 
venereal  disease  as  employed  with  our  military 
forces  during  the  recent  war  is  further  proof  of 
this  fact.  It  has  been  shown  that,  beyond  doubt, 
if  the  prophylactic  treatment  is  properly  applied 
within  a  certain  definite  time  limit  after  exposure 
gonorrhoea  will  very  rarely  result.  In  these 
instances  the  gonococci  are  \irulent  and  are  im- 
planted upon  soil  favorable  for  their  development. 
As  long  as  the  micro-organisms  are  limited  to  the 
surface  and  the  gonococcid,  not  too  diluted,  can 

'Luys,  G.  Traite  de  blennorragie  et  deses  complications.  Paris,  igi?. 
'Derby,  G.  S.    Boston  M.  &  S.  J.  1906,  September  27. 


be  brought  into  contact  with  them,  so  long  can 
the  development  of  the  disease  be  inhibited.  If 
the  prophylactic  treatment  is  applied  after  the 
micro-organisms  have  had  time  to  reach  the 
deeper  tissues,  the  treatment  is  futile.  In  an  ef- 
fort to  apply  this  theory  to  the  treatment  of 
gonorrhoea  of  the  lower  gen'tal  tract  of  the  female 
the  following  plan  has  been  evolved.  The  poor 
results  of  the  treatment  as  often  applied  are  prob- 
ably due  to  the  structural  peculiarities  of  the 
female  genital  tract,  which  prevent  the  gonococ- 
cid from  reaching  the  organisms  in  the  depths 
of  the  tissue. 

The  three  areas  in  which  the  gonococcus  lodges 
and  from  which  it  is  most  difficult  to  eradicate  the 
infection  are  the  cervical  glands,  Skene's  tubules 
in  the  urethra,  and  BarthoHn's  glands.  All  these 
areas  contain  more  or  less  deep,  tortuous,  and 
mucus-bearing  glands.  In  \dew  of  the  necessity 
of  eradicating  the  disease,  it  would  seem  rational 
therefore,  as  a  prehminary  measure,  to  attempt  to 
destroy,  as  far  as  possible,  the  harboring  places 
of  the  gonococci. 

Bartholin  s  gland.  Bartholin's  gland  is  sit- 
uated in  the  lower  and  posterior  portion  of  the 
labia  maijora,  partly  under  the  bulbocavernosus 
(sphincter  vagina)  muscle.  In  some  subjects  it  is 
entirely  covered  by  the  muscle,  whereas  in  others 
it  is  partly  embedded  in  the  spongy  tissue  of  the 
bulb.  The  gland  extends  posteriorly  to  the  tri- 
angular ligament.  Normally,  it  is  about  the  size 
of  a  small  bean,  but  it  varies  quite  markedly,  even 
in  health,  and  according  to  the  age  of  the  patient. 
Atrophy  of  the  gland  occurs  at  the  menopause. 
The  duct  is  about  1.5  centimeters  in  length  and 
1.5  to  3  millimeters  in  diameter.  It  runs  upward 
and  inward.  A  differentiation  between  infection 
of  the  duct  and  that  of  the  gland  should  be  made. 
Every  case  in  which  a  gonococcal  macula  is  pres- 
ent does  not  suffer  from  a  gland  infection.  If  the 
gland  is  enlarged,  swollen,  or  tender  it  should  be 
excised.  In  this  connection  it  should  be  remem- 
bered that  the  normal  gland  cannot,  as  a  rule,  be 
palpated  except  occasionally  in  thin  subjects. 
In  some  long-standing  cases  the  gland  is  firm  and 
sclerotic — the  so-called  "adenitis  glandulae  Bar- 
iholinae  scleroticans"  of  Saenser.  More  often  it  is 
somewhat  swollen  and  tender,  and  occasionally 
suppuration  takes  place.  The  statement  has  been 
made  that  a  Bartholinian  abscess  does  not  form  ex- 
cept in  the  presence  of  a  mixed  infection.  Whether 
or  not  a  mixed  infection  is  present  is  of  no  great 
moment,  so  far  as  the  treatment  is  concerned. 
In  any  event,  if  the  gland  is  infected,  the  surest 
and  quickest  treatment  consists  of  e.xcision.  Infec- 
tion of  the  duct  \-ields  quite  readily  to  injections. 
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In  those  cases  in  which  this  treatment  is  not  ef- 
fective it  is  likely  that  the  gland  is  involved,  and 
in  such  patients  excision  of  the  gland  is  advdsable. 
This  surgical  procedure  may  be  facilitated  by 
making  a  prehminary  forcible  injection  of 
methylene-blue  solution.  In  some  cases,  especi- 
ally the  sclerotic  variety  of  bartholinitis,  the 
staining  fluid  will  often  not  reach  the  entire 
gland,  but  even  then  the  blue-stained  tissue  is  a 
useful  guide  in  performing  the  excision.  If  the 
gland  is  excised  care  should  be  taken  to  remove 
the  entire  structure  and  duct,  thus  eliminating 
one  of  the  three  chief  harboring-places  for  the 
gonococcus.  Stevens  and  Heppner '  have  recently 
urged  the  excision  of  infected  Bartholinian  glands. 

Urethritis,  in  contradistinction  to  skenitis,  is  a 
transient  disease,  and  generally  clears  up  in  a 
week  or  thereabouts  whether  or  not  treatment  is 
instituted.  In  infection  of  Skene's  tubules,  how- 
ever, the  condition  persists  for  prolonged  periods. 
Skene's  tubules  are  usually  two  in  number  and 
about  I  centimeter  in  length;  they  lie  in  the  floor 
of  the  urethra  and  run  parallel  to  it,  their  openings 
being  situated  in  the  urethral  floor,  just  within 
the  external  urinary  meatus.  The  destruction  of 
those  tubules  is  a  simple  procedure,  and  may  be 
accomplished  either  with  a  cautery  needle  or  by 
spHtting  them  up  through  an  operating  urethro- 
scope. The  fact  that  a  third  or  a  fourth  gland  may 
be  present  should  be  borne  in  mind.  Schueller- 
has  especially  directed  attention  to  these  super- 
numerary glands.  By  splitting  up  the  glands  in 
the  floor  of  the  urethra  this  structure  is  converted 
into  a  fairly  straight  tube,  to  which  gonococcids 
can  subsequently  be  applied  effectually. 

Cervix.  In  dealing  with  gonorrhoea  of  the  cer- 
vix, a  more  diflicult  problem  is  encountered.  The 
cervical  glands  are  deep,  branched,  tilled  with 
mucus,  and  penetrate  for  some  distance  into  the 
myometrium.  In  addition  to  this  the  arbor  vitae 
arc  pronounced,  and  when  infection  is  present, 
these  ridges  are  swollen,  so  that  the  cervical 
canal  contains  many  crypts  and  folds,  all  of 
which  arc  filled  with  thick  tenacious  mucus. 
Trachelectomy  (Sturmdorf  operation)  may  be 
the  logical  procedure,  but  the  difficulty  of  ex- 
cising all  the  infected  mucosa,  the  danger  of 
spreading  the  infection  upward  or  of  destroying 
the  barrier  formed  by  the  internal  os,  and  perhaps 
the  slightly  increased  danger  of  the  operation, 
should  influence  the  surgeon  against  adopting 
this  form  of  treatment  except  in  very  stubborn 
cases.  The  fact  that  many  of  the  patients  arc 
young   women   and   may  subsequently   become 

'Sicvcns,  W.  E.,  and  Hcwmcr.  M.    J.  .Am.  M.  Ass.,  igjo.  I.\.\v,  1477. 
'Schucllcr.  Fistschr.  (.  Uirn;ircl  Scliultzc,  Berlin,  1883,  iv.  16. 


pregnant,  and  that  under  such  circumstances 
dystocia  may  result  from  operation  should 
also  be  borne  in  mind.  A  better  method  consists 
in  thorough  dilatation  of  the  lower  portion  of  the 
cervical  canal  and  the  application  of  a  gonococcid. 
Findley  '  has  suggested  this  treatment,  and  finds 
that  by  its  use  the  duration  of  the  cer\'ical  infec- 
tion can  be  greatly  reduced.  It  may  subsequently 
be  found  necessary  to  repeat  the  dilatation  a  few 
times.  Care  must  be  exercised  not  to  dilate  the 
internal  os;  if  this  should  accidentally  be  done, 
the  uterine  ca\-ity  should  be  swabbed  with  an 
efficient  gonococcid.  A  little  care  will,  however, 
prevent  this  accident.  .\  solid  dilator  is  a  conven- 
ient instrument  with  which  to  perform  the  dilata- 
tion. -A.  shoulder  may  be  fitted  on  it,  to  prevent 
too  deep  penetration.  The  performance  of  tra- 
chelectomy should  be  reserved  for  those  cases 
that  do  not  yield  to  other  means.  If  either  of 
Bartholin 's  glands  are  infected,  a  good  plan  is  to 
administer  nitrous  oxid  and  perform  all  the  opera- 
tions at  a  single  sitting.  If  it  is  subsequently 
found  that  one  of  the  glands  in  the  floor  of  the 
urethra  has  been  overlooked,  this  may  be  slit  up 
under  local  anaesthesia.  It  will  usually  be  found 
necessary  to  dilate  the  cervix  more  than  once,  but 
if  the  first  dilatation  has  been  a  thorough  one, 
subsequent  dilatation  can  generally  be  performed 
under  local  anaesthesia.  The  method  just  des- 
cribed permits  the  operator  to  apply  treatment  to 
the  depths  of  the  diseased  tissues,  and  should  be 
considered  as  a  preliminary  to  efficient  treatment. 
In  itself  it  is  not  curative,  except  in  so  far  as  Bar- 
thohn  's  gland  is  concerned,  when  the  latter  is  ex- 
cised. 

The  choice  of  the  gonococcid  is  important. 
.\lthough  the  gonococcus  is  relatively  easily  des- 
troyed by  most  antiseptics,  some  possess  greater 
gonococcidal  properties  than  others,  and  soine  pen- 
etrate more  deeply  and  are  less  likely  to  undergo 
chemical  change  in  the  presence  of  mucus  than  are 
others.  Mercurochrome,  mercurophen,  and  Da- 
kin  's  solution  are  all  satisfactory  gonococcids.  An 
oily  or  sticky  solution  is  the  most  preferable  one 
to  use.  Dakin's  solution  in  1,2,  or  5  per  cent 
strength,  made  up  with  olive  oil,  is  extremely 
efficacious.  Of  far  greater  importance  than  the 
choice  of  a  gonococcid  are  the  thoroughness  and 
regularity  with  which  the  treatment  is  carried  out . 
This  is  particularly  true  of  the  treatment  of  the 
cervix,  where  the  preliminary  cleansing  and  re- 
moval of  the  mucus  prior  to  the  application  of 
the  gonococcid  are  of  the  utinost  importance. 
It  should  be  remembered,  for  example,  that  if 
the  disease  in  the  urethra  is  cured  and  the  in- 

'  lindk-y.  V.     Am.  J.  Obst,.  igiy,  Ixxx,  421. 
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fected  cervix  is  neglected,  the  former  structure  will 
in  a  short  time  probably  become  reinfected.  For 
this  reason  the  treatment  should  be  so  intensive 
as  to  eradicate  the  infection  from  all  adjacent 
areas.  A  point  that,  in  my  opinion,  is  often  over- 
looked is  that  it  is  useless  to  attempt  treatment 
in  a  woman  who  is  being  frequently  reinfected. 
Therefore,  in  married  patients,  the  necessity  of 
securing  treatment  for  the  husband  is  apparent. 
The  employment  of  methylene-blue,  or  the 
incorporation  of  this  or  of  some  other  staining 
material  in  the  medication  which  the  patient  is 
to  apply  herself,  has  been  advocated.  In  itself 
methylene-blue  is  a  more  or  less  efficient  gono- 
coccid,  although  it  is  probably  inferior  to  certain 
others.  The  plan  is,  however,  a  useful  one,  since 
the  operator  can  determine  by  the  amount  of 
stain  whether  or  not  the  patient  has  been  regular 
in  her  treatments.  In  loose  women  the  staining  of 
the  vulva  may  also  act  beneficially  in  preventing 
coitus.  The  employment  of  methylene-blue,  or 
the  incorporation  of  this  substance  with  other 
gonococcids,  is  of  greater  value  in  the  treatment 
of  dispensary  than  of  private  patients.  During 
the  menstrual  period  especial  effort  should  be 
made  to  prevent  the  upward  extension  of  the 
infection.  With  this  end  in  \-iew  all  local  treat- 
ment should  be  suspended  at  the  menstrual  epoch, 
and  the  patient  should  be  kept  in  bed  in  the  Pow- 


er position,  or  at  least  confined  to  her  room.  The 
administration  of  small  doses  of  atropin  has  been 
ad\-ised.'  Watson"  believes  that  coitus  is  a  potent 
factor  in  the  upward  extension  of  the  infection. 
It  is  a  significant  fact  that  in  Findley's'  series 
of  cases,  which  was  composed  of  loose  women,  he 
remarks  upon  the  infrecjuency  of  pehac  inflamma- 
tory disease.  However,  apart  from  the  c[uestion  of 
the  role  played  by  coitus  in  the  upward  spread  of 
the  infection,  for  prophylactic  reasons,  and  to 
prevent  reinfection,  continence  should  be  prac- 
ticed. The  only  danger  from  this  treatment  is 
that  the  dilatation  of  the  cer\dx  may  result  in  the 
upward  spread  of  the  infection.  In  the  hands 
of  a  careful  surgeon  this  risk  is  slight.  The  author 
has  employed  this  treatment  in  1 7  cases  with  good 
results.  This  form  of  treatment  materially  short- 
ens the  duration  of  the  disease.  This  fact  should 
be  borne  in  mind  because  the  longer  the  infection 
is  present  in  the  lower  genital  tract  the  greater 
is  the  likeHhood  of  an  upward  spread  of  the 
disease. 

The  above  treatment  is  not  recommended  as 
a  routine  method  for  all  cases.  It  is,  however, 
advisable  in  those  cases  which  have  proved  in- 
tractable to  less  radical  procedures. 

'  Xorris,  Charles  C.  GonorrhtEa  in  Women.  Philadelphia  and  London: 
igij.  p.  230. 
2  Watson.  D.    Gonorrhoea  and  its  Complications.  New  York:  1015. 
sFindley,  P.  Ibid. 
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STANDARDIZATION  OF  HOSPITAL 
STATISTICS 

Sir  Berkeley  Moynihan  has  remarked: 
"Statistics  can  be  made  to  tell  anything, 
even  the  truth."  Buckle,  in  his  History  of  the 
Civilization  of  England,  profoundly  influenced 
the  thought  of  his  time  by  his  masterly  use  of 
statistics.  He  arrayed  known  but  little  appre- 
ciated facts  in  such  manner  that  they  became 
mountain  peaks  on  the  skyUne  of  knowledge 
and  gave  perspectives  which  were  as  fascinat- 
ing in  their  greatness  as  the  materials  of  which 
they  were  made  were  common  and  sordid. 
Buckle  showed  that  given  a  large  city,  such 
as  Paris,  where  reasonable  statistics  arc 
available,  happenings  ordinarily  supposed  to 
be  accidental  may  be  foretold  a  year  in  ad- 
vance; for  example,  the  number  of  legs  broken, 
and  which  leg,  and  the  number  of  suicides. 
He  also  showed  the  relation  of  the  cheapness 
of  food  to  marriage  and  fecundity  and  that 
the  theological  modifications  of  the  Christian 
religion  are  due  primarily  to  environment. 
Buckle  died  at  the  age  of  41,  after  publishing 
the  two  introductory  volumes  of  his  work. 
In  our  day,  however,  even  statistics  are  in- 
fluenced by  the  exaltation  of  the  minute  and 
the  exaggeration  of  details  which  produce, 
not  mountain  peaks  on  the  skyline,  but  ant 


hills  under  foot,  and  for  perspective,  ash  cans 
at  the  back  door  filled  with  statistical  rub- 
bish. 

Great  credit  is  due  to  Codman  for  his  un- 
selfish labor  in  collecting  valuable  data  with 
regard  to  the  results  of  operations  for  sarcoma 
of  the  bone.  The  Scandinavian  countries  are 
collaborating  in  collecting  statistical  reports 
of  great  magnitude,  and  are  using  the  journal 
of  their  organization  for  the  publication  of 
results. 

At  a  meeting  of  the  Board  of  Regents  of 
the  .American  College  of  Surgeons  held  in 
Boston  recently-,  it  was  decided  to  make 
available  the  statistics  of  the  wealth  of  patho- 
logical material  in  the  hospitals  of  this  country. 
Such  statistics,  properly  compiled,  would 
illuminate  many  dark  pages  in  our  book  of 
knowledge.  The  value  of  mass  research  in 
this  field  lies  not  only  in  the  discovery  of  an 
occasional  new  peak  on  the  pathological  sky- 
line, but  also  in  giving  body  to  current 
opinions  not  as  yet  accepted  for  want  of  basis 
in  pathological  fact.  The  great  success  of  the 
American  College  of  Surgeons  in  its  campaign 
for  the  standardization  of  hospitals  has  been 
owing  to  the  fact  that  the  work  has  been 
confined  to  a  few  vital  problems.  Had  it  been 
complicated  b>'  many  problems  it  would  have 
failed  in  its  purpose. 

To  the  inexperienced  it  n\kiy  appear  to  be  a 
simple  matter  to  secure  comparable  data,  for 
instance  with  regard  to  the  operative  mortal- 
ity of  ditTerent  hospitals,  but  this  is  by  no 
means  the  fact.  The  personal  equation  of  tlie 
surgeon,  his  skill  and  experience,  and  his 
pride  in  his  statistics,  may  control  the  results 
to  a  marked  extent.   At  the  present  time  each 
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surgeon  has  his  own  method  of  estimating 
mortality  and  with  some  care  in  window 
dressing,  groups  of  statistics  which  are  justly 
comparable  can  be  made  to  show  remarkable 
but  misleading  differences  in  percentages. 
In  estimating  mortality,  it  should  be  clearly 
stated  whether  the  percentages  are  based  on 
the  number  of  operations  or  the  number  of 
patients.  A  number  of  small  operations  may 
be  performed  on  a  patient,  and  if  he  dies  the 
death  rate  apparently  is  reduced,  although 
he  is  just  as  dead  as  though  he  had  died  from 
the  first  operation.  Difficulties  are  en- 
countered, too,  if  such  patients  leave  the 
hospital  after  the  first  operation,  and  die 
outside  the  hospital  before  the  later  stages  of 


the  operation  can  be  perfonned,  although  a 
complete  one-stage  operation  might  have 
been  done,  thus  making  it  very  difficult  to 
obtain  comparable  statistics.  This  is  partic- 
ularly true  of  cases  of  malignant  disease  in 
which  the  type  of  cases  chosen  for  operation 
controls  the  mortality,  and  operability  is  the 
chief  consideration.  We  must  not  forget, 
however,  that  the  death  of  the  patient  defeats 
the  purpose  of  the  operation,  and  methods  that 
will  reduce  the  death  rate  to  the  smallest 
possible  extent  are  essential.  The  American 
College  of  Surgeons  has  undertaken  a  great 
task  of  collective  investigation,  the  details  of 
which  must  be  carefully  worked  out. 

William  J.  M.wo. 
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Dr.  David  J.  Davis  read  a  paper  on  "The  Distri- 
bution of  Haemolytic  Streptococci  in  the  Body." 

Dr.  Gatewood  read  a  paper  on  "Cholecysten- 
terostomy  from  an  E.\perimental  Standpoint." 

fRACTURE  OF  THE  TRANSVERSE  PROCESSES 
OF  THE  LUMBAR  VERTEBR.5 

Ur.  George  G.  Davis  read  a  paper  on  "Fracture 
of  the  Transverse  Processes  of  the  Lumbar  Verte- 
bra;."   (See  p.  272) 

DISCUSSION 

Dr.  C.  C.  Rogers:  I  was  much  pleased  to  hear 
the  paper  of  Dr.  Davis  although  the  symptoms  in 
some  of  the  cases  I  have  had  do  not  tally  with  those 
described  by  Dr.  Davis.  I  looked  over  some  of  my 
cases  today,  and  I  have  a  report  of  7  cases  that  are 
interesting  from  the  standpoint  of  fracture  of  the 
transverse  processes  of  the  lumbar  vertebra?. 

The  first  of  these  was  a  girl  who  fell  from  a  horse  in 
Denver  in  1906.  She  was  taken  to  a  hospital,  and  al- 
though, as  Dr.  Davis  says,  the  pain  in  his  cases 
was  produced  in  the  back,  this  girl  had  no  pain 
in  the  back,  all  the  pain  was  in  the  right  knee.  She 
went  about  on  crutches  for  14  months  without  any 
relief  from  the  pain  in  her  knee.  The  transverse 
processes  of  the  third  and  fourth  vertebra;  were  re- 
moved in  1907.  The  girl  improved  and  made  an  un- 
interrupted recovery.  She  was  a  show  girl,  dancing 
on  the  stage,  and  inside  of  6  months  she  was  back 
dancing,  and  as  far  as  I  know  she  is  still  following 
that  occupation.  I  have  not  heard  from  her  for  i, 
or  4  years. 

The  second  case  I  had  in  1910  was  that  of  a  girl 
who  was  injured  in  an  accident  on  13th  Street  of 
this  city.  She  was  taken  to  the  County  Hospital, 
and  her  pain  was  all  in  the  knee.  .\  cast  was  applied 
to  the  knee  and  allowed  to  remain  on  for  ,^  weeks. 
When  the  cast  was  taken  olT  she  had  as  much  pain 
as  she  had  before.  She  was  sent  home.  She  came 
back  to  the  hospital  again  in  igio,  and  X-ray  ex- 
amination showed  fracture  of  the  third  and  fourth 
lumbar  vertebra;  on  cither  the  right  or  the  left  side, 
I  don't  remember  which  now.  These  processes 
were  removed  and  the  girl  made  an  uninterrupted 
recovery. 

I  have  had  four  cases  where  lliere  was  no  pain 
whatever  in  the  back  so  far  as  symptoms  were  con- 


cerned. .\11  four  of  these  cases  had  this  symptom: 
when  they  were  lying  on  the  back  they  could  fiex 
the  leg  upon  the  thigh  and  the  thigh  upon  the  ab- 
domen, but  they  could  not  e.xtend  the  leg.  They 
walked  with  canes  or  crutches  and  got  well  after  the 
operation. 

.\nother  patient  was  going  down  stairs,  stubbed 
her  toe,  fell  three  steps,  was  picked  up,  and  taken 
home.  Her  pain  was  referred  to  the  back.  She 
went  on  for  weeks  and  finally  had  the  processes 
which  were  fractured  removed  and  she  got  well. 

.\  Mr.  B.  fell  out  of  a  cherry  tree  5  years  ago  and 
fractured  the  transverse  processes.  His  pain  was 
referred  to  the  back.  Of  the  seven  cases  I  looked  up, 
the  pain  was  referred  to  the  knee  on  the  correspond- 
ing side  in  four  cases.  In  three  of  them  the  pain  was 
referred  to  the  back. 

In  one  of  the  seven  cases  the  injury  was  produced 
by  a  wagon  tongue  striking  patient  in  the  lumbar  re- 
gion. First  the  patient  had  the  appcndi.x  removed. 
This  gave  no  relief  of  the  symptoms.  Later  the 
kidney  was  explored  with  negative  findings  for 
stone,  .\fter  being  unable  to  work  for  i  year  the 
fractured  transverse  processes  were  removed  and  the 
pain  was  completely  relieved. 

Five  of  the  seven  cases  were  females,  two  males. 

I  mention  these  cases  because  a  year  or  two 
ago  a  paper  was  read  before  this  societ\'  on  pain  in 
the  knee  and  at  that  time  I  asked  whether  any  pic- 
tures had  been  taken  of  the  back  and  I  was  told 
emphatically  there  was  no  reason  for  taking  a  pic- 
ture of  the  back,  and  I  sat  down. 

Dr.  H.  F.  Lou.vshlrv:  I  have  been  very  much 
interested  in  Dr.  Davis'  paper.  In  our  work  we  have 
a  large  number  of  traumatic  cases.  Large  corpora- 
tions have  been  in  the  habit  of  looking  skeptically 
on  any  man  who  complains  of  pain  for  a  long  time 
without  demonstrable  lesion  and  we  have  found  it 
necessary  to  difTerentiate  between  a  sprain  of  the 
back  and  some  graver  condition.  I  know  in  the  past 
a  great  many  cases  have  been  considered  malingerers 
who  have  been  suffering  from  a  serious  lesion.  Since 
our  X-ray  technique  has  been  improved  sutTiciently 
to  get  a  good  roentgenogram  of  the  spine,  it  has  not 
been  uncommon  to  pick  up  one  of  these  fractures 
of  the  transverse  processes. 

Recently  we  had  a  case  of  fracture  of  the  pelvis 
which  was  comi)licated  by  a  fracture  of  all  of  the 
tnuisverse  lumbar  processes  on  one  siile.  and  three 
on  (he  opposite  siile.     These  cases  have  happened 
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in  working  men  with  good  heavy  musculature.  At 
first  I  thought  them  due  to  direct  violence,  but  I 
can  see  from  what  Dr.  Davis  has  said  that  muscular 
strain  is  the  etiological  factor.  The  disability  varies. 
I  have  not  removed  any  of  the  transverse  processes 
of  the  vertebra?,  and  ultimately  all  the  men  have 
returned  to  work. 

Dr.  D.  B.  Phk.mister:  I  would  like  to  ask  Dr. 
Davis  if  he  has  found  in  consulting  the  literature 
that  pseudo-arthritis  is  frequently  associated  with 
this  condition.  I  have  seen  it,  as  shown  in  the  slides, 
in  two  instances.  In  one  case  the  injur\-  extended  to 
the  lower  lumbar  vertebra.  It  struck  me  as  a  coin- 
cidence that  one  should  see  it  in  three  instances. 
Probably  traumatism  has  something  to  do  with  its 
development. 

Dr.  Roger  T.  V'aughan  :  In  the  differential  diag- 
nosis of  these  fractures  of  the  transverse  processes 
I  have  seen  a  condition  referred  to  as  "pseudo-frac- 
ture" of  the  transverse  process.  It  is  not  always 
easy  to  differentiate  these  "pseudo-fractures"  from 
genuine  fractures  and  diagnostic  errors  are  not  in- 
frequently made  by  surgeons  who  are  not  thoroughly 
familiar  with  the  normal  anatomic  variations  in  this 
region  as  revealed  by  the  X-ray. 

It  is  important  to  remember  that  the  transverse 
processes  may  lie  horizontally  or  may  lie  obliquely 
either  upward  or  downward,  and  one  transverse 
process  may  extend  out  horizontally  and  the  process 
on  the  other  side  of  the  same  vertebra  may  lie 
obliquely  upward  or  downward  as  in  one  of  the 
cases  which  Dr.  Davis  has  just  shown  us  on  the 
screen. 

Not  infrequentix'  tiic  terminal  portion  of  the  pro- 
cess, which  arises  from  a  separate  center  of  ossifica- 
tion, as  you  know,  is  considerably  denser  than  the 
proximal  portion.  Consequently  one  may  definitely 
visualize  the  lateral  portion  of  the  process  lying  at 
a  marked  angle  to  the  horizontal  as  compared  with 
its  opposite  fellow,  and  so  be  misled  to  diagnose  as 
lines  of  fracture  certain  muscle  outlines,  bowel  con- 
tours or  other  soft  part  markings  which  cross  the 
pedicle  of  the  transverse  process  more  or  less  trans- 
versely or  obliquely.  Even  with  stereoscopic  dup- 
litized  films  double  screened  and  with  the  Potter- 
Bucky  diaphragm,  it  is  not  always  easy  to  secure 
clear  visualization  of  all  details  of  the  transverse 
processes  in  fat  or  heavily  muscled  patients. 

Dr.  H.\rry  E.  JMocK:  Dr.  Phemister  touched 
on  an  important  point.  I  recall  one  case  of  fracture 
of  the  transverse  process  which,  after  rest  in  bed, 
healed,  but  pain  continued,  and  an  X-ray  picture 
showed  osteo-arthritis  with  some  of  the  vertebra- 
higher  up  also  involved. 


A  point  of  medico-legal  importance  is  whether 
the  osteo-arthritis  existed  prior  to  the  injury,  and 
caused  the  pain  after  the  fracture  had  healed.  I 
would  like  to  know  if  these  pictures  showed  that 
osteo-arthritis  had  developed  since  the  fracture. 
In  other  words,  were  there  lipping  and  other  arthri- 
tic changes  present  when  the  first  X-ra\-,  shortly 
after  the  fracture  occurred,  was  made? 

Dr.  G.\tewood:  I  have  seen  two  instances  in 
miners  of  the  same  type  of  fracture  of  the  transverse 
processes  of  the  lumbar  vertebrse  from  indirect 
violence,  from  blows  on  the  head,  the  shoulder,  or 
upper  part  of  the  back.  In  at  least  one  instance, 
and  I  am  not  sure  about  the  other,  there  was  osteo- 
arthritis. It  is  of  common  occurrence  among  the 
older  miners.  The  idea  occurred  to  me  that  the 
reason  for  the  fracture  was  that  in  an  osteo-arthritic 
condition  fractures  more  readily  occur. 

Dr.  D.avis  (closing):  I  was  very  much  interested 
in  Dr.  Rogers'  remarks  about  the  pain  being  in  the 
region  of  the  knee.  In  one  case  I  had  a  patient  com- 
plain of  pain  along  the  leg;  that  patient  also  had  a 
fracture  of  the  ilium,  and  I  figured  that  the  patient 
had,  in  addition  to  fracture  of  the  transverse  pro- 
cesses, enough  pathology  to  account  for  the  pain  in 
the  region  of  his  knee.  But  I  did  not  see  it  in  any 
other  case. 

In  answering  Dr.  Phemister's  question,  I  would 
state  that  I  have  not  seen  anything  in  the  literature 
concerning  the  association  of  a  fracture  of  the 
transverse  process  and  osteo-arthritis  of  the  spine, 
nor  of  osteo-arthritis  as  a  factor  in  the  etiology  of 
fracture  of  the  transverse  process,  but  vertebrae  mani- 
festing these  signs  of  osteo-arthritis  may  be  in  such 
a  condition  as  to  predispose  the  person  to  fracture. 

Dr.  \'aughan  has  called  attention  to  errors  in  diag- 
nosis in  the  condition  he  terms  "pseudo-fractures 
of  the  tiansverse  process."  .\nother  possible  error 
in  diagnosing  these  conditions  is  found  in  the  first 
lumbar  vertebra.  It  is  possible  in  a  poor  picture  to 
misinterpret  the  relationship  of  the  shadow  of  the 
lateral  portion  of  the  quadratus  lumborum  as  it 
passes  over  the  first  transverse  process  for  a  fracture 
of  the  same. 

Dr.  Mock  has  called  attention  to  the  importance 
of  the  medico-legal  aspect  of  the  associated  findings 
of  osteo-arthritis  and  fracture  of  the  transverse 
process.  It  would,  indeed,  be  difficult  to  state  ac- 
curately to  what  extent  pain  on  bending  is  due  to  the 
fracture  of  the  transverse  process  and  how  much  is 
due  to  osteo-arthritis,  and  it  is  quite  possible  that 
many  cases  complaining  of  pain  for  a  long  time  fol- 
lowing the  trans\-erse  process  fracture  may  be  in 
rcalitv  due  to  osteo-arthritis. 
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Regular  Meeting  Held  February  4,   192 1,  Dr.  William  Fuller  Presiding 


OSTEOMYELITIS  OK  THE  FOREARM;  NERVE 
SUTURE 

Dr.  Frederick  G.  Dyas  reported  two  cases  and 
e.xhibited  the  palienls. 

The  first  case  I  show  yuu  is  one  of  osteomyelitis 
of  the  forearm,  the  musculospiral  nerve  having  been 
injured  at  the  operation.  Patient  had  the  classic 
wrist-drop,  and  the  nerve  was  accordingly  sutured 
with  catgut,  care  being  taken  not  to  put  too  much 
tension  on  the  severed  ends,  and,  at  the  same  time, 
to  prevent,  if  possible,  any  muscle  or  fascia  falling 
in  between  the  severed  ends.  The  arm  was  put  up  in 
a  cock-up  splint  immediately  in  order  to  prevent 
elongation  of  the  extensor  tendons,  and  the  wound 
has  practically  healed  now.  There  is  a  little 
bleeding  from  the  granulations.  The  operation  was 
done  in  October.  At  this  time,  February  4,  there  is 
complete  restoration  of  function. 

Sometimes  we  gel  an  idea  that  the  length  of  time 
for  regeneration  and  restoration  of  function  is 
really  longer  than  it  actually  is.  I  think  the  length 
of  time  that  the  nerve  is  allowed  to  go  before  suture 
makes  a  great  difference  in  the  time  of  restoration  of 
function.   In  this  case  suture  was  done  immediately. 

INJURY      TO      THE     ANTERIOR     TIBIAL     NER\E 
AND    TENDON 

The  other  case  of  nerve  suture  was  for  an  injury  to 
the  anterior  tibial  nerve  and  tendon.  This  young 
man   was  riding  a   motor  cycle  and   fell  fifi.     The 


flange  of  the  wheel  cut  in  at  the  situation  where  you 
can  see  the  scar,  and  immediately  he  had  foot-drop. 
The  nerve  was  sutured  24  hours  later,  and  at  the 
time  of  operation  an  electric  e.xcitor  was  used  to  be 
sure  that  in  the  wound  secretions  and  blood  we  were 
getting  the  correct  tissues  together.  It  was  very  easy 
to  get  a  reaction  by  applying  the  electrode  to  the 
distal  segment  of  the  nerve.  The  tendon  was 
sutured  at  the  same  time.  The  sutures  were  put  in 
such  a  way  as  to  take  in  the  neurilemma,  doing  as 
little  damage  as  possible  to  the  substance  of  the 
nerve.  His  foot  was  kept  in  dorsal  flexion  by  a  wire 
spring  splint.  He  was  allowed  to  go  around  with  this 
sort  of  arrangement,  which  is  merely  a  piece  of  wire 
bent  to  keep  pressure  upward  upon  the  sole  of  the 
foot.  It  is  very  light  and  almost  inconspicuous,  so 
that  he  was  given  no  trouble  from  heavy  braces  or  a 
cast,  or  anything  of  that  sort.  He  has  received  some 
massage  and  electrical  treatment.  He  has  complete 
restoration  of  function.  The  operation  was  done 
the  first  day  of  July  last,  and  he  is  able  to  dance 
and  to  do  almost  e\-erything. 

These  cases  are  unusually  interesting  showing  the 
time  of  restoration  of  function  when  suture  of  the 
nerve  has  not  been  delayed  following  the  severance 
of  the  nerve. 

Dr.  William  Hessert  described  a  case  of  enor- 
mous diverticulum  of  the  duodenum. 

Dr.  Harry  Mock  read  a  paper  entitled  "Recon- 
structive Surgery  and  the  Economic  End-Results, 
Illustrated  by  a  Case  of  Congenital  .\bsence  of 
-Arms." 


BOOK  REVIEWS 


A  CRITIQUE  OF  NEW  BOOKS  IN  SURGERY 


T^HIS  volume'  is  evidence  of  most  meritorious 
-*■  enterprise  on  the  part  of  an  American  publisher. 
The  father  of  medicine  has  never  before  been 
authoritatively-  presented  to  an  American  audience 
by  an  American  publisher.  This  fact  may  in  part 
account  for  the  fact  that  to  most  of  us,  the  name 
Hippocrates  represents  rather  a  hallowed  shibboleth, 
a  more  or  less  shadily  mythical  tradition,  rather  than 
a  vital  living  force. 

As  soon  as  the  summer  dog  days  are  over  and 
the  lure  of  books  returns  with  longer  cooler  evenings, 
every  medical  man  who  possesses  or  aspires  to 
possess  medical  culture,  should  secure  this  esti- 
mable volume  for  the  spare  hours'  collection  on  his 
reading  table. 

The  preliminary  discourse  will  give  him  a  pen 
picture,  in  short  compass,  of  early  Greek  medicine, 
that  is  admirably  stimulating.  It  may  even  lead  to 
deeper  dehnng  into  Baas,  or  Haeser,  or  Pagel.  If 
the  reader  belongs  to  the  group  of  ultramodcrns, 
he  will  experience  the  joy  of  blunting  the  conceit  of 
his  modernity. 

The  body  of  the  book  is  devoted  to  a  translation 
of  Hippocrates'  works:  On  Ancient  Medicine,  On 
.'Mrs  Waters  and  Places,  On  the  Prognostics,  On 
Regimen  in  Acute  Diseases,  On  Epidemics,  and  On 
Injuries  of  the  Head.  Each  one  of  these  works  is 
translated  into  flawless  English  and  is  preceded  by 
a  so-called  argument,  in  which  the  reader  is  furnished 
valuable  and  interesting  historical  and  critical  data, 
largely  explanatory  in  nature. 

The  second  half  of  the  book  (vol.  2)  follows  the 
same  general  plan  and  is  devoted  to  the  books: 
On  Fractures,  On  the  Articulations,  Mochlcus, 
Aphorisms,  On  Ulcers,  On  Fistula,  On  Hjemor- 
rhoids  and  On  the  Sacred  Disease  (Epilepsy  was 
so  called  in  Early  Times). 

This  is  not  an  appropriate  place  to  examine 
critically  either  Hippocratic  doctrines  or  the  various 
commentaries  thereon.  Adams  handles  very  fully 
both  of  these  important  phases.  But  this  decidedly 
is  the  place  to  emphasize  the  significance  of  this 
book  to  cverv  practitioner  of  medicine. 

M.  G.  Seelig,  M.D. 

PROSTATIC  surgery,  probably  the  most  spec- 
*■  tacular  surgery  that  is  done  at  the  present  day, 
is  again  called  to  our  attention  by  the  new  edition 

>  The  Genuine  Woxks  of  Hippocrates  Translated  frou  the 
Greek  wire  a  Preliminary  Dis-:ourse  and  Annotations.  By 
Francis  A-tams.  LL.D..  Surgeon.  Two  Volumes  in  One.  New  York: 
William  Wood  and  Company.  1921. 


at  Freyer's-  hands.  This  father  and  master  of  pros- 
tatic surgery  is  surely  in  position  to  put  pap  into 
the  mouth  of  the  suckling  infant  surgeon,  so  far 
as  surgery  of  the  prostate  is  concerned. 

This  little  volume  consists  of  a  series  of  lectures 
on  prostatic  surgery,  dealing  almost  entirely  with 
prostatic  hypertrophy  or  enlargement  as  the  author 
chooses  to  term  it.  Each  lecture  is  amply  illustrated 
by  case  history  and  photographs  and  drawings  of  the 
prostate  in  question. 

It  might  be  stated  that  the  author  in  his  lectures 
does  not  devote  as  much  attention  to  kidney  function 
and  the  method  of  its  estimation  as  might  be  de- 
sirable; nevertheless  his  results  indicate  that  unusual 
judgment  has  been  exercised  as  to  the  time  of  opera- 
tion and  pre-operative  treatment,  no  doubt  with  this 
constant  element  of  danger  in  mind,  .\nother  factor 
— speed — is  constantly  dwelt  upon.  No  doubt  in 
a  serious  case,  in  spite  of  high  toxicity  an  eight  to 
fifteen  minute  anaesthesia  with  a  complete  pros- 
tatectomy does  not  jeopardize  the  life  of  the  pa- 
tient more  than  the  casual  cystostomy  by  the  un- 
skilled operator. 

Any  surgeon  doing  prostatic  surgery  should  read 
this  little  volume  as  it  has  much  in  store  for  him. 

J.  A.  WOLFER,    M.D. 

""pHE  'Collected  Papers  of  the  Mayo  Clinic  for 
-*-  igig^  are  at  hand.  It  is  always  with  the  greatest 
pleasure  this  volume  is  reviewed,  as  it  constantly 
affords  even  the  regular  reader  of  the  surgical 
periodicals  an  agreeable  surprise.  This  volume  is 
of  exceptional  interest,  as  it  covers  a  wide  field  of 
work.  For  the  ultra-scientist  those  papers  by 
Kendall  on  the  chemistry  of  thyroxin,  studies  on 
cholesterol  by  Luden,  and  studies  on  influenza- 
pneumonia  by  Rosenow  are  of  exceptional  value. 
The  average  surgeon  as  well  as  the  internist  and 
general  practitioner  finds  an  enormous  amount  of 
material  on  many  topics  that  are  of  interest.  The 
commonp'a:e  subjects  are  not  neglected,  and  one 
finds  a  number  of  articles  dealing  with  unusual 
conditions.  The  great  satisfaction  in  reading  these 
papers  is  that  each  is  prepared  in  such  a  thorough 
manner  and  elaborated  bv  extensive  laboratory  and 


-  Clinical  Lectures  on  Enlargembnt  of  the  Prostate;  with  a 
Description  of  the  Actthor's  Operatio.n  of  Total  Enucleation  of 
THE  Organ.  By  Sir  Peter  J.  Freyer,  K.C.B.,  M.D.,  M.Ch.,  M.A.,LI..D. 
(Honoris  Causa),  Nat.  U.  I.  5th  cd.  New  York:  William  Wood  &  Co., 
xg2o. 

'  Collected  Papers  of  the  M^vo  Clinic,  Rochester,  Minnesota. 
Vol.  xi,  1Q19.  Edited  by  Mrs.  M.  H.  Mellish.  Philadelphia  and  London: 
W.  B.  Saunders  Co.,  1920. 
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clinical  data  that  can  come  only  from  such  a  clinic 
as  the  Mayo  clinic  where  nothing  is  taken  for 
granted  and  where  there  is  a  wealth  of  material  as 
well  as  a  wealth  of  enthusiasm  and  facilities  to  carry 
on  extensive  experimental  and  laboratory  work. 

It  is  interesting  to  note  that  the  present  volume  is 
a  compilation  of  the  papers  of  fifty-four  individuals, 
the  work  of  one  year;  surely  an  enormous  con- 
tribution to  medical  literature  and  especially  so 
since  each  paper  is  a  definite  contribution  to  our 
medical  literature.  Those  papers  written  by  William 
J.  Mayo  and  Charles  H.  Mayo  are  of  exceptional 
interest  as  they  incorporate  the  mellow  and  mature 
thought  of  men  ripe  in  experience  who  can  see 
far  into  the  future.  These  men  are  to  medicine 
today  what  the  prophets  of  old  were  to  their 
peoples.  One  can  truthfully  say  there  is  no  single 
volume  of  medical  literature  today  which  affords 
the  reader  more  real  pleasure  and  profit,  and  more 
diversity  of  material  that  pertains  to  surgery  and 
its  intricate  problems  than  this  collection  of  papers. 

J.  .\.  WOLFER,  M.D. 

tpVERY  thinking  medical  man,  in  whatever 
•'--'  branch  of  medicine  or  surgery  he  may  have 
chosen  his  special  training,  must  frequently  be  im- 
pressed with  the  fact  that  his  knowledge  is  markedly 
limited  on  any  subject.  Invariably  the  final  word  is 
"resistance";  beyond  that  we  know  little.  Ehr- 
lich's  side-chain  theory  of  immunity  in  its  widest 
interpretation  is  only  a  makeshift  and  takes  us  only 
a  little  farther  into  a  deep  mystery.  Much  as  we 
may  know  about  immunity  to  infectious  diseases, 
the  stability  of  the  nervous  system,  the  influences  of 
heredity,  yet  there  is  a  distinct  barrier  in  the  way  to 
a  clear  and  working  conception  of  many  of  the  prob- 
lems confronting  us  today.  Infection  has  been  stud- 
ied not  only  in  the  human  and  animal  but  in  the 
laboratory  with  utmost  perseverance  and  skill. 
Tumor  formation  is  still  in  the  category  of  igno- 
rance. The  clinician  and  research  workers  are  ever 
striving  to  open  new  paths  into  the  wilderness  and 
jungles  of  medicine,  that  the  penalties  of  life  may  be 
successfully  coped  with. 

It  is  with  much  interest  and  reverence,  therefore, 
that  the  recent  work  of  Bandler'  has  been  read  and 
reread.  The  possibilities  set  forth  in  this  volume 
are  so  far  reaching  and  extensive  that  any  review  in 
detail  is  impossible.  Endocrinology,  although  a 
comparatively  new  subject,  has  been  talked  and 
written  about  for  years,  without  any  great  advance 
liaving  been  made.  Unfortunately,  this  subject 
in  the  jiast  has  only  too  frequently  been  capitalized 
liy  the  charlatan,  and  it  requires  such  men  as 
Handler  and  others  to  take  it  out  of  the  hands  of  the 
Philistines.  This  master  student  of  life  and  its 
phenomena  has  certainly  given  us  intellectual  food 
as  well  as  a  possible  explanation  for  many  of  the 
intricate  problems  of  disease.  If  such  is  the  case,  wc 
must  rewrite  much  of  our  literature  and  wc  must 

■  TiiK  Endocbines.  By  Samuel  Wyllis  Handler,  A.B.,  M.D.,  F.A.f.S. 
Philadelphia  and  London:   W.  B.  Saunders  Company,  1020. 


change  our  methods  of  diagnosis  and  therapy  to  a 
considerable  extent. 

The  author  places  before  the  reader  his  methods  of 
deductions  based  on  observations  on  the  normal  and 
abnormal,  as  regards  the  ductless  glands.  Many  of 
the  statements  are  decidedly  radical,  and  for  that 
reason  will  probably  evoke  antagonism  in  many  who 
do  not  allow  their  minds  an  open  sway,  unbiased  by 
previous  opinions  and  prejudices.  He  gives  a  careful 
analysis  of  many  of  the  peculiar  mental  disturbances 
and  peculiarities  which  one  encounters  daily  in  the 
practice  of  medicine,  especially  those  of  the  young 
adult  female;  then  he  proceeds  to  associate  these 
with  other  phenomena  which  we  know  are  due  direct- 
ly or  indirectly  to  the  ductless  glands.  The  deduc- 
tions on  heredity  are  most  interesting;  after  assay- 
ing to  explain  many  of  these  phenomena  on  an  en- 
docrine basis,  the  author  analyzes  the  ductless 
gland  problem  in  a  manner  which  is  most  convinc- 
ing. One  need  only  mention  hyperthyroidism  and 
cretinism  in  relation  to  the  thyroid  gland;  acro- 
megaly, giantism,  dwarfism  in  relation  to  the  pitui- 
tary gland;  the  processes  coincident  with  puberty, 
menstruation,  pregnancy  and  labor,  as  concerned 
with  ovary,  thyroid  and  pituitary  gland,  to  arouse 
immediate  and  intense  interest. 

In  conclusion  a  working  basis  is  given,  also  details 
as  to  how  to  obtain  a  correct  endocrine  history  and 
the  therapeutic  indication.  This  is  illustrated  by 
many  case  histories.  As  the  author  correctly  states, 
every  man  has  in  his  own  practice  an  experimental 
laboratory  so  far  as  endocrinology  is  concerned. 

Every  practitioner  of  medicine  should  not  only 
read  this  volume,  but  should  study  it  with  utmost 
care  and  deliberation.  There  is  no  doubt  that  within 
the  next  few  years  much  progress  will  be  made  along 
those  lines  and  the  medical  man  who  is  ignorant 
on  this  subject  will  be  decidedly  handicapped  in  his 
work.  J.  A.  WoLFER,  M.D. 

'"pEXTBOOKS  on  general  surgery  are  numerous, 
*■  some  very  good,  others  of  questionable  value.  It 
is  exceedingly  diflicult  to  estimate  the  true  value  of 
any  such  work  without  asking  oneself  the  question, 
What  is  this  book  intended  for?  The  answer  should 
be :  To  teach  the  principles  of  surgery  to  one  who  has 
learned  the  fundamental  branches  of  medicine. 
It  does  not  supplant  extensive  descriptive  mono- 
graphs. It  is  not  designed  to  make  specialists  or 
surgeons  of  practitioners.  It  is  simply  to  give 
the  foundation  for  the  study  of  surgery  and  must 
be  supplemented  by  clinical  teaching  and  by  work 
in  the  experimental  laboratory,  operating  room  and 
[lathological  laboratory. 

With  this  in  view,  the  recent  new  wx)rk  in  surgery' 
is  of  interest.  It  is  prepared  by  a  group  of  men  of  no 
mean  ability,  all  closely  associated,  thus  giving 
more  or  less  associated  ideas.  The  general  plan  is 
the  same  as  is  found  in  practically  all  works  of  this 

'Scrgery:  a  Textbook  by  Wvrioi'S  .■Vi'tiiors.  Edited  by  Georfie 
E.  Cask,  C.M.G.,  D.S.O..  F.R.C.S.lEni:  ),  .ind  H.irold  W.  WiUon,  M.S, 
M  n.  (Lond.1,  F.R.C.S.  (Eng.).  Philadelphia:  P.  BKikiston's  Son  &  Co.. 
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class.  Nevertheless  one  is  impressed  by  a  certain, 
what  might  be  called,  brief  detail  of  the  subjects. 
No  time  is  lost  by  the  authors  to  come  directly 
to  the  point  under  discussion,  the  language  is  clear, 
and    the   subject   matter   unusually   well    handled. 

The  one  point  which  stands  foremost  to  the  re- 
viewer's mind  is  the  most  scientific  and  clear  dis- 
cussion of  general  surgical  topics,  viz.,  those  topics 
which  describe  a  general  condition,  such  as  in- 
llammation,  bone  repair,  bone  infection,  and  many 
others.  This  to  my  mind  marks  a  work  of  this  type 
either  as  a  success  or  a  failure  for  teaching  and  self- 
instruction.  No  man  can  read  the  masterly  de- 
scription in  the  introduction  to  bone  transplantation 
without  at  once  understanding  the  whole  subject  of 
bone  reaction.  This  is  carried  throughout  the  book 
and  for  this  reason  places  the  work  far  above  the 
average  textbook  on  surgery. 

There  are  few  subjects  that  pertain  to  surgery 
that  are  not  mentioned  if  only  in  brief.  Those  topics 
which  deserve  elaboration  are  discussed  more  fully. 
Needless  to  say  the  thought  is  necessarily  English 
and  much  that  may  be  of  interest  to  us,  if  only  for  the 
reason  that  it  has  been  the  result  of  .American 
study,  is  omitted.  Possibly  this  is  for  the  better  as 
the  surgeon  or  student  should  be  well  grounded  in 
general  principles  and  not  cling  necessarily  to  strictly 
.\merican  methods  and  ideas.  There  are  brief 
chapters  on  the  diseases  of  the  throat,  nose,  ear,  and 
eyes,  also  on  the  female  genitalia.  This  again  may 
be  open  to  question  as  there  is  no  doubt  that  even 
the  medical  student  must  go  farther  than  this 
brief  resume  for  his  necessary  knowledge  on  these 
subjects.  It  seems  to  the  reviewer  that  this  new 
work  deserves  decided  praise. 

Only  as  a  constructive  criticism  it  might  be  added 
that  the  publishers  would  do  well  to  offer  a  better 
binding  as  in  its  present  state  this  book  would  not 
withstand  the  average  textbook  usage. 

J.  \.  WOLFER,  M.D. 


THE  seventh  edition  of  Surgical  Pathology  by 
Bowlby'  and  Andrewes  is  at  hand.  It  is  with 
no  little  satisfaction  that  this  work  has  been  reviewed 
in  its  present  edition.  It  seems  there  is  quite  a 
deficiency  in  American  medical  literature  on  this 
subject.  One  is  inclined  to  believe  that  too  much 
emphasis  is  placed  at  the  present  day  on  surgical 
technique  in  the  perfection  of  a  surgeon.  Technique 
is  necessar\-  and  important  but  withal  is  not,  to  the 
reviewer's  mind,  the  great  and  final  attribute  of  a 
surgeon.  The  many  institutes  of  surgical  technique 
that  have  sprung  up  within  the  past  years,  shduld 
for  this  reason  be  cautioned  and  curtailed.  Tech- 
nique withal  is  comparatively  simple  and  easily  and 
readily  learned  in  contrast  to  the  recognition  of 
pathological  conditions.  The  latter  tries  the  skill 
and  ability  of  the  operating  surgeon.  There  is  no 
doubt  but  that  this  discrepancy  is  directly  respon- 
sible for  much  of  the  inferior  surgery  that  is  practiced 
at  the  present  time. 

The  present  edition  has  had  chapters  added  in 
gas  gangrene,  shock  and  tetanus,  also  many  new 
illustrations.  Those  chapters  devoted  to  bone  and 
joint  pathology  deserve  especial  attention,  this 
subject  being  discussed  in  a  masterly  fashion  in  the 
greatest  detail,  in  so  far  as  it  applies  to  surgical 
relief.  The  re  riewer  is  rather  disappointed  in  the 
brief  description  of  gall-bladder  and  biliary  path- 
ology as  that  subject  at  present  is  certainly  deserving 
of  considerable  attention.  Withal  the  present 
edition  fills  a  distinct  place  in  medical  literature, 
separate  from  ordinary  texts  on  pathology  and  is 
especially  desirable  for  the  student  of  surgery. 
The  final  impression  gained  is  that  pathological 
changes  must  be  seen  and  felt  in  order  to  be  rec- 
ognized. J.  A.  WOLFER,  M.D. 

^  Surgical  Pathology  .\nd  Morbid  .Xnatomy.  By  Sir  Anthony  .\. 
Bowlby,  K.C.B.,  K.C.M.G..  K.C.V.O.,  F.R.C.S.,  and  Sir  Frederick  W. 
Andrewes,  M.D.,  F.R.S.  7th  ed.  Philadelphia:  P.  Blakiston's  Son 
&Co. 
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THE  NEW  DEPARTMENT  OF  LITERARY  RESEAR(^H  OF  THE 
AMERICAN  COLLEGE  OF  SURGEONS 


THE  development  of  a  Department  of  Liter- 
ary Research  as  a  new  branch  of  the  CoUege's 
work  of  advancing  the  study  of  surgical 
problems  is  the  realization  of  an  idea  which  has 
been  latent  in  the  minds  of  some  of  the  Founders 
since  the  beginning  of  the  College.  The  mosi 
important  features  in  the  program  of  the  new 
Department  will  be  the  making  of  extensive  sur- 
veys, analyses,  and  statistical  studies  based  on 
the  work  of  the  Fellows  of  the  College.  Through 
the  Department,  data  on  various  groups  of  cases 
under  the  care  of  the  Fellows  during  the  preceding 
year  will  be  collected,  correlated,  and  analyzed 
from  every  possible  standpoint.  At  certain  stated 
intervals  bulletins  wall  be  prepared,  giving  the 
results  of  these  surveys  arranged  in  the  form  of 
tables,  charts,  and  maps,  and  accompanied  by 
discussions  of  certain  points  which  are  empha- 
sized, a  review  of  the  literature  and  a  complete 
bibliography  on  that  particular  phase  of  the  sub- 
ject. The  results  of  such  surveys  will  he  arranged 
in  graphic  form  and  in  a  manner  which  should 
appeal  to  both  the  profession  and  the  laity 
for  use  at  important  meetings  of  the  College,  state 
and  national. 

Since  the  College  includes  in  its  mcmber.sliip 
nearly  5.000  surgeons  of  the  United  States,  Can- 
ada and  South  America,  such  surveys  and  statis- 
tical researches  should  bring  out  many  imjiortant 
facts  not  only  as  to  symptomatology,  diagnos's, 
treatment,  and  prognos's,  but  especially  as  to 
etiology,  and  the  part  played  by  variations  in 
climate,  by  heredity,  occupation,  fatigue,  diet. 
and  many  other  factors  in  the  causation  of  various 
conditions.  Through  such  a  research  center  the 
College  should  further  "serve  as  an  international 
force  to  keep  before  the  profession  of  this  hem- 
isphere" a  true  conception  of  the  great  accom- 
plishments and  the  shortcomings  of  surgery  to- 
day. Such  a  Department  will  help  the  surgeon  to 
see  the  results  of  American  surgery  in  the  large. 
It  will,  it  is  hoped,  give  an  added  impetus  for 
research  along  the  lines  where  the  analyses  show 
the  possibilities  of  new  theories  which  need  the 
actual  proof  of  laboratory  research  to  remove 
Ihem  from  the  realm  of  empiricism.   To  stand  as 


a  connecting  link  between  the  surgeon  and  the 
research  worker  will  be  the  main  abject  of  the 
Dej)arlment,  thus  furthering  the  spirit  of  the 
new  era  of  combined  research  in  which,  as  Sir 
Berkele\'  Moynihan  so  well  expresses  it,  "clinical 
observation,  inductive  and  deductive  processes  of 
reasoning  and  experimental  inquiry  are  linked 
together. " 

The  need  of  such  an  undertaking  is  obNious. 
With  the  great  advances  which  are  continually 
taking  place  in  medical  science,  and  particularly 
in  those  phases  related  to  surgery,  the  time  of 
the  surgeon  is  largely  consumed  in  learning  and 
making  use  of  the  new,  approved  methods  in 
diagnosis  and  technique  and  in  keeping  in  touch 
with  the  findings  of  the  great  research  labora- 
tories which  may  have  a  bearing  on  his  particu- 
ar  field,  by  attending  medical  meetings  and  by 
reading  the  current  medical  literature.  Only 
occasionally  is  it  permitted  to  the  average  busy 
surgeon  to  assume  the  role  of  the  philosopher  and 
pause  in  the  midst  of  his  work  to  make  extensive 
surveys  and  statistical  studies  on  the  various 
])hases  of  the  special  subject  in  which  he  is  most 
interested.  When  he  does  so,  the  survey  is  almost 
in\'ariably  confined  to  a  re\new  of  the  work  of  his 
own  clinic  or  to  a  compilation  of  the  cases  recorded 
in  surgical  literature  and,  inasmuch  as  a  man 
chooses  for  varying  reasons  the  particular  case 
which  he  publishes,  a  survey  based  on  such  a 
c<)m])iiation  can  never  be  a  true  criterion  of  con- 
dilions  as  tlicy  actually  exist. 

While  various  individual  surveys  have  been 
made  from  time  to  time  by  different  societies, 
no  organization  has  attempted  a  large  series  of 
systematic  surveys,  analyses,  and  statistical 
studies  based  on  the  current  work  of  a  large 
body  of  surgeons.  Yet  in  what  field  is  it  more 
necessary  to  stop  and  survey  things  as  they  are, 
to  analyze  carefully  the  details  of  the  work  just 
passed,  that  one  may  have  a  clearer  vision  for 
the  future?  By  carrying  on  such  surveys  and 
statistical  studies,  the  College  wll  be  able  to  do 
for  tiie  Fellows  collectively  what  each  I'ellow  is 
unable  to  do  for  hinisiMf,  and  each  Fellow  through 
the  College  will  be  contributing  to  the  ]->rogress 
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of  science  in  a  way  thai  he  could  not  possibly  do 
alone. 

It  is  earnestly  hoped  that  each  Fellow  will  feel 
that  he  has  an  active  part  to  take  in  this  new 
work.  In  order  that  the  survej's  may  be  complete 
and  the  bulletins  prepared  for  distribution  to  the 
Fellows  of  the  College,  it  will  be  necessary  that 
each  Fellow  send  in  promptly  the  data  requested. 
It  will  be  a  work  by  the  Fellows  of  the  College 
and  for  the  Fellows  of  the  College,  and  a  means 
by  which  the  Fellows,  individually  and  collec- 
tively, will  be  furthering  the  great  advances 
already  taking  place  in  American  surgery.  Abso- 
lutely no  personal  record  will  be  kept  of  the  sta- 
tistical data,  the  entire  purpose  of  the  under- 
taking being  the  assembling  of  cases  in  the  large 
and  the  analvsis  of  such  cases  m  masse. 


Another  phase  of  the  work  of  the  new  Depart- 
ment will  be  the  assistance  of  authors  in  the  prep- 
aration of  papers,  monographs,  and  books 
on  medical  subjects.  The  Department  will  be  glad 
to  help  Fellows  in  their  medical  Hterary  work 
through  the  preparation  of  bibhographies,  ab- 
stracts, and  translations  on  any  given  subject  re- 
lated to  general  surgery  or  the  surgical  special- 
ties, the  compilation  of  such  material,  or  any 
other  editorial  work  which  may  be  desired.  For 
such  literary  research,  the  Department  will 
have  the  use  of  the  John  Crerar  Library,  one  of 
the  most  complete  medical  libraries  in  the  coun- 
try, until  the  College  Library  shall  become  the 
large  reference  library  which  we  hope  that  it  may 
in  the  future.  A  charge  will  be  made  for  such  as- 
sistance to  cover  the  actual  expense  of  the  work. 


HOSPITAL  STANDARDIZATION 


THE  hospital  survey  of  the  College  for  192 1 
is  nearing  completion.  The  policy  this  year 
has  been  to  pay  particular  attention  to 
hospitals  which  eitl  er  were  not  on  the  approved 
list  last  year  or  which  appeared  on  the  list  with 
an  asterisk.  The  asterisk  on  the  approved  list  for 
1920  indicated  institutions  which,  when  visited, 
did  not  fully  meet  the  standard  but  which 
subsequently  reported  that  the  requirements  of 
the  minimum  standard  were  fulfilled.  The  hos- 
pitals which  were  listed  last  year  as  being  fully 
approved  are  not,  as  a  general  routine,  being 
\isited  this  year.  Many  additional  hospitals 
having  a  capacity  of  between  fifty  to  one  hundred 
beds  have  been  visited,  so  that  by  the  end  of  this 
year  the  majority  of  these  smaller  institutions 
will  have  been  surveyed. 

It  is  gratifjdng  to  note  that  in  most  instances 
the  institutions  which  appeared  on  the  approved 
list  with  an  asterisk  last  year  have  been  found 
acceptable.  Distinct  improvement  has  been 
noted  also  in  many  of  the  institutions  which  did 
not  appear  on  the  approved  list  in  1920. 

The  work  in  the  United  Stales  has  been  dis- 
tributed among  seven  visitors,  as  follows:  Dr. 
M.  R.  Broman  in  Western  Texas,  Arizona, 
CaUfomia,  Oregon,  Washington,  Utah,  Idaho, 
Montana,  and  Colorado;  Dr.  B.  R.  Weston  in 
Kentucky,  West  Virginia,  Virginia,  North  Caro- 
lina, Tennessee,  Missouri,  Iowa,  parts  of 
Minnesota,  and  North  and  South  Dakota;  Dr. 
John  G.  Cheetham  in  southern  Ohio,  Maryland, 
Pennsylvania,  and  Chicago;  Dr.  C.  T.  Stephan  in 
Oklahoma,  Arkansas,  Kansas,  Western  Missouri, 
Nebraska,  Western  Iowa,  Minnesota,  Michigan, 


northern  Ohio,  and  New  York  state;  Dr.  B.  W. 
Lowry  in  Texas,  Louisiana,  Alabama,  Mississippi, 
Florida,  Georgia,  South  Carolina,  Delaware,  New 
York  City  and  Brooklyn,  Connecticut,  Rhode 
Island,  Massachusetts,  Maine,  New  Hampshire, 
and  Vermont;  Dr.  L.  D.  Moorhead  in  Indiana 
and  Illinois;  Dr.  J.  L.  Smith  in  Wisconsin. 

PROGRESS  IN  CANADA 

Dr.  T.  R.  Ponton,  assistant  superintendent  of 
the  Vancouver  General  Hospital,  Vancouver, 
British  Columbia,  is  making  a  survey  of  the 
Canadian  hospitals  for  the  American  College  of 
Surgeons.  All  general  hospitals  having  a  capacitv 
of  fifty  or  more  beds  are  being  visited.  Dr. 
Ponton  began  his  tour  on  May  22  and  has  already 
visited  most  of  the  Canadian  hospitals.  There 
are  154  general  hospitals  in  Canada  each  having 
a  capacity  of  over  fifty  beds;  of  these  89  have 
over  one  hundred  beds  and  65  have  less  than  one 
hundred  beds. 

In  1920  there  were  22  Canadian  hospitals  on 
the  approved  list  of  the  College.  From  the  pre- 
liminary reports  already  received,  the  report  for 
1921  in  all  probability  will  show  a  substantial 
increase. 

The  various  provincial  organizations  have  been 
active  in  improving  hospital  conditions.  Indeed, 
as  a  result  of  their  co-operation  the  program  of 
hospital  standardization  has  been  markedly 
enhanced. 

The  Ontario  Medical  .Association  recently  held 
its  forty-first  annual  meeting  in  Niagara  Falls. 
Dr.  J.  Heurner  MulHn,  in  his  presidential  address, 
emphasized  the  need  for  an  elaboration  of  the 
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hospitalization  program,  particularly  with  re- 
ference to  the  hospitals  in  the  smaller  commu- 
nities.   Dr.  Mullin  stated  in  part: 

"Our  hospital  beds  must  be  increased  in  num- 
ber. Patients  no  longer  find  it  convenient  or 
possible  to  remain  in  their  homes.  The  question 
of  shortage  of  nursing  aid,  both  fully  trained  or 
otherwise,  or  even  domestic  help,  drive  many  to 
hospita'swho  would  have  preferred  to  have  stayed 
at  home.  Many  problems  in  careful  diagnosis 
and  treatment,  whether  medical  or  surgical,  can 
be  properly  taken  care  of  only  in  a  well  organized 
hospital. 

''We  must  make  pro\asion  to  elaborate  an 
e.xtensive  hospitaUzation  program,  which  will 
take  into  consideration  the  actual  needs  in  all  of 
our  small  communities.  It  should  be  unnecessary 
for  many  of  the  patients  and  their  friends  to  travel 
miles  from  home  to  some  famous  clinic,  often  at 
great  expense  and  personal  risk  or  injury.  Each 
of  these  community  hospitals  should  be  thorough- 
ly standardized  according  to  a  minimum  plan. 

"Those  interested  directly  in  the  administra- 
tion of  such  hospitals  should  not  be  satisfied  until 
all  members  of  the  community  where  they  are 
located  will  have  the  privilege  of,  and  reason  for. 
a  complete  confidence  in  the  work  conducted 
therein. 

"A  plan  for  hospital  standardization  has  been 
developed  which  depends  on  the  following  feat- 
ures: (a)  careful  preparation  and  care  of  all 
scientific  records;  (b)  complete  laboratory  service 
to  assist  in  this;  (c)  careful  study  of  such  records 
by  the  group  of  medical  men  attending  each 
institution. 

"The  study  of  these  records,  in  an  impersonal 
manner,  will  supply  an  abundance  of  clinical 
material  not  otherwise  available.  This  plan  of 
hospital  standardization  is  no  fairy  story  or 
fantastic  dream,  l)ut  is  in  actual  operation  in 
scores  of  institutions  on  this  continent  today. 
This  does  not  seem  much  to  ask  when  the  in- 
terests of  the  public  are  vitally  concerned. 

"This  community  hospital  becomes  the  health 
center  of  the  district,  the  place  of  meeting  for  the 
local  practitioners,  a  democratic  and  unselfish 
group  clinic  wherein  we  can  continuously  provide 
a  system  for  the  development  of  the  general 
man  a'ong  scientific  fines.  " 

Further,  a  clear  cut  attitude  toward  the  prac- 
tice of  fee-division  was  expressed  by  Dr.  Mullin: 

"The  buying  and  selling  of  patients,  other \vise 
called  fee-splitting,  is  another  exam])le  of  commer- 
cial enterprise  and  should  be  jjrevenled  i)y  some 
amendment  to  the  Criminal  Code.  The  taking 
of  any  part  of  fees  by  any  system  of  secret  graft. 


witliout  actual  service  rendwed,  and  without  the 
knowledge  of  the  patient,  should  more  properlv 
lie  called  'theft.' 

"If  the  specialist  is  not  too  busied  with  an 
egotistical  appreciation  of  his  own  importance,  he 
should  recognize  the  part  which  the  well  trained 
general  man  takes  in  the  community — services 
more  valuable  on  critical  occasions  than  anv 
money  can  repay.  The  honest  cansultant  should 
use  every  possible  opportunity  for  assisting  the 
pubUc  properly  to  understand  the  value  of  such 
services,  and  to  pay  a  reasonable  honorarium 
for  the  same.  The  real  consultant  should 
recognize  his  continuous  duty  in  this  education 
propaganda.  In  the  future  many  of  our  now  so- 
called  special  procedures  will  become  routine 
with  all  general  practitioners. " 

The  hospital  stantlardization  committee  of  the 
Ontario  Medical  Association,  with  Dr.  E.  R. 
Secord  as  chairman,  presented  a  report  recom- 
mending certain  hospital  essentials  dealing  with 
staff  organization,  official  action  prohibiting  the 
practice  of  fee-division,  rules  and  regulations, 
monthly  analytical  staff  meetings,  case  records, 
and  laboratory  facilities.  Hence,  the  recommen- 
dations of  the  Ontario  Medical  Association  are 
in  close  harmony  with  the  minimum  standard  of 
the  College,  which  is  as  follows: 

1.  That  physicians  and  surgeons  privileged  to 
practice  in  the  hospital  be  organized  as  a  definite 
group  or  staff.  Such  organization  has  nothing  to 
do  with  the  question  as  to  whether  the  hospital 
is  "open"  or  ''closed,"  nor  need  it  affect  the 
various  existing  types  of  staff  organization.  The 
word  stciff  is  here  defined  as  the  group  of  doctors 
who  practice  in  the  hospital  inclusive  of  all  groups 
such  as  the  "regular  staff,"  the  "visiting  staff," 
and  the  "associate  staff." 

2.  That  membership  upon  the  staff  be  restrict- 
ed to  physicians  and  surgeons  who  are  (a)  com- 
petent in  their  respective  fields  and  (b)  worthy  in 
in  character  and  in  matters  of  professional  ethics; 
that  in  this  latter  connection  the  practice  of  the 
division  of  fees,  under  any  guise  whatever,  be 
prohibilerl. 

3.  That  the  staff  initiate  and,  with  the  approval 
of  the  governing  board  of  the  hospital,  adopt 
rules,  regulations,  and  policies  governing  the 
professional  work  of  the  hospital;  that  these 
rules,  regulations,  policies  specifically  provide: 

a.  That  staff  meetings  be  held  at  least  once 
each  month.  ( In  large  hospitals  the  departments 
may  choose  to  meet  separately.) 

b.  That  the  staff  review  and  analyze  at  regular 
intervals  the  clinical  experience  of  the  staff  in  the 
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various  departments  of  the  hospital,  such  as 
medicine,  surgery,  and  obstetrics;  the  clinical 
records  of  patients,  free  and  pay,  to  be  the  basis 
for  such  review  and  analyses. 

4.  That  accurate  and  complete  case  records  be 
written  for  all  patients  and  filed  in  an  accessible 
manner  in  the  hospital,  a  complete  case  record 
being  one,  except  in  an  emergency,  which  includes 
the  personal  history;  the  physical  examination, 
with  clinical,  pathological,  and  X-ray  findings 
when  indicated;  the  working  diagnosis;  the 
treatment,  medical  and  surgical;  the  medical 
progress;  the  condition  on  discharge  with  final 
diagnosis;  and,  in  case  of  death,  the  autopsy 
findings  when  available. 

5.  That  clinical  laboratory  facihties  be  avail- 


able for  the  study,  diagnoses,  and  treatment  of 
patients,  these  facihties  to  include  at  least  chemi- 
cal, bacteriological,  serological,  histological,  radio- 
graphic, and  fluoroscopic  service  in  charge  of 
trained  technicians. 

In  closing,  Dr.  Secord  said" 

"It  would  seem  evident  that  these  require- 
ments are  all  in  the  best  interests  of  the  patient, 
which  should  be  the  first  consideration  in  every 
hospital.  It  would  seem  that  they  are  indeed 
the  minimum  requirements  by  which  hospitals 
can  best  serve  the  sick  of  a  community." 

The  committee  further  recommended  that  ques- 
tionnaires be  sent  to  all  hospitals  in  the  pro\nnces, 
requesting  information  as  to  the  process  of  staff 
selection  and  concerning  the  status  of  the  hos- 
pitals with  reference  to  the  minimum  standard. 
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PHILADELPHIA  AS  A  CLINICAL  CENTER 

liY  CiEORGE  P.  MULLER,  M.D.,  Philadeli-iiia 


IT  is  nol  in  a  spirit  of  boasting  but  with  honest 
pride  that  Philadelphia  looks  upon  itself  as 
the  center  of  cHnical  medicine  in  America. 
In  this  country,  where  everything  is  looked  upon 
as  being  new,  and  institutions  regarded  as  infan- 
tile in  comparison  with  European  institutions, 
we  can  with  measurable  pride  look  toward  Phila- 
delphia as  the  origin  of  medical  education  in 
America. 

The  first  school  of  medicine  to  be  founded  in 
this  country  was  in  Philadelphia  in  1765,  when 
the  present  Medical  School  of  the  University  of 
Pennsylvania  was  founded  as  a  part  of  the  "  Col- 
lege Academy  and  Charitable  School."  Some 
years  before  this,  in  May,  1751,  by  act  of  the 
Provincial  Assembly  a  law  was  passed  "to  en- 
courage the  establishment  of  a  hospital  for  the 
relief  of  the  sick  poor  of  this  province  and  for 
the  reception  and  cure  of  lunaticks,"  and  was 
approved  by  the  Governor  on  the  nth  of  May, 
1 75 1.  By  this  act  a  corporation  was  created  by 
the  name  of  ''the  Contributors  of  the  Pennsyl- 
vania Hospital."  This  hospital  is  located  on 
Spruce  .Street  between  Eighth  and  Ninth  and 
some  of  the  original  buildings  facing  Pine  Street 
are  still  intact. 

In  1S74  the  University  Hospital  was  founded 
to  alliliate  with  the  Medical  School  of  the  Uni- 
versity of  Pennsylvania,  which  was  moved  to  its 
present  site,  and  the  original  building  still  stands 
with  its  numerous  additions. 


The  Philadelphia  General  Hospital  was  found- 
ed in  1732  as  the  Philadelphia  Almshouse.  Short- 
ly thereafter  a  medical  infirmary  was  added.  This 
makes  it  probably  the  oldest  hospital  in  the  United 
States,  being  antedated  only  by  the  Hotel  Dieu  of 
Montreal  and  some  Mexican  hospitals.  It  was 
moved  to  its  present  site  at  Thirty-fourth  and 
Pine  Streets  in  1S32.  In  the  early  colonial  days 
Benjamin  Rush,  William  Shippen,  John  ]Morgan, 
and  Thomas  Bond  were  among  its  visiting  physi- 
cians and  since  that  time  practically  ever\-  name 
known  to  Philadelphia  medicine  was  in  some  way 
or  other  connected  with  Blockley.  It  is  esti- 
mated that  approximately  56,000  medical  stu- 
dents have  received  medical  instruction  at  this 
hospital.  The  site  at  Tenth  and  Spruce  streets, 
before  its  removal  to  the  present  site,  was  the 
supposed  location  of  the  final  scene  in  Longfel- 
low's Evangeline.  In  more  recent  years  such 
names  as  Osier,  Mitchell,  Gross,  Tyson,  and 
Pepper  have  been  connected  v\ith  ''Old  Blockley" 
as  it  is  atTcctionately  called. 

With  a  population  of  nearly  two  million,  Phila- 
deli)hia  supports  live  medical  schools:  the  Medi- 
cal School  of  the  University  of  Pennsylvania, 
Jefferson  Medical  College,  the  Woman's  Medical 
College,  Hahnemann  Medical  College,  and  the 
Medical  School  at  Temple  L'niversity.  Until 
1016  the  Medico-Chirurgical  College  of  Phila- 
delphia existed  as  a  separate  institution,  but  in 
that  year  this  school  merged  with  the  Univcr- 
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sity  of  Pennsylvania  for  the  establishment  of  the 
Medico-Chirurgical  College  and  Hospital,  Gradu- 
ate School  of  Medicine  of  the  University  of 
Pennsylvania.  In  191 8  the  Philadelphia  Poly- 
clinic and  College  for  Graduates  in  Medicine 
also  merged  with  the  University  and  has  since 
been  known  as  the  Polyclinic  section  of  the  Grad- 
uate School.  This  expansion  in  graduate  medical 
instruction  marked  a  new  era  for  Philadelphia  as 
a  clinical  center;  for,  while  heretofore,  graduate 
instruction  had  been  given  in  Philadelphia  it  was 
not  given  in  a  systematic  manner  covering  all  the 
specialties  in  medicine  and  surgery.  Thus,  each 
year  Philadelphia  is  able  to  send  forth  practi- 
tioners to  wider  duties,  enriched  by  the  expe- 
rience of  men  with  large  cUnical  experiences  cov- 
ering many  years  of  practice. 

And  so  the  work  which  had  its  foundation  in 
the  early  part  of  the  eighteenth  century  has 
grown  and  multiplied  through  the  wisdom,  fore- 


thought, courage,  and  energy  of  the  early  pio- 
neers such  as  Benjamin  Rush,  John  Physik,  the 
elder  Gross,  Keen,  Ashhurst,  and  Agnew. 

It  is  hardly  necessary  to  mention  the  great 
historical  interest  possessed  by  Philadelphia. 
The  first  Continental  Congress  met  here  in  1774 
in  Carpenter's  Hall,  and  in  Independence  Hall  at 
Seventh  and  Chestnut  streets  the  Declaration  of 
Independence  was  debated  and  signed  and  the 
United  States  Constitution  adopted.  The  famous 
Liberty  Bell  is  preserved  here.  These  institutions 
are  open  for  inspection,  as  are  many  other  places 
of  historical  interest  including  the  Betsy  Ross 
House,  Christ  Church,  Congress  Hall,  etc. 

The  suburban  section  around  Philadelphia  is 
beautifully  developed  and  offers  many  miles  of 
finely  paved  avenues  for  automobile  touring.  The 
famous  watering  place,  Atlantic  City,  is  con- 
nected by  an  almost  straight  concrete  and  asphalt 
road  extending  across  the  State  of  New  Jersey. 


PLANS   FOR   THE   PHILADELPHIA   MEETING 


A  preliminary  outhne  of  the  program  for  the 
evening  sessions  for  the  Philadelphia  meeting, 
as  arranged  by  the  Executive  Committee  of  the 
Chnical  Congress,  will  be  found  in  the  following 
pages.  The  Ccngress  formally  opens  with  the 
presidential  meeting  on  Monday  evening  in  the 
Ballrocm  of  the  Bellevue-Stratford.  On  this 
occasion  the  distinguished  foreign  guests  will  be 
presented,  and  the  President-elect,  Dr.  John  B. 
Deaver,  of  Philadelphia,  will  deliver  his  inaugural 
address.  Dr.  William  J.  Mayo  of  Rochester  will 
deliver  the  John  B.  Murphy  Oration  in  Surgery. 
On  Tuesday,  Wednesday,  and  Thursday  evenings 
papers  dealing  with  surgical  subjects  of  present- 
day  importance  will  be  read  by  a  number  of  dis- 
tinguished European  and  American  surgeons. 

Monday  will  be  devoted  to  a  series  of  con- 
ferences on  matters  relating  to  the  hospital 
standardization  program  of  the  American  College 
of  Surgeons.  These  conferences  will  be  held  in 
the  Ballrocm  of  the  Bellevue-Stratford  beginning 
at  9  a.m.  and  2  p.m.  A  complete  program  for 
these  conferences  will  be  published  in  the  next 
issue  of  this  journal. 

The  general  plan  of  previous  sessions  will  be 
followed  —  operative  clinics  and  demonstrations 
in  the  hospitals  and  medical  schools  will  occupy 
the  morning  and  afternoon  hours  of  the  four  days, 
Tuesday  to  Friday  inclusive,  with  scientific 
meetings  each  evening  in  the  ballroom  at  the 
Bellevue-Stratford. 

A  preHminary  schedule  of  the  clinics  and 
demonstrations  to  be  given  by  the  clinicians  of 


Philadelphia  is  presented  in  the  following  pages. 
This  published  schedule  is  a  tentative  one  and 
will  be  amplified  and  corrected  during  the  follow- 
ing weeks  as  the  work  of  the  Committee  on 
Arrangements  progresses,  so  that  the  final  pro- 
gram will  fully  represent  the  clinical  activities  of 
that  great  medical  center,  providing  a  complete 
showing  of  its  facilities  in  every  department  of 
surgery,  including  gynecology,  obstetrics,  ortho- 
pedics, urology,  surgery  of  the  eye,  ear, 
nose,  throat,  and  mouth,  experimental  surgery, 
surgical  pathology,  roentgenology,  etc.  The  real 
program  of  the  Congress,  however,  is  that  to  be 
bulletined  each  afternoon  at  headquarters,  which 
will  present  an  accurate  and  detailed  list  of  the 
operative  clinics  and  demonstrations  to  be  given 
in  the  several  hospitals  and  medical  schools  on 
the  succeeding  day. 

For  the  benefit  of  those  especially  interested  in 
surgery  of  the  eye,  ear,  nose,  and  throat,  the 
Committee  is  arranging  a  series  of  special  chnical 
demonstrations  to  be  given  each  morning  at 
9  o'clock  in  one  of  the  large  rooms  at  the  Bellevue- 
Stratford.  Complete  details  with  regard  to  this 
special  feature  will  be  published  in  the  next  issue 
of  this  journal. 

CC)LLE(;E    CONVOC.VIION 

On  Friday  evening  fellowship  in  the  American 
College  of  Surgeons  will  be  conferred  upon  a  large 
group  of  American  and  Canadian  surgeons  at  the 
ninth  annual  convocation  of  the  College  to  be 
held  h\  the  ballroom.    At  the  same  time  honorarv 


326 


SURGERY,   GYNECOLOGY  AND   OBSTETRICS 


fellowships  will  be  conferred  upon  the  distinguish- 
ed foreign  guests. 

An  interesting  and  decidedly  unique  feature  of 
the  convocation  will  be  the  conferring  of  honorary 
fellowships  in  the  Royal  College  of  Surgeons  of 
Ireland  upon  a  group  of  distinguished  American 
surgeons.  Sir  William  I.  de  Courcy  Wheeler, 
Vice-President,  Sir  Robert  Hy  Woods,  past 
President,  and  Sir  William  Taylor,  K.B.E.,  C.B., 
■  past  President,  representing  the  Irish  College, 
will  confer  fellowships  upon  the  following: 
George  E.  Brewer,  George  W.  Crile,  John  M.  T. 
Finney,  Richard  H.  Harte,  William  W.  Keen, 
Charles  H.  Mayo,  William  J.  Mayo,  Albert  J. 
Ochsner. 

REDUCED   RAILWAY  FARES 

The  railways  of  the  United  States  and  Canada 
have,  with  but  few  exceptions,  authorized  the 
sale  of  round-trip  tickets  to  Philadelphia  on 
account  of  the  Clinical  Congress  at  one  and  one- 
half  the  ordinary  one-way  fare,  provided  that  the 
journey  be  made  by  the  same  route  both  going  to 
and  returning  from  Philadelphia.  Such  special 
round  trip  tickets  will  be  sold  to  members  only 
upon  presentation  of  identification  certificates 
issued  from  the  office  of  the  Secretary-General. 
Identification  certificates  will  be  issued  upon 
application  to  all  who  register.  One  certificate 
is  good  for  the  member  and  dependent  members 
of  his  family.  Under  this  special  arrange- 
ment round-trip  tickets  will  be  sold  from  Octo- 
ber 20  to  26  except  in  the  far  western  states 
where  the  earliest  selling  date  is  October  ig. 
The  return  limit  is  November  3,  except  in 
western  states  where  the  limit  is  November  4. 
Further  detailed  information  with  regard  to  fares 
and  traffic  arrangements  will  be]iublished  in  the 
next  issue  of  this  journal. 

HEADQUARTERS     ■ 

General  headquarters  for  the  Congress  will 
l)e  at  the  Bellevue-Stratford  Hotel  where  the 
entire  first  floor  has  been  reserved  for  the  use 
of  the  Congress.  The  large  ballroom  will  be 
utilized  for  the  evening  sessions,  certain  clinical 
demonstrations,  business  meetings,  etc.,  while  the 
Clover,  Red,  Green,  and  other  large  rooms  and 
foyers  on  the  same  floor  will  provide  ample  space 
tor  registration  and  ticket  bureaus,  bulletin 
rooms,  etc.  Headquarters  will  be  open  for  reg- 
istration at  noon,  Monday,  October  24th.  The 
clinical  program  for  Tuesday  will  be  bulletined 
at  headquarters  that  afternoon,  and  tickets  for 
Tuesday's  clinics  will  be  issued  as  visiting 
surgeons  register.  , 


PHIL.\DELPHIA  HOTELS 

In  addition  to  the  Bellevue-Stratford,  head- 
quarters hotel,  Philadelphia  has  a  mmiber  of 
first-class  hotels.  In  the  immediate  \icinity  of 
the  Bellevue-Stratford  are  the  .\delphia,  Ritz- 
Carlton,  Walton,  and  St.  James.  .\  complete  hst 
of  the  hotels  recommended  by  the  local  Com- 
mittee on  Arrangements  is  as  follow-s: 

.\delphia.  13th  and  Chestnut. 

-Vldine.  igth  and  Chestnut. 

Belgravia,  1811  Chestnut. 

BeUevue-Stratford.  Broad  and  Walnut. 

Blenheim,  17th  and  Chestnut. 

Colonial,  nth  and  Spruce. 

Colonnade,  r^th  and  Chestnut. 

Continental.  Qth  and  Chestnut. 

Dooners',  23  S.  loth. 

Green's,  8th  and  Chestnut. 
'  Hanover,  12th  and  .\rch. 

Longacre,  1431  Walnut. 

Lorraine,  Broad  and  Fairmounl. 

Rittenhouse,  22nd  and  Chestnut. 

Ritz-Carlton,  Broad  and  Walnut. 

Royal  -\partments.  Broad  and  Girard. 

.St.  James,  13th  and  Walnut. 

Stenton,  Broad  and  Spruce. 

\"endig,  13th  and  Filbert. 

Walton,  Broad  and  Locust. 

Windsor,  121 7  Filbert. 

LI.MITED  .\TTENDANCE  —  .ADVANCE  REGISTR.-VTION 

Because  of  the  popularity  of  these  annual  clin- 
ical meetings  it  has  been  found  necessary  in 
recent  years  to  adopt  the  plan  of  limiting  the 
attendance,  requiring  registration  in  advance  on 
the  part  of  those  who  wish  to  attend.  A  survey 
of  the  amphitheaters,  lecture  rooms,  and  lab- 
oratories in  the  several  hospitals  and  medical 
schools,  as  to  their  capacity  for  accommodating 
visitors,  has  been  made  and  the  limit  of  atten- 
dance based  thereon. 

This  plan  insures  accommodations  at  the  clinics 
for  all  who  register  in  advance,  and  the  necessity 
for  adopting  such  a  plan  will  be  apparent  to  all. 
Based  upon  our  experience  at  previous  meetings, 
it  is  probable  that  the  limit  of  attendance  will  be 
reached  weeks  in  advance  of  the  meeting.  When 
the  limit  of  attendance  has  been  reached  through 
advance  registration,  no  further  applications  can 
be  accepted. 

'  CLINIC   TICKETS 

.Attendance  at  all  clinics  and  demonstrations 
is  controlled  by  means  of  special  clinic  tickets,  the 
number  of  tickets  issued  for  any  clinic  or  demon- 
stration being  limited  to  the  capacity  of  the  room 
in  which  the  clinic  or  demonstration  is  to  be  given. 

Clinic  tickets  will  be  issued  at  headquarters 
each  morning  at  8  o'clock  for  the  clinics  and 
demonstrations  to  be  given  that  day,  except 
that    for  Tuesda\'s  clinics   the   tickets  will  be 
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issued  on  Monday  as  the  visiting  surgeons  regis- 
ter. Each  afternoon  a  complete  schedule  of  the 
following  day's  clinics  will  be  posted  on  bulletin 
boards  at  headquarters.  After  the  program  has 
been  posted,  reservations  for  tickets  for  th« 
clinics  may  be  filed,  the  tickets  to  be  issued  the 
following  morning.  Printed  programs  will  be 
issued  each  morning. 

REGISTR.A.TION   FEE 

A  registration  fee  of  $5 .  00  is  required  of  each 
surgeon  attending  the  annual  clinical  meeting, 


the  receipts  from  registration  fees  providing  the 
funds  with  which  to  meet  the  expenses  of  con- 
ducting the  meeting,  so  that  no  financial  burden 
is  imposed  upon  the  members  of  the  profession  in 
the  city  entertaining  the  Congress. 

A  formal  receipt  for  the  registration  fee  is  is- 
sued to  each  surgeon  registering  in  advance, 
which  receipt  is  to  be  e.xchanged  for  a  general 
admission  card  at  headquarters  upon  his  arrival 
in  Philadelphia.  This  card,  which  is  non-trans- 
ferable, must  be  presented  to  secure  clinic  tickets 
and  admission  to  the  evening  meetings. 


Preliminary  program  oj  c-iicning  sessions  ani  schedule  of  clinics  and  demonstrations 
'd'ill  be  found  on  the  following  pages. 
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PROGRAM    FOR   EVENING    MEETINGS 

In  the  Ballroom  of  the  Bellevue-Stratford  Hotel,  at  S  p.m. 

Presidential  Meeting,  Monday,  October  34 

Address  of  WdconiL';   George  P.  Muller,  M.D.,  Philadelphia,  Chairman,  Committee  on  Arrangements. 

Address  of  the  retiring  President:   George  E.  Armstrong,  M.D.,  Montreal. 

Introduction  of  foreign  guests:  Sir  Harold  J.  Stiles,  K.B.E.,  Edinburgh;  Sir  William  Taylor,  K.B.E., 
C.B.,  Dublin;  Sir  William  I.  de  Courcy  Wheeler,  F.R.C.S.I.,  Dublin;  Sir  Robert  Hy  Woods, 
F.R.C.S.I.,  Dublin;  Professor  H.  C.  Jacobaeus,  Stockholm;  J.  Schoemaker,  M.D.,  The  Hague; 
Professor  F.  de  Quervain,  Berne. 

Inaugural  Address:   John  B.  Deaver,  M.D.,  Philadelphia. 

Sir  William  I.  de  Courcy  Wheeler,  F.R.C.S.I.,  Dublin:   Random  Thoughts  on  Surgical  Topics. 

The  John  B.  Murphy  Oration  on  Surgery:  William  J.  Mayo,  M.D.,  Rochester,  Minnesota. 

Tuesday,  October  25 
Symposium:   Sarcoma  of  the  Long  Bones. 

Joseph  C.  Bloodgood,  M.D.,  Baltimore:   Diagnosis  and  Pathology  (illustrated). 
William  B.  Coley,  M.D.,  New  York:    Conservative  Treatment. 
Ernest  A.  Codman,  M.D.,  Boston:    Pathologic  Fractures. 

Henry  W.  Meyerding,  M.D.,  Rochester,  Minn.:   A  Study  of  Microscopically  Proven  Cases  and 
End  Results. 
Discussion:    A.  P.  C.  Ashhurst,  M.D.,  Philadelphia;  Frederic  A.  Besley,  M.D.,  Chicago. 
Sir  Harold  J.  Stiles,  K.B.E.,  Edinburgh:  Neuritis  Due  to  Pressure  of  First  Rib  upon  Brachial  Portion 

of  First  Thoracic  Nerve. 
Professor  H.  C.  Jacobaeus,  Stockholm:    Thorascopv  and  Its  Practical  Importance  for  Surgerv  of  the 
Chest. 

Wednesday,  October  26 
Symposium:    Reconstruction  Surgery. 

Allen  B.  Kanavel,  M.D.,  Chicago:   Reconstruction  Surgery  of  the  Hand 
Vilray  P.  Blair,  M.D.,  St.  Louis:   Reconstruction  Surgery  of  the  Face. 
Nathaniel  Allison,  M.D.,  St.  Louis:    Surgery  of  Impaired  Joint  Function. 

Discussion:     Robert  H.  Ivy,  M.D.,  Philadelphia;  A.  Bruce  Gill,  M.D.,  Philadelphia. 
J.  Schoemaker,  M.D.,  The  Hague,  Holland:   Some  Technical  Points  in  Abdominal  Surgery. 
Symposium:    Gynecology  and  Obstetrics. 

Thomas  S.  Cullen,  M.B.,  Baltimore:   Abdominal  Surgery. 

John  Osborn  Polak,  M.D.,  Brooklyn:   The  Present  Status  of  Operative  Obstetrics,  Referring  to  the 
Abuse  of  Cassarean  Section. 

Discussion:  Brooke  M.  Anspach,  M.D.,  Philadelphia;  Edward  P.Davis,  M.D.,  Philadelphia; 
Barton  Cooke  Hirst,  M.D.,  Philadelphia. 

Thursday,  October  27 
SYMPOSiuii:    Gail-Bladder  Surgery. 

Harry  M.  Richter,  M.D.,  Chicago:    Gall-Bladder  Surger>-,  with  Special  Reference  to  Closure  of  the 

Abdomen  without  Drainage. 
George  V\'.  Crile,  M.D.,  Cleveland:    The  Technique  of  Gail-Bladder  Surgery  in  the  Presence  of 
Jaundice. 

Discussion:   Aciulle  M.  Willis,  M.D.,  Richmond;  George  P.  Muller,  M.D.,  Philadelphia; 
JoiL\  T.  Bottomley,  M.D.,  Boston;  E.  \\'.  Archibald,  M.D.,  Montreal. 
Professor  F.  de  Quervalv,  Berne,  Switzerland:    Relation  Between  the  Histological  Aspect  and  the 

Clinical  and  Epidemiological  Peculiarities  of  Goiter. 
Symposium:   Nerve  Suture. 

Dean  Lewis,  M.D.,  Chicago:    End  Results. 

Discussion:    Charles  H.  Frazier,  M.D.,  Philadelphia;  G.  Carl  Huber,  M.D.,  .\nn  .\rbor. 
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Convocation  of  the  American  College  of  Surgeons,  Friday,  October  28 

Invocation:   D.  Cardinal  Dougherty,  Archbishop  of  Philadelphia. 

Conferring  of  Honorary  Fellowships. 

Presentation  of  Candidates  for  Fellowship. 

Presidential  Address:   John  B.  Denver,  M.D.,  Philadelphia. 

Fellowship  .\ddress:    Sir  Harold  J.  Stiles,  K.B.E.,  Edinburgh. 

The  following  distinguished  South  American  surgeons  are  also  e.xpected  to  attend  the  Clinical  Congress: 
Dr.  Marcelino  Herrera  Vegas,  Buenos  Aires,  Argentina;  Dr.  Claudio  Saxjines,  LaPaz,  Bolivia; 
Dr.  J.  Alves  de  Lima,  Sao  Paido,  and  Dr.  Jose  Mendonca,  Rio  de  Janeiro,  Brazil;  SurgEon-General 
Alberto  Adriasola,  Valparaiso:  Dr.  Gregorio  Amunategui  and  Dr.  Lucas  Sierra,  Santiago, 
Chile;  Dr.  Miguel  H.  .^lcivar,  Guayaquil,  Ecuador;  Dr.  Guillermo  Gastaneta  and  Dr.  Fran- 
cisco Grana,  Lima,  Peru;  Dr.  Enrique  Pouey,  Montevideo,  Uruguay. 


PRELIMINARY    CLINICAL    PROGRAM 


PHIL.^DELPHIA  GENERAL  HOSPITAL 

Tuesday,  October  25 
H.  W.  Lou.x — g.    General  surgerj'. 
J.  T.  RuGH — II.   Orthopedics. 
M.  M.  Franklin — 3:30.   Orthopedics. 

Wednesday,  October  26 
T.  T.  Thomas — g.    General  surger\'. 
E.  R.  KiRBY — 12.    Genito-urinary  surgery. 

E.  B.  Krumbhaar — 2.    E.xhibition  of  radium  plant. 

F.  O.  LE^V1S — 3:30.   Larj-ngology. 

Thursday,  October  27 
John  Fisher — 9.   Gynecolog>'. 
J.  C.  Hirst — 10:30.    Gynecology. 

Friday,  October  2S 
H.  R.  Owen — 9.   General  surgerj-. 
R.  H.  Ivy — 11:30.   Oral  surgerj-. 

POLYCLINIC  HOSPITAL 
Tuesday,  October  2$ 
DeF.  p.  Willard — 9.   Orthopedics. 
T.  B.  Holloway — 2.   Ophthalmology. 
R.  Butler — 2.   Nose  and  throat  clinic. 

Wednesday,  October  26 
J.  K.  Young — 9.   Orthopedics. 
L.  C.  Peter — 2.    Ophthalmology. 
C.  B.  Gleason — 2.   Otology. 

Thursday,  October  3j 
W.  C.  Elmer — g.    Orthopedics. 
C.  F.  M.^RTrv — II.    Proctologj'. 

Friday,  October  2S 
J.  B.  Roberts — 9.    Plastic  surgery. 
B.  A.  Thomas — 2.    Urology. 

G.  B.  Wood — 2.   Tonsil  clinic. 


PRESBYTERIAN  HOSPITAL 

Tuesday.  October  2$ 
J.  H.  JopsoN  and  D.  B.  PpEirrER — g.    General  surgery. 

A.  B.  Gill — 12.   Orthopedics. 
J.  H.  Girvin — 2.    Gynecolog}-. 

R/U,PH  Pemberton — 2.  Present  status  of  pathology  and 
treatment  of  arthritis,  with  exhibition  of  patients. 

Ralph  Pemberton.  B.  A.  Thomas,  N.  P.  Stauffer, 
J.  E.  .\iGurER  and  assistants — 2:45.  Brief  analysis  of 
incidence  of  various  types  of  focal  infection  in  one 
hundred  consecutive  admissions  to  the  medical 
service. 

-V.  B.  Gill — 3.  Treatment  of  tuberculous  arthritis 
(exhibition  of  patients). 

J.  H.  JopsoN — 3 :3o.   Discussion  of  fractures  into  joints. 

H.  P.  Brown — 4.    Results  of  Willems'  treatment. 

Wednesday,  Octolter  26 
G.  E.  Shoemaker — 9.    Gynecology. 

B.  A.  Thomas — 2.   Urology. 

Thursday,  October  27 
John  Speese,  J.  S.  Rodman  and  H.  P.  Brown — g.  General 
surgery. 

Friday,  October  2S 
J.  H.  JoPSON  and  D.  B.  Pfelffer — g.    General  surgery. 
N.  P.  Stauffer — 2.   Nose  and  throat. 


CHILDREN'S  HOSPITAL  (MARY  J.  DREXELHOME) 

Wednesday,  October  26 
Ralph  Butler — 8.   Mastoid  operations. 
N.  L.  Kxipe — 2.   Ophthalmology. 

Friday,  October  2g 
H.  C.  De.wer  .\nd  E.  G.  .Alexander — 10:30.    General 
surgery. 
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UNIVERSITY  HOSPITAL 

Tuesday,  October  2} 
B.  C.  Hirst,  E.  B.  Piper,  and   J.  C.   Hirst,  2ncl — y. 

Obstetrics  and  gynecologj-. 
George  G.  Ross — q.    Hernia  operations. 
F.  E.  Keene  and  Charles  C.  Norris — 9.    Gynecology. 
J.  B.  Carxett — II.    General  surgery. 

E.  L.  Eliason" — 12.    General  surger)-. 
X.  B.  (Jill — 10.   Orthopedics. 

B.  C.  Hirst,  E.  B.  Piper,  J.  C.  Hirst,  2nd.,  and  C.  f. 
Wolferth — 2.  Obstetrical  and  gynecological  com- 
plications; cardiac  conditions  complicating  pregnancy. 

J.  E.  Sweet — 2.    Experimental  surgery. 

A.  B.  GiLL^2.   Orthopedics. 

Ch.\ri,es  H.  Fr.^zier — 3:30.  Surgery  of  the  nervous 
system. 

Wednesday,  October  26 

Charles  H.  Fr.azier  and  Franxis  Grant — 9:30.  Sur- 
gery of  the  nervous  system  (operations). 

F.  E.  Keexe  and  Charles  C.  N'orris — 9.   Gynecology. 
D.  B.  Pfeiffer — 9.    General  surgery. 

Thomas  R.  Neilson  and  .\lex  Randall — 11.    Urology. 
George  P.  Muller  and  H.  K.  Pancoast — 2.    .Malignant 

disease  of  the  face  and  mouth. 
F.  E.  Keene  and  Charles  C.  Xorris — 2.    Gynecological 

demonstration. 
J.  E.  Sweet — 2.    E.xperimental  surgery. 
H.  K.  Panxoast — 3.    Roentgenology. 
D.  B.  Pfeiffer — 3.    Rectal  carcinoma. 
T.  T.  Thomas — 3:30.   Shoulder  dislocations. 
J.  B.  Carxett  and  E.  E.  Eliasox — 4.    Demonstrations 

of  a  fracture. 

TInirsday,  October  27 

B.  C.  Hlr.st.  K.  B.  Piper,  J.  C.  Hirst,  2nd — 9.    Gyne- 

cology and  obstetrics. 
F.  E.  Keene  and  Ch.arles  C.  Xorris — 9.    Gynecology. 
George  P.  Mlxler — 9.   Surgery  of  the  chest. 

C.  H.  Frazier  and  Fr.^xcis  Gr.\nt — 9:30.    Xeurological 

surgery. 
A.  B.  Gill — 10.   Orthopedics. 
T.  T.  Thomas — 11.   General  surgery. 

Friday,  October  2S 

V.  E.  Ki:e.\e  and  Charles  C.  X'orris — 9.  Gj  necologj-. 

.\.  C.  Wood — 9.  (Jeneral  surgcrj'. 

C.  H.  Frazier  and  Fra.nxis  Grant — 9:30.  Surgery  of  the 
nervous  system  and  goiter. 

John  B.  Deaver — 10:3c.  General  surgery. 

J.  v..  Sweet — 2.    Experimental  surgery. 

Charles  V..  Gr.wsox — 2.   Otolar\-ngolog_\-. 

Charles  H.  Frazier  and  Fraxcis  Graxt — 2.  Surgery 
of  the  nervous  system  and  goiter. 

H.  K,  P/\ncoast — 3.    Roentgenology. 

Drs.  Deaver,  Wood,  Ross.  Mixler,  Carxett,  Ell\- 
SON,  Pfeiffer,  Stexgel,  Pepper,  Fox,  Richards, 
Miller,  Wolferth.  Kern — 3.  Joint  clinic  on 
medical  aspect  of  surgical  cases  and  vice  versa. 

OK  IHOI'FDIC   IIOSITIAI. 

Tuesday,  October  2j 

.\.  Bruce  Gill — 9.   Orthopedics. 

William  J.  Taylor— II.   Orthopedics. 

A.  P.  C.  .■\.sHHt:RST  and  Edward  T.  Crossax— 2.  Dem- 
onstration: tarscctomy  for  rigid  flat  foot,  inveterate 
club  foot,  and  equinovarus;  birth  injuries  of  shoulders; 
lacerations  of  brachial  plexus. 


PENNSYL\-ANIA  HOSPIT.VL 

Tuesday.  October  25 
W.  D.  Stroud — 9.  Electrocardiogram. 
Dr.  MacMillan — 9.   Basal  metabolism. 

D.  R.  Bowex — 10.   Roentgenology. 

Dr.  Xewcomer — 10.   Surgical  pathology. 

Drs.  LeCoxte,  Lee,  and  Browx — 11.    General  surgery. 

L.  J.  Herman — i.   Genito-urinary  surgery. 

E.  .\.  Strecker — I.   Xeurologj-. 

Drs.  Packard,  Evts,  and  D.wies — 2.     Ear,    nose,    an<I 

throat. 
Drs.  Shoemaker  and  Cr.\mptox — 2.   Eye  clinic. 

Wednesday,  October  26 
W.  D.  Stroud — 9.   Electrocardiogram. 
Dr.  MacMill.an — 9.   Basal  metaboUsm. 
D.  R.  Bowex — 10.   Roentgenologj'. 
Dr.  Newcomer — 10.   Surgical  pathology. 
G.  W.  Xorris — 10.  Medical  clinic. 
Drs.  Gibbon,  Billings,  and  Kxopp — 11.  General  surgery. 
Drs.  Shoemaker  and  Crampton — 2.  Eye  clinic. 
Drs.  Packard,  Eves,  and  D.wtes — 2.    Ear,  nose,  and 
throat. 

F.  C.  Knowles — 2.  Skin. 

Thursday.  October  27 
W.  D.  Stroud — g.  Electrocardiogram. 
Dr.  JLacMill.an — 9.   Basal  metaboUsm. 

D.  R.  BowEN — 10.   Roentgenology. 

Dr.  Xewcomer — 10.   Surgical  pathology. 
.\.  Xewlix — 10.   Medical  clinic. 

Drs.  Mitchell,  Lek.  and  Brown — 11.   General  surgery. 
L.  J.  Herm.an — I.   Genito-urinary  surgerj-. 
Drs.  Newcomer,  Davis,  and   Knowles — 2.    Sj-philis  : 
Salvarsan. 

E.  .\.  Strecker — 2.  Neurology. 

Drs.  Shoemaker  and  Crampton — 2.   Eye  clinic. 
Drs.  P.ack.ard,  E\-es,  and  Davtes — 2.    Ear,  nose,  and 
throat. 

Friday,  October  28 
W.  D.  Stroud — 9.   Electrocardiogram. 
Dr.  MacMill.vn — 9.   Basal  metabolism. 
Dr.  Newcomer — 10.   Surgical  patholog\'. 

D.  R.  Bowen — 10.   Roentgenology. 
T.  McCr.ve — 10.   Medical  clinic. 

Drs.  Gibbon,  Billings,  and  Klopi> — 11.  tJencral  surgery. 
Drs.  Packard.  Eves,  and  D.wies — 2.  Ear,  nose,  and 

throat. 
Drs,  Shoemaker  and  Crampton — 2.    Eye  clinic. 

JEFFERSON  HOSPIT.\L 

Tuesday,  October  2j 
J.  T.  RuoH — 9.   Orthopedics. 

E.  P.  Davis — 10.   Obstetrics. 

Wednesday,  October  26 
Brooke  AL  Anspach — 9.  Gynecologj-. 
J.  Chalmers  DaCost.a — 2.   General  surgery. 

Thursday,  October  27 
H.  R.  Lou.\ — 10.   Urology. 
Chevalier  Jackson — 2.   Bronchoscopy. 

Friday,  October  2S 
John  H.  Gibbon — 10.   General  surgery. 
S.  ALvcCiTEN  Smith — 2.   Otolog>-. 
Willis  F.  Manges — 2.   Roentgenologj-. 
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MKDirO-CHIkURCaCAL  HOSPITAr. 

Tuesday,  OcloJicr  J> 
George    I'.    JIuller    and    staff — g.    Smgicnl    clinic — 

operations  and  demonstrations. 
J.  A.  KoLUER  and  E.  A.  Case — 9:30.  Demonstration — 

frozen  section  work. 
E.   A.  McKxiGHT — 2.   Demonstration — fractures  of   the 

forearm. 
R.  H.  Skillern — 2.   Sinus  clinic. 
R.  F.  RiDPATH — 2.   Tonsil  clinic. 
VViLLi.vM  Bates — 2:15.    Demonstration — fractures  of  the 

tibia  and  fibula. 
B.  R.  Beltran — 2:30.    Demonstration — fractures  of  the 

femur. 
T.  S.  R.wDiN — 2:45.   Demonstration — postoperative  cases 

of  compound  fracture. 
T.  T.  Thomas — 3:00.    Recurrent  dislocation  of  the  hip 

and  shoulder.  Demonstration  of  cases  and  anatomical 

specimens. 
L.  W.  Fox — 3.   Ophthalmic  clinic. 
John    H.    Jopson — 3:30.     Demonstration — fractures    of 

the  carpal  and  tarsal  bones. 
George    P.     Muller — 3:45.     Demonstration — fractures 

of  the  skull. 
Robert  H.  Ivy — 4.    Demonstration — fractures     of    the 

mandible. 

Wednesday,  October  26 
John  H.  Jopson — 9.    Surgical  clinic. 
\\'iLLiAM  R.  Nicholson  and  stall — g.     Gynecology. 
George    W.    Outerbridge — 2.    Demonstration — cystos- 
copy. 
G.  M.  CoATES — 2.   Tonsil  clinic. 
M.  Ersner — 2.   Tonsil  clinic. 

T.  F.  Jaffe — 2:15.  Demonstration — gynecological  models. 
William    R.    Nicholson — 2:30.     Demonstration — post- 
operative g\-necological  cases. 
DeForrest   p.    Will.^rd — 2:45.     Demonstration — cases 

of  hip  joint  disease. 
Walter  G.  Elmer — 3.    Demonstration — cases  of  Potts' 

disease. 
J.vmes     AL     Anders — 3:15.      Demonstration — cases    of 

aneurism. 
George  M.  Plersol  and  staff — 3:30.    Demonstration  of 

cases  for  gastro-enterologic  study. 
Mrs.  M.  S.  Steele — 3:45.  Speech  clinic. 
Miss  H.  E.  Kirsh — 4.    Surgical  social  service. 

Thursday,  October  27 
Ernest    LaPl.^ce    and    staff — o-     Surgical    clinic    and 

demonstrations. 
George  M.  Boyd  and  staff — y.   Gynecological  clinic. 

Friday,  October  2S 

J.  B.  Carnett — 9.    Surgical  clinic. 

M.  B.  Miller — 9.    Surgical  clinic. 

George  E.  Pfahler — 2.  Electro-coagulation  clinic  with 
demonstration  of  cases. 

Drs.  Skillern,  Ridpath,  Co.wes  and  Ersner — 2.  Nose 
and  throat  clinic. 

L.  W.  Fox — 2.   Ophthalmic  clinic. 

Robert  H.  Ivy — 3.  Demonstration — postoperative  re- 
sults in  maxillofacial  surger)'. 

M.  B.  Miller — 3:15.  Demonstration  of  cases  of  cervical- 
adenitis  treated  with  tuberculin. 

J.  Stewart  Rodman — 3:30.  Demonstration — neurological 
surger)'. 

P.  (;.  Skillern — 3:40.  Demonstration — new  method  in 
operative  technique. 


EANKENAU  HOSPITAE 

Tuesday,  October  2S 

R.  Butler  and  J.  A.  Babbitt — 2.   Otolaryngology. 

W.  T.  Shoemaker  and  E.  A.  Shumwav — 2.  Ophthal- 
mology. 

Miss  Jastrow — 2.   Follow-up  system. 

W.  H.  MacKinney — 3.   Urology. 

S.  P.  Reimann^3.    Clinical  laboratory  methods. 

.\.  G.  Miller  and  R.  Shoemaker,  3rd — 3.  Roentgenol- 
ogy:  fractures  and  joint  injuries. 

Wednesday,  October  26 

J.  B.  Deaver,  G.  G.  Ross,  and  A.  D.  Whiting — g. 
General  surgery. 

Miss  Jastrow — 2.   Follow-up  system. 

R.  Butler  and  J.  A.  Babbitt — 3.-  Otolaryngology. 

W.  T.  Shoemaker  and  E.  .\.  Shumw.vy — 3.  Ophthal- 
mology. 

Thursday,  October  27- 

J.  B.  De.wer,  G.  G.  Ross  and  .\.  D.  Whiting — p.  Gen- 
eral surgerj'. 

Friday,  October  28 

S.  P.  Reim.\nn — 2.    Pathological  demonstrations. 

.\.  G.  Miller  and  R.  Shoemaker.  3rd — 2.  Roentgenol- 
ogy:  fractures  and  joint  injuries. 

W.  H.  MacKinney — 3.    Urology 

^lETHODIST  HOSPITAL 

Tuesday.  October  2,1 
William  R.  Nicholson — 9.    Gynecology. 
J.  H.  B.\LDWIN — II.    General  surgery. 
.M.  F.  PERCrv.AL — -11.   Roentgenology. 
\\'alter  Roberts — 2.   Nose  and  throat. 
Philip  H.  Moore — 2.   Ophthalmology. 

Wednesday,  October  26 
G.  G.  Ross — 9.    General  surgery. 
Richard  Norris — 11.   Gynecology  and  obstetrics. 

Friday,  October  2S 
J.  T.  Rugh — 9.    Orthopedics. 
J.  L.  Herman — 11.    Geni to-urinary  surgery. 
L.  J.  Hammond — 2.   General  surger)'. 

HOWARD  HOSPITAL 

Tuesday,  October  25 
.V.C.Wood — 9.    General  surger)'. 
E.  L.  Eliason — II.   General  surgery. 
George  B.  Wood — 2.   Nose  and  throat. 
R.   J.    Hunter   and   S.    Cohen — 3.   Nose   and    throat 
operations; 

Wednesday,  October  26 
Bernard  Mann — 9.    Gynecology. 
Barton  Cooke  Hirst — 11.   Gynecology. 
W.  C.  Posey — 2.   Eye  clinic. 

Thursday,  October  27 
.\.  C.  W'ooD — 9.    General  surgery. 
E.  L.  Eliason — 11.    General  surgery. 
George  B.  Wood — 2.    Nose  and  throat. 

Friday,  October  28 
Bernard  Mann — 9.    Gynecology. 
B.^RTON  Cooke  Hirst — 11.    Gynecolog)'. 
W.  C.  Posey — 2.   Eye  clinic. 
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ST.  AGNES'  HOSPITAL 

Tuesday,  October  2$ 

(;.  M.  DoRRANCE  and  staff — 9.    General  surgery. 

J.  M.  Fisher — 9.  Repair  of  pelvic  floor;  amputation  of 
cervix;  hysterectomy  for  fibroids  of  the  uterus;  hys- 
terectomy lor  carcinoma  of  the  uterus;  operative 
correction  for  displacements  of  the  uterus;  operations 
in  cases  of  pelvic  inflammatory  diseases. 

(;.  M.  Dorrance  and  L.  E.  JIcCrea — 11.  Plastic  opera- 
lions  on  the  face  and  neck  with  cases  showing  results 
of  operations. 

II.  D.  Parrish — 2.  Demonstration  of  sinus  cases  with 
tonsillectomy  by  the  LaForce  method,  local  and 
general  anaesthesia. 

IVcdiKsday.  October  26 
J.  F.  X.  Jones  and  staff — 9.    General  surgery. 
John  A.  McGlinn — g.    Gynecologj-. 
W.  J.  Ry.^n — II.    Demonstration  of  results  in  treatment 

of  fractures. 
J.  P.  M.ANN — 2.   Demonstration  of  cases  with  operation 

for  diseases  of  the  hip  joint. 

Thursday,  October  zy 
G.  M.  DoRRANCE — 9.    General  surgerj-. 
J.  C.  Hirst — 9.    Clinic  on  prolapse  of  the  uterus. 
J.  W.  Bransfield — II.   Treatment  of  burns  by  use  of 

acetic  acid  method. 
E.   C.   Murphy — 11:30.   Application   of  plaster  cast  in 

fracture  of  neck  of  femur. 

Friday,  October  2S 
J.  F.  X.  Jones  and  staff — 9.    General  surgery. 
.\lfred  Heineberg — 9.    Uterine  endoscopy, 
j.  F.  X.  Jones  and  W.  J.  Ryan — 2.   Demonstration  of 

results  of  hernia  operations. 
H.  D.  Parrish — 2.    Demonstration  of  mastoid  cases  with 

indications  for  each. 


WOMAX'S  MEDICAL  COLLEGE 

Tuesday,  October  25 
Alice  W.  Tallant — 9.   Obstetrics. 
1:.  G.  Alexander — 10.    General  surgery, 
n.  C.  Deaver — II.    General  surgery. 

Wcdtiesday,  October  26 
ICi.LA  15.  EvERiTT — 9.   Gynecology. 
Margaret  Butler — 2.    Rhinology. 
Mary  Buchan,\n — 3.   Ophthalmology. 

Thursday,  October  27 
i;i.LA  B.  Everitt — 9.    Gynecology. 


PROTESTANT  EPISCOPAL  HOSPIT.VI. 

Tuesday,  October  2; 
.\.    V.    C.   .'VsHHURST  and   I.   M.   Boyki.n — 9.     General 

surgerj'. 
Louis  H.  Mutschler — 11.    General  surger\\ 
G.  Oram  Ring — 3.   Ophthalmology. 

Wednesday,  October  26 
A.  Bruce  Gill — 9.   Orthopedic  operations. 
H.  G.  Goldberg — 2.   Ophthalmology.    Cataract  cases. 
J.  P.  Gallagher  and  E.  Collins — 3.    Ear,  nose  and 
throat.   Ethmoid  cases. 

Thursday.  October  27 
H.    C.    De.u'er    and    E.    G.    Alexander — 9.   General 

surgery. 
T.  R.  Neilson — II.    General  surgery. 
Ch.\rles  C.  Biedert  and  T.  R.  Currie — 2.    Ear.  nose 

and  throat  operations, 

Friday,  October  sS 
A.  P.  C.  -Ashhuest  and  Edw.^rd  T.  Crossan — 9.   Genera 

surgery. 
A.  P.  C.  Ashhl-rst  and  Ralph  S.  Bromer — 2.    Dry  bone 

clinic:   cystic  disease  and  sarcoma. 


.MOUNT  SI.NTAI  HOSPITAL 

Tuesday,  October  25 
J.  C.  Hirst — 9.    Gynecology. 
George  Rosenbaum — 11.   X-ray  demonstrations. 
A.  Watson — 2.    Nose  and  throat  operations. 
C.  \V.  LeFe\'ER— 4.    Eye  operations. 

Wednesday,  October  26 
M.  Behrend — 9,    General  surgery, 
L.  Fisher — 2.    Nose  and  throat  operations. 
A.   I.    RuBENSTOXE— 2.    Surgical   pathology   and    blood 

transfusion. 
C.  S.  Hirsch — 4.    Genito-urinary  surgerj-. 

Thursday,  October  27 
L.  Brinkman — 9.   Gynecology. 
George  Rosenbaum — 11.   X-ray  demonstrations. 

Friday,  October  2S 
J.  C.  Hirst — 9,    Gynecology. 
M.  Behrend — 11.    General  surger>'. 
L.  Fisher — 2.    Nose  and  throat  operations. 
S.  J.  Gittelson — 3.   Eye  operations. 
A.    I.   Rubenstone — 4.    Surgical    pathology   and    blood 
transfusion. 


AMERICAN   HOSPITAL   FOR   DISEASES  OF  THE 
STOMACH 


Thursday,  October  27 


\V.  Wayne  Babcock — 10.   Gastric  surgery. 
Lewis  Brinton — 11.    Clinical  demonstrations  ot  gastro- 
intestinal diseases. 

Friday.  October  28 
J.  B.  Carnett — 9.    General  surgery. 
Frank  White — 10.    General  surgery. 
J.  C.  Hirst — 11.   Gynecology. 


ST.  CHRISTOPHER'S  HOSPITAL 

Tuesday,  October  25 
Frederick  Krauss — 2.   Mastoid  clinic. 
R.  R.  Willoughby — 4.   Tonsil  and  adenoid  operations. 

Wednesday,  October  26 
Robert  Gray — 9.   Orthopedic  operations. 
E.  G.  .\lex.\nder — II.    General  surgery. 

Thursday.  October  27 
C.  A.  CURRIE — 10:30.   Tonsil  and  adenoid  operations. 
Dr.  Adams — 2.   Operative  eye  clinic. 
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HAHNEMANN  HOSPITAl. 

Tuesday,  October  3^ 
H.  L.  Northrop — g.  General  surgery. 
N.  F.  Lane  and  W.  D.  Culin — g.    Gynecology. 

F.  H.  WiDMAN — 2.   Demonstration   of  the  electrocardio- 

graph. 

C.  Baetleit — 2 -.30.    Relation   oi   electrocardiograph   to 

operati>e  surgery. 
W.  G.  Schmidt — 2:45.    Hydrogen-ion  concentration, 
G.H.Wells — 3:15.   Acidosis. 
J.  S.  Hepburn — 3:30.   Blood  chemistry. 
W.  R.  Williams — 4.    .Application  of  blood  chemistry  to 

clinical  surgery. 

Wednesday,  October  26 

G.  A.  V.AN  Lennep — g.    General  surgery. 
J.  E.  James,  Jr. — g.    Prenatal  care. 

J.  D.  Elliott — 2.   Treatment  of  cancer  with   the  knife 

and  Coley's  fluid. 
H.    L.    Northrop — 2:30.     Treatment    of    cancer    with 

electrothermic  cautery. 
F.  C.  Benson — 3.   Treatment  of  cancer  with  radium. 
J.  W.  Fr.ujk — 3:30.    Treatment  of  cancer  with  X-rays; 

presentation  of  cases. 

Thursday,  October  zy 
H.  P.  Leopold — g.    General  surgery. 

D.  B.  James — g.    Gynecology. 

Friday,  October  zS 

L.  T.  Ashcr.-vft — 9.    Urology. 

W:  C.  Mercer — g.    Obstetrics. 

F.  J.  Frosch — 2.  Physiology  and  patliology  of  the 
endometrium. 

S.  W.  Sappington — 3.  Basal  metaboHsm,  with  demon- 
strations and  technique. 

J.  D.  Elliott — 3:30.   Tumors  of  the  breast. 

J.  .\.  Brooke — 4.    .Acute  infectious  arthritis. 


STETSON  HOSPITAL 

Tuesday,  October  2^ 
B.  M.  Anspach — g.    Gynecology. 
W.  K.  Neely — 2.   Obstetrics. 

Wednesday,  October  26 
S.  E.  Tracy — g.    Gynecology.   Sterilization  and  operating 

room  technique. 
Carl  Lee  Felt — 2.   Laryngology. 

Thursday,  October  27 
J.  .\.  BoGER  and  W.  T.  Ellis — g.    General  surgery. 

Friday,  October  28 
S.  E.  Tracy — 9,    Gynecology.   Sterilization  and  operating 

room  technique. 
Carl  Lee  Felt — 2.   Laryngology. 

KENSINGTON  HOSPITAL  FOR  WOMEN 

Wednesday,  October  26 
E.  G.  .Alexander — 9.   Gynecology. 
H.  C.  Deaver — II.    Gynecology-. 

Friday,  October  2S 
Daniel  Longaker — g.    Obstetrics. 
W.  E.  Parke — n.    Gynecology. 


MISERICORDIA  HOSPITAL 

Tuesday,  October  2$ 
James  A.  Kelly — g.  General  surgery. 
Ernest  Laplace — g.  General  surgery. 
CoRNELros  McCarthy— 2.   Nose  and  throat. 

Wednesday,  October  26 
J.  F.  X.  Jones — 9.    General  surger\-. 
George  P.  Muller — g.    General  surgery. 
Thomas  F.  Byrne — 2.    Nose  and  throat. 

Thursday,  October  2y 
James  A.  Kelly — 9.  General  surgery. 
Ernest  Laplace — g.    General  surgery. 

Friday,  October  2S 
J.  F.  X.  Jones — g.    General  surgery. 
George  P.  Mitller — g.    General  surgery. 
Louis  Lo\'E — 2.    Ophthalmology. 


ST.  JOSEPH'S  HOSPITAL 

Tuesday,  October  25 
Joseph  M.  Spellisy' — g.   Orthopedics. 
John  F.X.Jones — 10:30.    General  surgery. 
George  Morley  Marsh.\ll  and  Wn,Li.\M  E.  Quicksall 

— 2.    Otology  and  laryngology. 
Paue  J.  Pontius,  Charles  J,  Jones,  and  T.  A.  O'Brlen — 

2.    Ophthalmology. 

Wednesday,  October  26 
J.-uiES  A.  Kelly — g.  General  surgery. 
E.  E.  Montgomery,  F.  Hurst  Maier,  and  P.  Brooke 

Bl.and — II.   Gynecology. 
Paul  J.  Pontius,  Charles  J.  Jones,  and  T.  .-\.  O'Brien 

— 2.  Ophthalmology. 

Thursday,  October  27 
Melvin  M.  Franklin — g.    General  surgery. 
E.  E.  Montgomery,  F.  Hurst  Maier,  and  P.  Brooke 
Bland — 10:30.   Gynecology. 

Friday,  October  28 
Charles  F.  Nassau — g.    General  surgery. 
E.  E.  Montgomery,  F.  Hurst  Maier,  and  P.  Brooke 

Bland — 11.    Gynecology. 
George  Morley  Marsh.\ll  and  William  E.  Quicksall 

— 2.   Otology  and  laryngology. 
Paul  J.  Pontius,  Charles  J.  Jones,  and  T.  ,\.  O'Brien — 

2.   Ophthalmology. 

WOMEN'S  HOMEOPATHIC  HOSPITAL 

Tuesday,  October  2; 
Drs.    W.    E.    Strong,    Rochester    and    Hartley — 9. 

General  surgery. 
Drs.   Palen,   Clay  and   Criswell — 2.   Eye,  ear,  nose 

and  throat, 

Wednesday,  October  26 
L.  T.  .Ashcraft — g.    Urology. 
W.  C.  Barker — 2.    Roentgenology. 

Friday,  Octobci  2,S 
Drs.  Brooke  and  Larer — g.   Orthopedics. 
Drs.   Caley,   Hughes  and   D.   B.   James.   Jr. — 10:30. 

Gynecology. 
J.  A.  Brooke — 2.   Obstetrics. 
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SAMARITAN  HOSPITAL 

Tuesday.  October  2$ 
H.  Hudson — q.   Orthopedics. 
William  A.  Steel — lo.   General  surgery. 
WiLiiER  Kbusen — 12.    Gynecology. 
Luther  C.  Peter — 2.   Ophthalmology. 
William  .\.  Hitschler — 3.    Rhino-laryngology. 
J.  H.  Clark  and  Eugene  Asxis — 4.   Clinical  pathology. 

Wednesday,  Oelobcr  26 
J.  0.  Bower — 9.    Malignant  disease. 
W.  Wayne  Babcock — 10.    General  surgery. 
Collier  F.  Martin — 12.   Rectal  surgery. 
William  E.  Robertson — 2.   Basal  metabolism. 

Thursday,  October  27 
G.  C.  Bird — 9.   X-ray  diagnosis. 
W.  Hersey  Thomas — 10.    Urology. 
J.  O.  .-Vrnold — II.   Obstetrics. 
I"r.\nk  Hammond — 12.    Gynecology. 

Friday,  October  2S 
William  E.  Robertson — 9.   Electrocardiogram. 
W.  Wayne  Babcock — 10.   General  surgerj-. 
WiLMER  Krusen — 12.   Gynecology. 
Ed\vin  Mitchell — 2.   Laryngology. 
Henry  J.  Off — 3.   Otology. 
H.  Booker  Mills — 4.    Pediatrics. 

WOMAN'S  HOSPIT.VL 

Tuesday,  October  zj 
Mary  Thomas  Miller — 9.   Obstetrics. 
Lydia  Stewart  Cocili. — 10.   Obstetrics. 
I'.lla  Willi  A.MS  Grim — 11.   Obstetrics. 
An.v  Tomkins  Gibson — 12.   Obstetrics. 
Laura  JO.mma  Hunt — 2.   Nose,  throat  and  ear. 

Wednesday,  October  26 
Catherine  MacE.vrlane — 9.   Gynecology. 
Caroline  M.  Purnei.l — 11.    Gynecology. 
jMargaret  Warlow — 2.    Nose,  throat  and  ear. 
Mary  CJetty — 2.    Eye. 

Thursday,  October  27 
Marie  K.  Form  ad — g.   Gynecology. 
Sarah  H.  I.ockrey — 11.    Gynecology. 

Friday,  October  sS 
Kate  W.  Baldwi.v — 9.   Spectro-chrome  therapy  or  at- 
tuned color  waves  as  an  adjunct  to  general   surgical 
work.  - 


JEWISH  HOSPITAL 

Tuesday,  October  25 
W.  H.  Teller — 9.    General  surgery. 
C.  S.  Hirsch — g.    Urology. 

E.  Steinfield — 10.    Serology  and  bacteriology. 
H.  M.  Goddard — 2.   Rhinology. 

S.  L.  Feldstein — 2.    Roentgenology. 

Wednesday.  October  26 

F.  B.  Block — 9.    Pelvic  surgery. 
A.  Reiss — 12.    Electrotherapy. 

S.  F.  Feldstein — 2.    Roentgenology. 

C.  Stamm — 2.   Obstetrics. 

.\.  W.  Watson — 3.   Rhinology. 

Thursday.  October  27 
M.  Behrend — g.    General  surgery. 

E.  Steinfield — 10.    Serology  and  bateriology. 

Friday.  October  2S 
C.  S.  Hirsch — 9.    Cystoscopy  and  urologj-. 
L.  Brinkman — 10.    General  surgery. 
S.  L.  Feldstein — 2.   Roentgenology. 

G.  W.  Sholler — 2.30.   Gyneoclogy. 

CHILDREN'S  HOMEOPATHIC  HOSPITAL 

Tuesday,  October  2y 
H.P.Leopold — 11.   General  surgerj-. 

Wednesday,  October  26 
Bayard  Knerr — 11.   Nose  and  throat. 

F.  W.  Smith.  Oscar  Seeley,  and  O.  F.  Barthmaier — 2. 

Pathological  studies. 

Thursday,  October  27 
John  .\.  Brooke — 2.   Orthopedics. 

ST.  LUKE'S  HOSPITAL 

Tuesday.  October  2; 
IJesiderio  Roman — g.    General  surgery. 

0.  F.  Barthmaier  and  J.  W.  Post — 2.   Group  study  of  the 

thyroid;  laboratory,  roentgenology,  surgery. 

Friday,  October  28 
Desiderio  Roman — -g.   General  surgerj'.  ■ 

1.  G.  Shallcross — II.   Eye  clinic. 

J.  W.  Post — 2.  Roentgenological  study  of  chronic 
arthritis  as  a  basis  for  differential  diagnosis  and 
etiology. 
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RADICAL    ABDOMINAL    HYSTERECTOMY    FOR    CANCER    OF    THE 

CERVIX   UTERI 

Modification  of  the  Takayama  Operation 
By  H.  OKABAYASKI,  M.D,,  Kyoto,  jAPAiV 

Assistant  Professor  of  Obstetrics  and  Gynecology.  Imperial  University,  Kyoto 


IT  has  always  been  clear  that  to  obtain 
good  results  in  extensive  abdominal 
operations  for  cancer  of  the  cervix  uteri, 
perfection  in  technique  is  of  great  importance. 
To  Wertheim,  to  a  great  extent,  belongs  the 
credit  of  having  simplified  the  technique  of 
the  more  radical  operation.  Although  the 
most  important  feature  of  the  radical  opera- 
tion is  wide  excision  of  the  parametrium  where 
the  disease  shows  the  greatest  tendency  to 
spread,  no  one  has  so  far  succeeded  in  per- 
fecting this  step. 

My  beloved  teacher,  Prof.  S.  Takayama, 
has  operated  upon  an  average  of  200  cases  of 
uterine  cancer  a  year,  and  this  has  given  him 
great  experience.  For  some  time  he  has 
endeavored  to  improve  the  technique  of  the 
operation,  and  at  last,  after  many  difficulties, 
has  arrived  at  a  plan  which  is  easier  of  accom- 
plishment and  at  the  same  time  embodies 
more  radical  removal  of  tissue  than  does  the 
operation  formerly  used.  About  10  years  ago. 
Professor  Takayama  described  his  technique 
at  a  meeting  of  the  Japanese  Gynecological 
Association.  One  of  the  most  important  fea- 
tures of  his  method  consists  in  the  widest 
possible  removal  of  the  parametrium  and  of 
the  cancer-infiltrated  area  before  the  isolation 
of  the  bladder  from  the  uterus  and  the  ureter 
from   the  parametrium.     He  has  raised  the 


operability  in  cancer  of  the  cervix  to  81.5  per 
cent,  and  his  results  have  been  good  notwith- 
standing the  fact  that  many  patients  came 
for  free  medical  treatment  and  did  not  con- 
sult him  until  the  disease  was  too  far  ad- 
vanced for  even  radical  operation.  En- 
couraged by  his  good  results,  we  were  more 
anxious  than  ever  to  learn  anything  that 
would  help  to  cure  cancer  of  the  cervix  and 
to  make  extirpation  more  easy. 

With  the  technique  which  I  have  developed 
while  following  the  principles  embodied  in 
Professor  Takayama's  method,  I  feel  that 
complete  removal  of  the  uterus  is  almost  as 
simple  and  easy  and  fully  as  safe  in  very 
advanced  cases  as  in  cases  in  the  early  stages. 
Complete  removal,  so  far  as  I  can  determine, 
does  not  produce  a  permanent  cure  in  all 
cases,  but  I  think  a  great  majority  of  the 
cases  do  enjoy  permanent  relief. 

TECHNIQUE 

Our  method  of  procedure  follows: 
Choice  of  route — abdominal  or  vaginal. 
The  cancerous  growth  is  originally  distinctly 
local,  but  it  soon  begins  to  spread  through 
the  lymphatics  into  the  surrounding  tissues. 
Therefore,  the  hope  of  cure  rests  upon  early 
and  complete  extirpation  of  the  growth,  i.e., 
removal  of  the  uterus  and  appendages,  includ- 
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ing  part  of  the  healthy  vagina  and  sufficient 
parametria!  and  paravaginal  cellular  tissues 
to  leave  only  healthy  tissue.  Even  with  a 
large  vaginoperineal  incision,  we  have  found 
that  wide  removal  of  connective  tissue  at  the 
side  of  the  cervix  without  accidentally  injur- 
ing the  neighboring  structures — the  bowels, 
the  bladder,  the ''ureter,  the  blood  vessels, 
etc. —  is  barley  possible  and  that  it  is  im- 
possible to  reach  the  iliac  glands.  Observa- 
tion of  cases  also  showed  that  recurrence 
more  often  followed  vaginal  hysterectomy 
than  abdominal  hysterectomy.  The  results 
claimed  by  Schauta  in  a  very  large  number 
of  cases  are  nearly  as  favorable  as  those 
claimed  by  Wertheim,  but  his  operability 
rate  is  considerably  lower.  Therefore,  in  our 
gynecological  clinic  we  have  made  it  a  rule  to 
use  the  abdominal  route. 

Pre-operalive  preparation  of  the  patient. 
There  is  no  special  preparation  of  the  patient 
upon  whom  operation  for  cancer  of  the  uterus 
is  to  be  performed  other  than  that  for  any 
abdominal  operation,  except  that  the  dis- 
charge from  the  cervical  growth  must  be 
treated.  The  virulently  infectious,  sloughing 
tissue  in  the  vagina,  especially  large  cauli- 
flower masses,  must  be  removed  by  prelim- 
inary curettage  and  cauterization  immediately 
after  laparotomy.  This  must  be  done  under 
local  anaesthesia  to  eliminate  the  added 
strain  which  would  l)e  put  upon  the  patient's 
heart  if  a  general  ana'sthesia  were  used.  We 
have  used  injections  of  i)antt)pon-scopolaminc. 

The  skin  of  the  abdomen,  the  vagina,  and 
the  external  genitals  are  disinfected.  The 
preparation  of  the  vagina  is  most  important 
and  has  much  to  do  with  the  result.  The 
vagina  should  be  thoroughly  washed  out  with 
sjap  and  hot  water  and  then  irrigated  with 
a  solution  of  o.i  per  cent  sublimate  or  i.o 
per  cent  lysol.  After  this,  an  ounce  or  two  of 
alcohol,  60  per  cent,  is  poured  into  the  vagina, 
and  by  a  sort  of  pum])ing  motion  with  pad  of 
gauze  held  in  .sponge-holder  forccjjs,  the  wall 
of  the  entire  vagina  is  swept  over.  The 
sponge-holder  forceps  is  then  removed.  The 
canal  should  be  packed  with  gauze  soaked  in 
60  per  cent  alcohol  to  check  the  bleeding, 
absorb  any  discharge  which  may  be  pressed 
out   of   the  uterus,   and  keep  the   tissues  as 


clean  and  free  from  infectious  material  as 
possible.  For  convenience  in  removing  the 
gauze  later,  an  end  of  it  or  a  string  which 
ties  the  gauze  in  the  middle  should  be  left 
long  enough  to  protrude  from  the  vagina. 

Position  of  patient  for  operation.  The 
Trendelenburg  position  is  recjuired.  but  an 
extreme  tilt  should  be  avoided;  at  all  events 
the  extreme  position  is  maintained  for  as  short 
a  time  as  possible  and  only  while  the  surgeon 
operates  at  the  deepest  point  in  the  pelvis. 
There  can  be  no  doubt  that  where  shock  is 
marked,  there  is  an  immediate  diminution  in 
the  force  of  the  pulse  as  the  patient  is  lowered 
from  the  extremely  tilted  position  to  the 
horizontal;  therefore,  the  change  of  position 
should  be  carried  out  as  gradually  as  possible. 

Ancesthesia.  One  and  one-half  hours  before 
operation,  the  patient  is  given  a  hj'podermic 
injection  of  pantopon  with  scopolamine 
hydrobromide,  and  immediately  before  the 
operation  this  is  usually  followed  by  spinal 
anaesthesia.  If  this  fails  to  produce  satis- 
factory anesthesia  or  the  effect  wears  off 
before  the  operation  is  finished,  inhalation 
anaesthesia  may  be  added. 

The  abdominal  incision.  The  abdomen  is 
opened  by  the  usual  incision  which  should  be 
made  of  sufficient  length  to  secure  free  ex- 
posure of  the  field  of  operation;  in  all  cases  it 
should  extend  from  the  symphysis  to  the 
umbilicus  and  in  obese  patients  an  inch  or 
more  above  the  umbilicus.  The  patient  is 
placed  in  the  Trendelenburg  position  after 
the  incision  is  made. 

E.xposure  of  the  pelvic  cavity.  With  the  pa- 
tient in  the  Trendelenburg  position  and  the 
abdominal  wound  held  wide  open  by  means 
of  a  Doyen  self-retaining  retractor,  a  good 
view  of  the  pelvic  cavity  is  obtained  in  thin 
patients;  in  stout  patients,  however,  the 
intestines  obscure  the  ojierative  field.  In 
either  case,  by  means  of  a  large  abdominal 
towel  moistened  with  warm  salt  solution, 
the  intestines  may  be  held  back  against  the 
diajihragm  to  keep  them  out  of  the  operative 
field  during  operation  and  away  from  physical 
irritation  and  danger  of  infection.  Thus 
the  pelvis  is  easily  walled  olT. 

E.xamination  to  determine  operability.  The 
uterus   and    surroimdiiig   organs    should    be 
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examined  to  determine  the  advancement  of 
the  disease  and  the  operabihty  of  the  case. 
Involvement  of  the  bladder  is  indicated  by  a 
puckered  in-drawing  of  the  peritoneum  at 
the  bottom  of  the  utero vesical  pouch.  If  on 
palpating  the  glands  along  the  iliac  vessels 
and  aorta,  large,  fixed,  hard  masses  are  found 
adherent  to  the  big  vessels,  the  case  is  hardly 
operable.  The  parametrium  should  be  exam- 
ined and  the  mobility  of  the  uterus  detennined. 

In  advanced  cases  the  ureter  passes  through 
the  cancer-infiltrated  area,  and  the  ureter  is 
dilated.  Although  the  ureter  may  at  times  be 
so  dilated  as  to  recjuire  resection,  or  the  blad- 
der so  densely  adherent  to  the  uterus  as  to 
necessitate  excision  of  part  of  the  bladder, 
either  condition  alone  does  not  contra-indicate 
operation;  at  the  same  time  they  are  signs 
of  extensive  infiltration  of  the  parametrium 
and  are  unfavorable  symptoms.  If  the 
uterus  is  mobile  and  there  is  infiltration  of 
the  parametrium  from  the  pelvic  wall,  extir- 
pation is  feasible,  even  though  the  infiltra- 
tion is  extensive. 

In  advanced  cases  it  will  usually  be  found 
that  bilateral  salpingitis  is  present  and  often 
there  are  many  dense  adhesions.  Suppur- 
ation may  be  present  in  the  tubes  or  ovaries. 
Pyometra  is  another  common  finding  and  in 
several  cases  the  pelvic  vessels  were  dilated. 
Such  complications  do  not  always  contra- 
indicate  operation,  but  in  such  cases  the 
operation  is  very  difficult  and  extreme  care 
must  be  used.  One  condition  which  makes 
the  operation  most  difficult  is  the  cicatricial 
changes  in  the  pelvic  cellular  tissue,  the 
result  of  past  inflammation. 

Indi\idual  operators  ditYer  in  their  opinions 
as  to  the  operability  of  a  case,  but  generally 
speaking  radical  removal  of  the  disease  is 
undertaken  when  there  appears  to  be  a  rea- 
sonable chance  of  excising  the  new-growth 
with  the  necessary  amount  of  surrounding 
tissue.  In  attempting  to  estimate  such 
chances  there  are  many  fallacies.  With 
experience,  however,  we  learn  to  discriminate 
which  jjatients  should  be  operated  upon  and 
which  should  not. 

Division  of  the  broad  ligaments.  The  fundus 
of  the  uterus  is  grasped  with  a  stout  forceps 
and  drawn  forward.     By  traction  on  the  for- 


ceps, an  assistant  draws  the  uterus  to  one 
side  and  downward.  The  operator  grasps  the 
broad  ligament  on  either  .side,  internal  or 
external  to  the  ovary,  depending  upon 
whether  the  ovary  is  to  be  removed  or  not. 
I  used  to  save  one  ovary,  either  the  right  or 
left,  in  patients  of  the  preclimacteric  age. 
Ligatures  are  placed  upon  the  infundibulopel- 
vic  ligament  just  outside  the  ovary.  If  an 
ovary  is  to  be  saved,  the  ligature  is  placed  so 
as  to  catch  the  ovarian  ligament  and  the 
fallopian  tube  close  to  the  ovary.  The  round 
ligament  on  either  side  is  ligated  separately 
at  a  point  about  2  or  3  centimeters  away 
from  the  uterus.  A  stout  forceps  is  placed  at 
the  horn  of  the  uterus  so  as  to  catch  the 
uterine  artery  at  that  point  and  the  broad 
ligaments  are  divided  immediately  inside 
the  ligatures.  The  incision  on  either  side  is 
continued  forward  in  the  direction  of  the 
entrance  of  the  uterine  artery  into  the  uterus 
(i.e.  close  to  the  side  of  the  uterus  at  the  height 
of  the  internal  orifice),  and  the  round  liga- 
ment is  divided  at  the  same  time.  Such  an 
incision  is  large  enough,  when  our  technique 
is  used,  for  the  exposure  of  the  ureters  and 
the  uterine  vessels  and  for  the  radical  removal 
of  the  pelvic  tissue,  and  there  is  no  need  for 
wide  incision,  as  for  instance  the  Bumm  in- 
cision, the  use  of  which  sometimes  necessitates 
suturing  the  peritoneal  edge  after  operation. 
Ligation  of  the  uterine  artery.  The  uterus  is 
held  well  over  to  the  left  side.  After  the  right 
broad  ligament  is  opened  without  cutting 
from  the  site  of  the  ligature  to  the  uterus, 
the  posterior  layer  is  picked  up  with  forceps 
and  drawn  toward  the  median  line.  The 
uterine  artery  should  be  sought  in  its  course 
from  the  pelvic  side  wall  to  the  side  of  the 
uterus.  The  artery  is  easily  found  by  gently 
separating  the  loose  cellular  tissue  at  the 
base  of  the  broad  ligament.  As  we  attempt 
to  ligate  the  uterine  arteries  close  to  their 
junction  with  the  hypogastric — as  that  is  the 
first  step  in  the  radical  and  satisfactory  re- 
moval of  the  pelvic  tissues — we  separate  the 
loose  pelvic  tissue  at  the  base  of  the  broad 
ligament  from  the  back  along  the  posterior 
pelvic  wall,  and  in  front,  at  the  back  of  the 
anterolateral  portions  of  the  inferior  surface 
of  the  bladder  which  should  be  separated  in 
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its  depth.  After  such  preparation,  the  tissue 
running  transversely  from  the  pelvic  side 
wall  to  the  side  of  the  uterus  and  the  vagina, 
which  always  contains  the  uterine  vessels, 
comes  into  view.  The  index  finger  is  pushed 
carefully  through  the  base  of  this  tissue  wall, 
isolating  the  uterine  vessels  and  surrounding 
tissue  from  the  pelvic  wall.  The  arteries 
should  be  tied  at  two  points;  first,  close  to 
the  origin  from  the  hypogastric,  and  second, 
near  the  uterus,  and  divided  between  the 
two  ligatures. 

Freeing  the  ureter  from  the  posterior  layer 
of  the  broad  ligament.  The  ureteral  sheath 
adheres  to  the  posterior  peritoneal  layer  of  the 
broad  ligament,  and  in  detaching  this  layer 
from  the  side  of  the  pelvis,  the  ureter  naturally 
goes  with  it  and  so  remains  out  of  harm's 
way.  Now  the  ureter  with  its  sheath  should 
be  separated  from  the  posterior  layer  of  the 
broad  ligament  to  the  entrance  into  the 
parametrium  for  a  distance  of  3  or  4  centi- 
meters posteriorly.  The  same  should  be 
done  on  the  opposite  side. 

Separation  of  the  rectum.  The  uterus  is 
drawn  forward  and  the  rectum  with  the 
peritoneal  covering  is  stretched  back,  and 
upward  (Fig.  i).  Thus  the  peritoneum  is 
raised  so  high  at  the  bottom  of  Douglas' 
pouch  that  it  nearly  disappears.  An  incision 
is  made  upon  the  lifted-up  peritoneum  and 
carried  with  scissors  across  the  back  of  the 
cervix  so  as  to  connect  the  lateral  incisions 
posteriorly;  to  be  more  exact  the  peritoneum 
is  cut  at  the  boundary  line  of  its  reflection 
from  the  posterior  fornix  of  the  vagina  on 
to  the  front  of  the  rectum.  At  the  same  time 
the  rectum  is  gently  freed  from  the  vaginal 
wall  with  scissors  or  with  the  finger,  or  the 
two  combined,  i.e.  the  rectum  is  bluntly 
detached  from  the  upper  part  of  the  vagina. 
The  two  canals  are  separated  as  far  as  the 
operator  thinks  necessary.  If  the  separation 
is  carried  in  the  correct  plane,  there  should  be 
little  or  no  bleeding  during  this  step  even 
though  the  rectum,  the  vagina,  or  the  uterus 
itself  be  adherent. 

Removing  the  infiltrated  and  the  loose  cellular 
pelvic  tissues.  The  operator  should  assure 
himself  that  the  rectum  is  completely  sep- 
arated, especially  on  the  left  side  where  it  is 


apt  to  adhere  to  the  uterosacral  ligament. 
The  uterosacral  ligament  on  either  side  is 
stretched  forward  by  means  of  long  pressure 
forceps,  and  at  the  same  time  the  parietal 
peritoneum  which  covers  the  posterior  wall 
of  the  pelvis  is  drawn  backward.  Then  with 
long  curved  scissors,  the  uterosacral  liga- 
ments are  divided  at  their  bases  on  the  pel- 
vic wall. 

The  rectum  should  be  pulled  toward  the 
median  line  and  upward  with  the  left  hand 
of  the  operator  or  with  a  Takayama  rectum 
retractor.  The  uterus  is  drawn  forward 
forcibly  by  means  of  long  pressure  forceps  on 
the  uterosacral  ligament;  thus  the  right 
lateral  cervicopelvic  or  Mackenrodt  hgament 
and  the  loose  tissues  in  the  pelvic  floor  are 
stretched  and  easily  attainable.  The  ureters 
should  be  held  aside  by  the  retractor.  With 
very  long  curved  scissors  the  pel\-ic  loose 
cellular  tissue  should  be  cut  off  very  carefully, 
bit  by  bit,  close  to  the  pelvic  wall,  until 
the  pelvic  vessels  which  run  from  the  lateral 
wall  to  the  bladder  and  the  vagina,  i.e., 
vaginal  and  inferior  vesical  vessels,  are  seen. 
At  this  point  Professor  Takayama  uses  a 
special  instrument  for  dissecting  the  loose 
cellular  tissue  which  is  to  be  removed  from 
the  depths  of  the  vessels  which  are  lying  in 
the  parametrium.  This  instrument  does 
not  injure  the  vessels.  For  this  purpose  I 
employ  scissors,  which  are  now  commonly 
used.  A  few  strokes  with  the  index  finger  or 
with  the  tip  of  closed,  long  curved  scissors 
deeply  in  the  loose  cellular  tissue,  on  the  out- 
side of  the  female  pelvic  viscera  along  the 
pelvic  side  wall,  suffice  to  strip  off  the 
parametrial  tissue  and  the  cancer-inliltrated 
area  from  the  pelvic  side  wall,  leaving  only  a 
very  thin  tissue  band  containing  generally  two 
large  veins  and  one  small  artery  (inferior 
vesical  artery  and  veins).  By  this  man- 
oeuver,  no  matter  how  extensively  infil- 
trated the  ijarametrial  tissue  is,  it  should  be 
thoroughly  dissected.  This  leaves  the  para- 
metrium entirely  detached,  and,  if  not  pre- 
viously exposed,  the  large  veins  now  lie  bare 
on  the  i)elvic  floor.  A  long,  curved  pressure 
forceps  is  placed  close  to  the  pelvic  wall  upon 
the  parametrial  tissue  at  the  base  of  the  lateral 
cervicopelvic  ligament   and  another   forceps 


Fig.  4.  Opening  the  ureteral  canal.  The  uter- 
us is  drawn  to  the  right  and  more  or  less  back- 
ward. Both  cut  edges  of  the  ccr\-icopelvic  liga- 
ment secured  by  long  pressure  forceps  are  fairly 
visible. 


Fig.  5.  Application  of  the  curved  scissors 
between  the  anterolateral  portion  of  the  inferior 
surface  of  the  bladder  and  the  side  wall  of  the 
vagina.  The  left  portion  of  the  cervicopelvic 
ligament  is  drawn  medianward  by  forceps  while 
the  ureter  and  lateral  portion  of  the  bladder 
are  drawn  aside  by  a  broad  retractor,  producing 
tension  on  the  anterolateral  paravaginal  tissue. 
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as  close  to  the  uterus  as  possible.  The 
operator  cuts  between  the  clamps  near  the 
forceps  on  the  pelvic  side  (Fig.  3).  By  this 
one  simple  step  the  parametrial  tissue  is  re- 
moved very  easily  and  radically  without  any 
loss  of  blood,  until  the  muscles  of  the  pelvic 
floor  are  seen  and  the  rectum  is  laid  bare. 
Mackenrodt  has  always  criticised  Wertheim 
claiming  that  by  his  method  more  parame- 
trium is  left  on  the  pelvic  floor.  We  must 
agree  to  this,  unfortunately,  for  unless  the 
preparation  described  above  is  carried  out, 
the  clamps  cannot  be  applied  sufficiently  close 
to  the  attachment  of  the  parametrium  to  the 
pelvic  floor  so  that  excision  can  be  carried 
out  without  leaving  parametrial  tissue  and  a 
ligature  cannot  be  applied  so  securely  but 
that  bleeding  occurs  at  different  points. 

The  same  technique  should  be  followed  on 
the  other  side. 

Separation  of  the  bladder.  The  peritoneum 
is  divided  across  the  front  of  the  cervix,  just 
above  the  reflection  of  the  bladder  or  at  the 
boundary  line  between  the  parts  in  such  a 
way  as  to  connect  the  lateral  incisions. 
Where  no  morbid  adhesions  are  present,  the 
bladder  with  its  peritoneal  covering  is  pushed 
down  from  the  anterior  surface  of  the  cervix 
and  the  vagina  by  means  of  gauze  pads,  and 
if  necessary  by  a  few  light  snips  of  the 
scissors  or  the  scalpel.  Where  gross  adhesions 
are  present  very  careful  dissection  is  required 
to  avoid  injury  to  the  bladder.  In  such  cases 
venous  oozing  is  sometimes  present.  It  is 
obvious  therefore  that  while  the  separation 
can  be  effected  it  is  better  to  delay  this  step 
until  later  for  the  bladder  is  usually  found 
involved  in  the  cancerous  growth  and  fixed  to 
the  uterus,  and  complete  separation  would 
entail  a  great  deal  of  oozing. 

Isolation  of  the  ureter.  The  ureter  should  now 
be  separated  from  its  bed  to  the  entrance  into 
the  bladder.  The  uterine  cut  end  of  the  uterine 
artery  is  raised  up  with  pressure  forceps  and 
the  loose  tissue  at  the  entrance  of  the  ureteral 
canal  is  divided  parallel  with  the  course  of 
the  uterine  artery.  Thus  the  sheath  of  the 
ureter  is  split  open  and  the  entrance  of  the 
ureteral  canal  comes  into  view.  The  curved 
scissors  with  the  concave  side  pointing  down- 
ward are  insinuated  into  the  canal  and  the 


ureters  pressed  downward  with  it.  In 
this  way  the  canal  is  so  enlarged  that  the 
ureters,  which  have  already  been  separated 
from  the  surrounding  tissue,  are  laid  bare  on 
the  bottom  of  the  canal  throughout  their 
course.  Professor  Takayama  has  constructed 
special  instruments  for  enlarging  the  ureteral 
canal.  These  instruments  are  used  in  place 
of  my  scissors.  Avoiding  the  ureter,  the 
operator  places  two  curved  forceps  on  the 
front  wall  of  the  ureteral  canal  along  the 
course  of  the  ureter  and  the  incision  is  made 
with  scissors  between  the  two  forceps  (Fig. 
4).  As  several  vessels  crossing  from  the 
bladder  to  the  cervix  will  be  divided  in  this 
proceeding,  they  must  be  secured  by  ligatures. 
If  this  step  does  not  produce  the  desired 
result,  it  should  be  repeated  near  the  bladder 
along  the  ureteral  canal.  The  ureters  are 
shelled  out  from  the  opened  ureteral  canal. 

On  account  of  the  proximity  of  the  lower 
portion  of  the  cervix  to  the  ureter,  it  requires 
at  this  level  but  little  outward  extension  of 
the  growth  to  reach  as  far  as,  or  beyond,  the 
ureter.  It  is  therefore,  often  necessary  to  dig 
the  ureter  out  of  the  cancerous  infiltrated 
parametrium,  so  that  the  uterus  shows 
afterward  a  deep  sulcus,  representing  the 
place  where  the  ureter  was  fixed.  Even  in 
such  advanced  cases  the  ureters  are  very 
easily  isolated  without  any  bleeding  or  danger 
of  injury  to  them  and  to  the  periureteral 
vessels. 

The  completion  of  the  separation  of  the 
bladder  is  effected  by  continuous  snipping 
with  scissors  and  gentle  pressure  with  gauze 
and  finger.  The  extent  to  which  dissection  is 
desirable  varies  in  different  cases,  but  it 
should,  certainly  be  not  less  than  1.5  to 
2  centimeters  below  the  lowest  level  or 
growth.  The  insertion  of  a  broad  retractor  to 
hold  back  the  bladder  above  the  line  of 
separation  is  very  useful. 

Division  of  the  anterior  lateral  paravaginal 
and  parametrial  tissue.  This  tissue  connects 
the  posterolateral  aspect  of  the  bladder  with 
the  side  wall  of  the  vagina  and  the  cervix  of 
the  uterus  and  contains  many  venous  vessels. 
Division  of  this  tissue  is  a  diflicult  procedure 
as  more  or  less  bleeding  is  always  present  and 
there  is  always  the  danger  of  injuring  the 
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bladder,  especially  in  advanced  cases.  The 
cancer-infiltrated  area  running  from  the 
cervix  and  the  vagina  laterally  and  back- 
ward to  the  pelvic  wall  which  was  dissected 
free  in  the  first  step,  is  drawn  to  the  median 
line  by  long  pressure  forceps.  The  curved 
scissors  are  insinuated  into  that  part  where 
the  posterior  wall  of  the  bladder  and  the 
anterolateral  wall  of  the  cervix  are  con- 
nected more  loosely,  about  2  or  3  centimeters 
behind  and  lateral  to  the  entrance  of  the 
ureter  into  the  bladder.  The  bladder  with 
the  ureter  should  be  retracted  laterally  (Fig. 
5).  The  connective  tissue  to  be  cut  off  now 
becomes  visible,  stretched  out  as  a  thin, 
deep,  transverse  running  membranous  band, 
which  should  be  grasped  by  two  straight  long 
pressure  forceps,  one  as  near  the  bladder  as 
possible,  the  other  to  the  side  wall  of  the 
uterus.  The  band  should  be  divided  be- 
tween the  forceps  and  ligated.  To  remove 
sufficient  tissue  in  advanced  cases,  it  is  some- 
times necessary  to  continue  the  excision 
downward  to  a  depth  determined  b}'  the 
operator. 

Using  this  method  we  have  no  bleeding 
and  the  fear  of  injuring  the  bladder  is  elim- 
inated. Moreover,  the  operative  field,  after 
the  incision,  is  greatly  enlarged  and  the  lateral 
paravaginal  tissue  which  has  many  venous 
vessels  is  easily  treated,  for  the  tissue  is 
directly  in  our  vision  and  extirpation  can 
be  done  as  precisely  and  radically  as  one 
wishes. 

The  division  of  the  lalcral  paravaginal 
tissue.  The  uterus  with  its  surrounding 
tissues  and  the  cancer-infiltrated  area  is 
separated  from  the  pelvic  wall  and  viscera, 
and  only  the  lateral  vaginal  tissue  remains 
to  be  separated.  This  tissue  should  be  tied 
off  by  two  or  three  mass  ligatures  which  can 
be  easily  placed  as  far  out  as  we  wish,  depend- 
ing ujjon  the  degree  of  infiltration.  The  tissue 
is  cut  and  the  uterus  is  attached  merely  to 
the  vagina.  The  tissues  at  the  side  of  the 
cervix  and  the  vagina  are  now  cleared  away 
down  to  the  bony  pelvic  side  wall. 

Division  of  the  vagina.  The  gauze  previously 
placed  in  the  vagina  is  withdrawn  and 
an  assistant  wipes  the  vagina  dry  through 
the  introitus.    A  Wertheim  clamp  is  applied 


to  the  vagina  just  above  the  point  where  the 
bladder  is  attached.  At  the  same  time  it  is 
advisable  to  apply  a  right-angled  pressure 
forceps  to  either  side  of  the  vagina  below  the 
clamp  to  control  bleeding  from  the  lateral 
vaginal  vessels  and  to  fix  the  vaginal  wall  so 
that  it  will  not  be  retracted.  The  operator 
then  applies  a  hot  Paquelin  cautery  im- 
mediately below  the  clamps  and  above  the 
right-angled  forceps  which  hold  the  lateral 
walls.  Gauze  is  pushed  into  the  opened 
vaginal  cavity  so  as  to  absorb  any  discharge 
which  may  have  been  expressed  from  the 
uterus  during  manipulation.  Tincture  of 
iodine  is  painted  over  the  inner  surface  of  the 
vaginal  wall.  After  this,  the  vaginal  wall  is 
cut  completely  around.  The  anterior  and 
posterior  vaginal  walls  are  grasped  with 
forceps  and  the  vaginal  ca\'ity  is  sponged 
again  with  a  pad  of  gauze  which  is  held  in  a 
sponge  holder  forceps.  If  no  fear  of  infection 
is  present  the  vaginal  wound  is  immediately 
closed. 

Applying  the  ligatures.  With  the  exception 
of.  the  forceps  holding  the  cut  edge  of  the 
vagina,  we  have  only  one  pressure  forceps 
in  the  operative  field  on  either  side,  and  this 
forceps  is  placed  on  the  pelvic  floor  to  prevent 
oozing  after  di\'ision  of  the  lateral  cervicopel- 
vic  ligament.  These  forceps  are  now  re- 
moved one  by  one  after  careful  ligation  of 
the  tissues  contained  in  them.  If  this  is  not 
done  thoroughly  very  troublesome  oozing 
will  follow.  The  application  of  the  ligatures 
deep  down  in  the  pelvis  is  facilitated  by  the 
use  of  the  Takayama  dull  needle. 

Removal  of  the  p  hie  glands  and  lymphatic 
tracts.  Though  in  theory  it  would  be  best 
to  remove  all  the  regional  glands  and  lym- 
phatic tracts  in  one  piece  with  the  primary 
growth,  in  practice  it  is  hardly  possible  and  so 
only  a  few  glands  are  removed  with  the 
uterus  (Fig.  6).  The  removal  of  the  glands, 
therefore,  should  be  done  in  the  second  stage 
of  the  operation,  and  only  the  palpable, 
enlarged  glands  with  the  surrounding  con- 
nective tissue  are  dissected  out.  The  glands 
are  removed  solely  by  means  of  the  finger  and 
as  far  as  possible  arc  taken  out  in  one  piece. 
We  have  never  found  cancer  in  glands  of 
normal  size. 
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Suture  of  tlie  peritoneal  floor.  After  all 
oozing  has  been  controlled,  and  there  is 
seldom  loss  of  blood  with  our  technique,  the 
peritoneum  is  closed  in  the  usual  manner 
from  side  to  side  over  the  stump  of  the 
vagina.  The  sutures  are  passed  several  times 
across  the  cut  edge  of  the  vagina  and  the 
bladder,  which  has  been  loosened  from  its 
position  in  removing  the  surrounding  tissues 
and  uterus,  is  thus  more  or  less  fixed.  Some- 
times there  results  postoperative  retention 
of  urine.  A  plan  to  prevent  postoperative 
paralysis  of  the  bladder  will  be  published 
some  other  time.  All  raw  areas  should  be 
covered  over  with  peritoneum. 

In  cases  in  which  infection  is  suspected  the 
upper  end  of  the  vagina  is  partly  closed  by 
sutures  at  either  side,  and  an  opening  in  the 
middle  left  for  drainage  of  the  subperitoneal 
space.  A  gauze  drain  may  then  be  placed  on 
either  side  of  the  pelvis  and  in  the  vaginal 
cavity,  using  care  that  it  does  not  come  in 
contact  with  the  ureter.  The  peritoneal 
cavity  should  also  be  drained  into  the  vagina. 

Closure  of  the  abdominal  7i.'all.  Theabdominal 
wall  is  closed  in  three  layers  in  the  usual  way. 


1.  The  technique  which  I  use  is  quite 
different  from  other  methods  employed  in 
treating  cancer  of  the  uterus. 

2.  With  my  method  any  case  of  cancer  of 
the  uterus,  whether  in  a  very  advanced  stage 
or  in  a  primary  stage,  can  be  operated  upon 
very  satisfactorily.  I  might  say  that  the 
dangers  and  sources  of  failure  which  occurred 
in  my  earlier  operations  with  the  Wertheim 
method  have  almost  disappeared. 

3.  The  control  of  bleeding  is  the  most 
difficult  problem  in  the  radical  abdominal 
operation,  because  in  the  radical  operation  the 
parametrial  tissue  is  widely  extirpated.  Our 
method  renders  extirpation  easy  and  blood- 
less, even  though  the  parametrium  is  ex- 
tensively infiltrated  with  cancer  and  though 
one  excises  the  tissue  near  the  pelvic  floor. 


Fig.  6.  Specimen  of  squamous-celled  carcinoma  of  the 
cervix  in  the  advanced  stage.  This  tumor  was  removed 
by  the  author  and  the  result  has  been  very  satisfactory. 
The  disease  had  spread  in  all  directions  and  the  para- 
met;  ium  was  very  mm  h  thickened  due  to  the  carcinomatous 
infiltration.  Some  enlarged  lymph  glands  are  visible  within. 
The  upper  half  of  the  posterior  wall  of  the  vagina  is  in- 
vaded by  the  growth. 

4.  With  improvement  in  our  operative 
technique  the  operability  percentage  has 
been  raised  and  primary  mortality  has  de- 
creased. 

5.  We  hope  to  be  able  to  report  much  bet- 
ter results  next  year,  when  our  cases  will  have 
passed  the  five-year  period.  So  far  the  results 
have  been  very  satisfactory. 

Of  course,  I  do  not  feel  that  the  method 
described  has  been  perfected  in  all  particulars, 
but  I  do  believe  that  it  is  one  of  the 
most  perfect  that  has  been  designed  for 
the  treatment  of  cancer  of  the  cervix  of  the 
uterus.  If  good  results  in  the  treatment  of 
cancer  of  the  cervix  are  secured  with  this 
method,  it  will  bring  great  happiness  to 
women.  The  honor  for  perfecting  the 
technique  should  naturally  fall  to  my  revered 
teacher,  Professor  Takayama,  and  it  is  to 
give  credit  to  him  that  I  have  described  the 
operation. 
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A  TENDON  TRANSPLANT  FOR  INTRINSIC  HAND  MUSCLE  PARALYSIS 

By  K.  WINFIELD  \EY,  M.D.,  New  York 


I^HE  results  observed  following  suture 
of  peripheral  nerves  have  surpassed 
all  expectations,  but  the  apparently 
slow  rate  of  regeneration  through  the  distal 
segment  of  a  sutured  nerve  is  often  discour- 
aging to  the  patient,  and  the  surgeon  may  have 
to  wait  many  months  before  he  is  rewarded 
by  an  objective  sign  of  a  successful  suture,  i.e., 
the  return  of  voluntary  power  in  the  formerly 
paralyzed   muscles. 

The  return  of  voluntary  power  is  first  ob- 
served in  the  larger  muscles,  very  weak  at 
first,  but  gradually  increasing  in  strength. 
The  smaller  and  more  distally  located  mus- 
cles, such  as  the  intrinsic  muscles  of  the  hand 
and  foot,  are  the  last  to  show  returning 
voluntary'  motor  power.  This  is  due  to  their 
location  and  the  great  amount  of  time  re- 
quired for  the  regenerating  motor  neuraxones 
to  reach  the  end  plates  in  the  muscle  fibers 
at  their  distal  location.  Another  factor  of 
great  importance  is  the  muscular  volume  of 
these  intrinsic  muscles  which  is  so  small  that 
during  the  long  period  of  paralysis,  before 
the  regenerating  neuraxones  can  reach  them, 
they  have  undergone  marked  atrophy,  and 
retain  but  little  of  their  former  muscular 
tissue.  Nature  has  so  arranged  the  nerve 
supply  of  the  intrinsic  muscles  of  the  hand  that 
a  paralysis  of  only  one  nerve,  median  or  ulnar, 
produces  a  minimum  of  disability;  but  when 


the  lesion  involves  both  nerves,  as  so  frequent- 
ly happens  in  injuries  involving  the  neuro- 
vascular bundle  in  the  upper  part  of  the  arm. 
the  disabihty  is  extreme.  In  combined  me- 
dian and  ulnar  nerve  paralysis  regeneration 
of  the  extrinsic  muscles  is  more  or  less  com- 
plete in  12  to  i8  months  following  a  successful 
nerve  suture,  but  in  a  series  of  42  cases  of  com- 
bined median  and  ulnar  paralysis  which  have 
had  a  successful  restoration  of  most  of  the 
extrinsic  muscles,  there  were  but  three  which 
showed  on  last  observation  any  evidence  of 
returning  voluntary  motor  function  in  the 
intrinsic  hand  muscles  supplied  by  these 
nerves. 

In  complete  intrinsic  hand  muscle  paraly- 
sis the  greatest  disability  is  the  loss  of  the 
opposing  action  of  the  thumb.  The  fingers 
are  flexed  at  the  interphalangeal  joints  by  the 
long  extrinsic  liexors — flexor  sublimis  and 
profundus  digitorum — and  when  the  long 
fle.xor  of  the  thumb  (an  extrinsic  muscle)  has 
regained  voluntary  power,  the  distal  pha- 
lanx may  be  flexed;  but  this  partial  function 
is  of  but  little  value  inasmuch  as  the  thumb 
lies  flat  against  the  outer  side  of  the  palm  and 
is  totally  inactive  in  so  far  as  all  opposing 
action  is  concerned. 


lig.  I.     Intrinsic  hand  muscle  paralysis 
of  "flat"  or  "ape  hand." 


lii;.  .'.  Dorsal  view  of  intrinsic  hand  muscle  paral\-sis 
showing  atrophy  of  the  intcrossci  muscle  and  the  action 
of  the  active  extensors  in  pulling  the  thumb  to  a  position 
of  hvperextcnsion.  Patient  is  endeavoring  to  flex  hand. 
Xoliintary  power  has  returned  in  the  long  flexor  of  the 
thumb  so  that  the  distal  phalanx  can  be  flexed. 
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Fig.  3.  Another  view  of  the  flat  hand  of  intrinsic  hand 
muscle  paralysis  with  return  of  function,  following  nerve 
suture,  in  the  flexor  sublimis  and  flexor  profundus  digi- 
torum,  no  power  having  yet  returned  in  the  long  flexor 
of  the  thumb. 


Fig.  4.  Another  picture  similar  to  Figure  3  with  re- 
turn of  voluntary  power  in  all  the  extrinsic  muscles  ex- 
cept the  long  fle.xor  of  the  thum!). 


Fig.  5.  Typical  flat  hand  showing  return  of  power  in 
the  extrinsic  muscles  except  the  long  flexor  of  the  thumb. 
The  tendon  of  the  palmaris  longus  stands  out  prominently. 


Fig.  6.  Flat  hand  with  return  of  function  in  all  the  ex- 
trinsic hand  muscles.  The  tendon  of  the  palmaris  longus 
stands  mil   prominently. 


Fig.  7.  Intrinsic  hand  muscle  paralysis  with  return  of 
power  in  the  long  flexor  of  the  thumb.  Normal  hand  shows 
thumb  in  the  opposed  position.  Defective  hand  shows 
the  attempt  by  action  of  the  long  fle.xor  of  the  thumb, 
flexing  the  distal  phalanx  which  hugs  the  palm. 


Fig.  8.   The  method  of  picking  up  a  pencil  in  intrinsic 
hand  muscle  paralysis  where  the  thumb  cannot  be  opposed. 
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Fig.  lo. 


Fip 


Fig.  c).  First  stage  of  operation — dorsal  incision  extend- 
ing from  metacarpophalangeal  joint  to  3  centimeters  above 
attachment  of  the  extensor  ossis  metacarpi  poUicis  expos- 
ing the  short  extensor  of  the  thumb,  also  showing  its 
relation  to  the  extensor  ossi  metacarpi  jiollicis. 


Fig.  10.  Exposure  of  the  palmaris  longus  tendon,  as  it 
passes  above  the' annular  ligament. 

Fig.  II.  Palmaris  longus  tendon  sectioned;  the  passage 
under  the  anterior  annular  ligament  and  the  opening  in 
the  palmar  fascia. 


It  was  for  the  correction  of  such  a  disability 
as  this  opponens  paralysis  which  led  me  to 
consider  ways  and  means  whereby  the  thumb 
might  be  held  and  retained  in  a  more  normal 
position  and  prevent  the  overstretching  of 
the  intrinsic  thumb  muscles  by  the  active 
extensors  -believing  that  their  constant 
stretching,  by  the  pulling  of  the  thumb  back- 
ward greatly  retarded  regeneration.  \'arious 
types-  of  splints  and  thumb  straps  were  used 
but  because  of  their  inconvenience  when 
worn  the  patient  refused  to  use  the  hand  to 
the  detriment  of  the  other  regenerating  mus- 
cles, or  neglected  to  wear  the  splints  because 
of  their  encumbrance.  I-'inally,  I  devised  an 
operation  done  under  local  anaesthesia,  to 
correct    the    deformity    and    to    relieve    the 


stretching  of  the  paralyzed  intrinsic  muscles. 
After  several  modifications,  the  technique 
described  below  was  used.  The  short  extensor 
tendon  of  the  thumb  was  passed  through  a  tun- 
nel under  the  anterior  annular  ligament  and 
transplanted  into  the  tendon  of  the  palmaris 
longus,  or  that  muscle  being  absent  (about  20 
])er  cent  of  cases)  into  the  flexor  carpi  radialis. 
The  results  of  this  transplant  i)roved  so  satis- 
factory, and  was  accomjianied  by  such  an 
early  restoration  of  thumb  function  that  it 
ceased  to  be  considered  merely  a  splinting 
operation  but  one  definitely  "corrective" 
in  nature.  Its  advantages  are  evident,  and 
we  may  hope  ultimately  for  regeneration  in 
the  paralyzed  muscles  which  are  in  no  way 
injured  by  the  operation.    The  only  muscles 
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sacrificed  are  the  short  extensor  of  the  thumb 
and  the  pahnaris  longus,  the  loss  of  which  is 
productive  of  no  determinable  disability- 

OPEEATIVE  TECHNIQUE 

Local  antesthesia  is  obtained  by  infiltrating 
the  skin  in  the  lines  of  the  proposed  incisions, 
with  a  I  per  cent  novocaine  solution,  to  which 
is  added  1 5  drops  of  adrenalin  chloride  to  each 
30  cubic  centimeters  of  solution.  Following 
the  skin  injection  the  subcutaneous  tissues  are 
infiltrated  down  to  and  including  the  tendon 
sheaths.  The  subcutaneous  tissues  of  the 
thenar  eminence  are  also  infiltrated  in  a  simi- 
lar manner.  After  the  injection  of  the  anaes- 
thetic solution,  pressure  is  made  over  the  in- 
filtrated area  for  a  period  of  about  5  minutes. 
This  latter  procedure  is  important  in  local 
anaesthesia,  as  it  increases  its  intensity  and 
duration.  The  use  of  adrenalin  chloride 
eliminates  much  troublesome  oozing,  and  the 
operation  may  be  entirely  bloodless  if  the 
larger  vessels  are  clamped  before  division. 
This  is  important  because  the  presence  of 
oozing  not  only  interferes  by  obscuring  the 
dissection,  but  it  is  also  responsible  for  sub- 
sequent adhesions  which  tend  to  interfere 
with  the  ultimate  movement  of  the  trans- 
planted tendon. 

First  stage.  The  dorsal  incision  for  exposing 
the  tendon  of  the  short  flexor  of  the  thumb 
is  made  from  the  metacarpophalangeal  joint 
to  3  centimeters  above  the  attachment  of  the 
extensor  ossis  metacarpi  pollicis  following  the 


Fig.  12.  Shows  the  transplanted  short  extensor  of  the 
thumb  passed  subcutaneously  over  the  thenar  eminence, 
under  the  annular  ligament  and  anastomosed  to  the  pal- 
maris  longus. 


line  of  this  tendon  running  near  the  palmar 
side  of  the  anatomical  snuff-box.  The  extensor 
pollicis  brevis  lies  from  0.5  to  i  centimeter 


Fig.  13.    Restored  position  of  the  thumb  following  the 
transplant. 


Fig.  14.    The  opposed  action  of  the  thumb   in  (licking 
up   a  pencil  following  the  transplant. 
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Fig.  lO. 


Fig.  17. 


Fig.  15.     Another  view  of  hand  shown  in  Figures  7  and  8  in  the  correction  of  the 
thumb  paralysis  following  the  transplant.     Thumb  in  resting  position — palmar  view. 
Fig.  16.    Same  hand,  resting  position — lateral  view. 
Fig.  17.    .Same  hand.     Patient  opposing  thumb  to  side  of  little  finger. 


nearer  the  palmar  border  of  the  thumb  than 
the  extensor  polUcis  longus  from  which  it  must 
be  differentiated,  remembering  that  the  lo.ig 
flexor  of  the  thumb  forms  the  dorsal  edge 
of  the  anatomical  snuff-box,  the  extensor  oss's 
metacarpi  pallicis  forming  the  palmar  edge. 
The  sheath  of  the  flexor  brevis  pollicis  often 
unites  with  the  sheath  of  the  extensor  ossis 
metacarpi  pollicis  and  runs  dorsally  to  this 
tendon  and  closely  approximates  it.  The 
sheath  of  the  short  extensor  tendon  is  opened 
and  the  tendon  is  dissected  to  a  point  about 
3  centimeters  above  the  insertion  of  the  exten- 
sor ossis  metacarpi  pollicis.  It  is  here  divided. 
The  tendon  at  the  point  of  division  should  be 
grasped  with  forceps  and  pulled  to  see  whether 
or  not  it  extends  the  distal  jflialanx  of  the 
thumb.  Frequently  in  the  region  of  the  meta- 
carpophalangeal joint  the  short  extenst)r  ten- 
don is  intimately  associated  with  the  long 
extensor  tendon,  and  if  this  should  ])rove  to  be 
the  case  it  should  be  corrected  by  careful  dis- 
section so  that  this  extensor  action  will  be 
felt  only  on  the  flrst  phalanx  of  the  thumb,  re- 
membering that  extension  of  the  distal  pha- 
lanx should  be  accomplished  only  by  the  long 
extensor.     The  tendon  is  now  wrapped  with 


wet  gauze  and  the  palmar  surface  of  the  han  1 
is  exposed. 

Second  stage.  The  palmar  incision — a  ven- 
tral incision  is  made  over  the  prominence  of 
the  palmaris  longus  tendon  and  palm  for  about 
9  centimeters;  6  of  which  expose  the  palmaris 
longus  tendon  and  3  centimeters  extends  over 
the  palmar  fascia.  The  sheath  of  the  palmaris 
longus  tendon  is  opened  and  the  tendon  di- 
vided at  a  point  where  it  begins  to  spread  out 
into  the  palmar  fascia.  The  tendon  is  then 
wrapped  in  gauze  and  held  back  over  the  wrist. 
.\ttention  should  now  be  directed  to  the  bed 
which  was  formerly  occupied  by  the  palmaris 
tendon,  under  which  will  be  found  the  median 
nerve,  and  at  this  ]i:)int  great  care  should  be 
used  to  prevent  injury  to  this  structure.  By 
passing  a  pair  of  curved  forceps  dislally  in  the 
bed  of  the  tendon,  they  will  be  found  to  pass 
readily  under  the  anterior  annular  ligament 
into  the  palm  of  the  haml;  when  the  point 
of  the  forceps  is  felt  under  the  palmar  fascia, 
a  transverse  incision  is  made  through  this 
structure  sufficiently  large  to  permit  the  for- 
ceps to  pass  through  without  constriction. 

Third  stage.  The  superficial  fascia  includ- 
ing its  fat  is  undermined  over  the  thenar  emi- 
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Fig.  18  (at  left).   The  thumb  extended  following  the  transplant. 

Fig.  19.  The  thumb  flexed  following  the  transplant.  This  action  in  the  thumb  is 
entirely  the  result  of  the  transplanted  tendon.  A  comparison  of  Figures  17  and  iS 
will  serve  to  illustrate  the  range  of  motion  afforded  by  the  operation. 


nence  and  the  dorsal  and  palmar  incision 
subcutaneously  connected  while  another  pair 
of  forceps  is  passed  through  this  undermined 
subcutaneous  channel.  At  this  point  the  cut 
end  of  the  extensor  brevis  pollicis  tendon  is 
grasped  by  the  forceps  and  pulled  through  the 
channel  to  the  palmar  incision.'  It  is  here 
again  grasped  by  the  forceps  passing  under 
the  anterior  annular  ligament  and  again  pulled 
under  this  structure  where  it  enters  the  wrist 
in  the  bed  formerly  occupied  by  the  palmaris 
longus  tendon.  The  pulling  on  this  trans- 
posed tendon  now  occupying  the  new  position 
will  produce  a  typical  opposing  action  of  the 
thumb.  With  the  thumb  held  in  this  posi- 
tion and  the  hand  flexed  on  the  wrist  the 
transposed  tendon  is  united  to  the  tendon  of 
the  palmaris  longus,  which  was  divided  earher 
in  the  operation,  endeavoring  to  overcorrect 
somewhat  the  normal  position  of  the  thumb.'- 

i\Ve  have  found  it  advisable  before  transposing  the  tendon  of  the 
flexor  brevis  pollicis  to  lubricate  the  channels  through  which  it  is  directed 
by  pulling  tJirough  them  several  times  a  piece  of  rubber  which  had  been 
dipped  in  liquid  paraffin,  liquid  petrolatum,  or  liquid  alboline;  we  be- 
lieve that  its  use  both  in  the  subcutaneous  passages  and  on  the  tendon 
itself  may  be  beneficial  in  the  prevention  of  adhesions. 

^When  the  palmaris  longus  is  absent,  the  short  extensor  tendon  is 
transposed  under  the  annular  ligament  in  tiie  same  manner,  and  is  at- 
tached to  the  flexor  carpi  radialis  without  the  division  of  this  latltr  ten- 
don. 


After  a  firm  anastomosis  is  made  between 
these  tendons  the  patient  is  asked  to  extend 
his  thumb,  without  allowing  him  to  place  too 
much  strain  on  the  anastomosis.  The  tension 
on  the  tendons  when  properly  sutured  should 
bring  the  thumb  back  over  the  palm  of  the 
hand  when  the  patient  relaxes  his  extensors. 
The  transposed  tendon  now  runs  under 
the  annular  ligament  and  occupies  a  position 
deeper  than  that  formerly  occupied  by  the 
palmaris  longus. 

Fourth  stage.  The  former  sheath  of  the  pal- 
maris longus  is  now  closed  over  the  trans- 
planted tendon  and  the  palmar  and  dorsal 
skin  incisions  closed.  The  hand  and  wrist 
should  be  retained  in  flexion — the  thumb 
occupying  its  new  position — by  suitable 
bandaging  and  splinting  to  avoid  too  great 
tension  upon  the  united  tendons.  The  hand 
and  forearm  should  remain  splinted  in  this 
manner  for  about  i  month;  dressing  should 
be  changed  every  second  or  third  day  and  gen- 
tle passive  movements  insisted  upon  to  pre- 
vent the  formation  of  adhesions. 

After  the  splints  have  been  removed,  we 
beHeve  it  advisable  to  hold  the  thumb  in  its 
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abducted  and  opposed  position  by  means  of 
a  roll  of  bandage  placed  between  the  palmar 
surface  of  the  thumb  and  palm  of  hand,  and 
the  thumb  held  over  this  by  an  adhesive  strap 
or  bantlage  which  can  be  removed  daily  for 
manipulation  of  joints,  etc.  After  6  weeks, 
it  is  sufficient  to  support  the  thumb  in  this 
manner  at  night  only;  and  after  2  months, 
splinting  it  may  be  discarded. 

MUSCLE    TR.^INING 

Before  operation  the  patient  should  be 
shown  the  action  of  his  palmaris  longus,  and 
be  taught  how  to  contract  this  muscle.  Two 
weeks  after  operation  he  should  again  start 
contracting  the  palmaris  longus.  These  con- 
tractions should  continue  as  a  daily  part  of 


his  treatment.  By  doing  this,  it  will  be 
much  easier  after  all  dressings  are  removed, 
for  this  muscle  to  take  upon  itself  its  new 
function  of  opposing  the  thumb.  Following 
this  operation,  with  the  assumption  of  a  new 
position  by  the  thumb,  the  long  flexor  of  the 
thumb  can  now  work  to  advantage  and  it  is 
possible  for  the  patient  to  pick  up  objects 
and  handle  them  in  a  more  normal  man- 
ner, so  that  the  usefulness  of  the  hand  is 
greatly  enhanced.  The  splinting  action  of 
this  transplant  also  relaxes  the  intrinsic  mus- 
cles of  the  thenar  eminence  and  prevents 
their  overstretching  by  the  active  extensors, 
and  in  this  way  keeps  them  in  better  condition 
until  they  shall  again  receive  their  regenerated 
nerve  supply  and  resume  normal  function. 


THE  INDICATIONS  FOR  SURGICAL  TRE.\TMENT  IN  THE  DIFFERENT 

TYPES  OF  GOITER 

Bv  W.  E.  SISTRUNK,  M.D.,  F..A.C.S.,  Rochester,  Minnesota 

Section  on  Surgery,  Mayo  Clinic 


PLUMMER,  after  years  of  painstaking 
study  of  thousands  of  cases  of  goiter, 
claims  that  there  are  only  three  defi- 
nite types  of  goiter,  colloid,  adenomatous, 
and  exophthalmic,  and  that  all  the  other  types 
seen  clinically  are  cither  variations  or  com- 
binations of  these  three.  A  simple  classifica- 
tion like  this  does  much  toward  eliminating 
confused  ideas  with  regard  to  the  various 
types  of  goiter  discussed  in  the  literature. 
Since  the  number  of  patients  operated  on  for 
goiter  is  constantly  increasing  the  question 
of  the  indications  for  surgery  in  the  dilTerent 
types  becomes  important. 

COLLOID    GOITER 

Colloid  goiter  is  definitely  a  goiter  of  youth; 
probably  it  is  never  seen  in  ])ersons  more  than 
30  or  35  and  occurs  most  freciuently  between 
the  ages  of  15  and  25.  In  this  group  are 
included  many  of  the  so-called  adolescent 
goiters,  the  type  which  usually  produces  the 
uniform  fullness  of  the  neck,  so  often  seen  in 
young   women.     Such   types   are   not   infre- 


quently associated  with  nervous  sjtnptoms 
and  tachycardia  that  render  the  differentia- 
tion of  exophthalmic  goiter  quite  difficult, 
especially  if  of  the  vasomotor  type  with  thrills 
and  bruits.  The  basal  metabolic  rate  is, 
however,  normal  or  slightly  lower  than  nor- 
mal, never  increased;  thus  colloid  goiters  may 
be  absolutely  distinguished  from  exophthalmic 
goiters.  In  such  cases  a  marked  reaction  to 
epinephrin  (Cioetsch's  test)  is  obtained  and 
the  goiter  is  therefore  frequently  diagnosed 
exophthalmic  and  erroneously  operated  on. 

Clinically,  colloid  goiter  is  recognized  by 
the  symmetric  enlargement  of  both  lobes  and 
of  the  isthmus  of  the  thyroid  which  it  pro- 
duces and  by  the  characteristic  soft,  granular 
feel  it  imparts  to  the  palpating  fingers.  In 
many  instances  it  produces  no  symptoms 
except  slight  nervousness  or  worry  over  the 
knowledge  of  the  fact  that  it  exists.  Micro- 
scojiically,  it  differs  from  normal  thyroid  tis- 
sue in  that  the  acini  are  ililaled  and  filled 
with  colloid  material,  while  the  epithelium 
lining  the  acini  is  low  and  flat  in  appearance. 
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Colloid  goiter  is  the  only  type  of  goiter 
which  disappears  under  the  administration  of 
iodine  or  thyroxin  and  should  not  be  con- 
sidered a  surgical  condition.  Its  failure  to 
disappear  under  the  administration  of  these 
agents  probably  indicates  that  it  is  not  a 
simple  colloid  goiter,  but  one  of  the  mixed 
types  often  seen,  in  which  a  colloid  goiter  is 
associated  with  small  adenomatous  growths 
of  the  thyroid.  When  such  goiters  are 
treated  with  iodine  or  thyroxin,  the  colloid 
portion  disappears  and  the  goiter  is  reduced 
in  size,  but  the  adenomata  remain  and  are 
then  more  easily  recognized.  Colloid  goiters 
may  recur  when  removed  surgically  unless 
iodine  or  thyroxin  is  administered  as  a 
postoperative  measure. 

.ADENOMATOUS    GOITER 

The  adenomatous  goiter  is  the  most  com- 
mon type.  Although  it  often  seemingly  de- 
velops in  persons  of  middle  age,  the  probabili- 
ties are  that  its  true  origin  in  such  persons 
dates  back  to  early  life,  as  by  far  the  greater 
number  give  a  history  of  ha\ing  tirst  noticed 
the  enlargement  of  the  thyroid  at  some  time 
between  the  ages  of  15  and  20. 

The  enlargement  of  the  thyroid  is  produced 
by  the  growth,  within  the  substance  of  the 
thyroid  gland,  of  encapsulated  adenomata 
which  probably  have  developed  from  foetal 
rests.  The  growth  of  these  adenomata  be- 
gins in  early  life  and  they  may  increase  in 
size  either  slowly  or  rapidly.  In  the  early 
stages  of  their  development  they  do  not  pro- 
duce symptoms  except  in  rare  instances  in 
which  they  develop  in  a  position  such  as  to 
cause  pressure  on  the  trachea.  At  times  they 
produce  an  enormous  enlargement  of  the 
thyroid  gland  and  most  of  the  large  goiters 
are  of  this  type.  Degenerative  changes  are 
prone  to  occur,  usually  through  haemorrhages 
within  the  capsule  of  the  adenomata,  and, 
according  to  the  degenerative  change  which 
predominates,  the  various  clinical  varieties 
of  goiter  such  as  haemorrhagic,  cystic,  and 
calcareous  have  received  their  names.  There 
is  not  infrequently  a  decrease  in  the  secre- 
tory activity  of  the  gland,  producing  a  con- 
dition of  mild  hypothyroidism  with  a  lowered 
basal  metabolic  rate. 


The  adenomatous  t}-pe  of  goiter,  however, 
does  not  always  remain  simple  and  nontoxic. 
Plummer  has  found  that  23  per  cent  of  the 
patients  with  adenomata  of  the  thyroid  who 
present  themselves  for  examination  at  the 
Mayo  Clinic  are  found  to  be  suffering  from 
hyperthyroidism,  but  that  the  sypmtoms 
of  hyperthyroidism  had  not  developed  until 
the  goiter  had  been  present  for  an  average  of 
16  3'ears.  The  h}-perthyroidism  which  we 
find  associated  with  adenomata  produces  a 
clinical  picture  different  from  that  seen  in 
exophthalmic  goiter.  The  two  conditions 
are  often  confused,  but  within  recent  years 
Plummer  has  shown  definitely  wherein  they 
dift'er,  and  has  proved  that  the  condition  in 
which  hyperthyroidism  is  found  associated 
with  adenomata  without  diffuse  parenchy- 
matous hypertrophy  is  a  definite  clinical 
entity.  Boothby  has  also  clearly  shown  the 
differences  between  "adenomata  with  hyper- 
thyroidism," as  described  by  Plummer,  and 
exophthalmic   goiter. 

Adenomatous  goiters  seldom  produce  toxic 
symptoms  in  persons  under  30.  When  toxic 
symptoms  develop  the  metaboHc  rate  is 
found  to  be  increased,  although  it  is  not  so 
high  as  the  rate  in  cases  of  exophthalmic 
goiter.  The  body  is  differently  affected  by 
the  long-continued  mild  hyperthyroidism 
in  this  disease  and  by  the  rapidly  increasing, 
severe  hyperthyroidism  of  exophthalmic  goiter ; 
in  the  former  the  cardiovascular  system  suffers 
more  severely,  while  in  exophthalmic  goiter 
the  nervous  system  is  more  profoundly 
affected.  Often  the  condition  goes  unrecog- 
nized until  symptoms  of  myocardial  degenera- 
tion occur  and  the  patient  begins  to  suffer 
from  palpitation,  arrhythmia,  and  later, 
dyspnoea  and  oedema.  Unless  the  myo- 
cardial changes  are  very  marked  the  con- 
dition is  almost  always  associated  with  in- 
creased blood  pressure.  Other  symptoms 
of  hyperthjToidism  such  as  tremor,  flushed 
moist  skin,  tachycardia,  and  loss  of  weight 
and  strength  are  present. 

Clinically  adenomatous  goiter  may  be 
recognized  by  the  irregular  type  of  growth 
which  it  produces;  the  thyroid  is  asymmetri- 
cally enlarged  and  a  single  or  many  rounded 
tumors    may    be    felt    on   palpation.    These 


:-.5o 


SURGERY,   GYNECOLOGY  AND   OBSTETRICS 


lumors  may  be  cystic,  soft,  hard,  or  even 
stony-like  on  palpation,  according  to  the 
degenerative  changes  that  have  occurred. 
Microscopically,  areas  of  encapsulated  ade- 
nomatous tissue  are  found  scattered  through- 
out the  thyroid  gland.  The  acini  in  these 
adenomatous  areas  may  be  of  foetal  type  or 
they  may  resemble  the  acini  in  the  fully 
developed  thyroid  when  they  often  contain 
large  amounts  of  colloid  material.  Up  to  the 
present  time  it  has  been  impossible  for 
pathologists  to  note  definite  changes  in  either 
the  thyroid  tissue  or  the  adenomatous  tissue 
in  toxic  adenomatous  goiters  by  which  a 
diagnosis  of  hyperthyroidism  can  be  made. 

Adenomatous  goiters  are,  in  the  majority 
of  instances,  best  treated  by  surgical  mea- 
sures, but  in  advising  operation  certain  factors 
should  be  taken  into  consideration.  Since 
it  is  known  that  these  goiters  do  not  produce 
toxic  symptoms  at  the  time  of  life  when  they 
usually  develop  and  that  the  thyroid  gland 
at  that  particular  time  of  life  is  very  essential, 
it  seems  best  to  defer  operation  in  young  per- 
sons. Moreover,  these  growths  usually  in- 
volve both  lobes  of  the  gland  and  when  young 
•persons  are  operated  on  it  is  quite  likely 
that  small  adenomata  that  cannot  be  pal- 
pated, even  after  the  thyroid  is  exposed,  will 
be  left,  and  thus  increase  the  chances  for 
recurrence  of  the  goiter.  For  these  reasons, 
we  usually  recommend  that  small  adenoma- 
tous goiters  in  young  persons  shall  not  be 
treated  surgically  until  the  age  of  25  or  ,50 
is  reached,  except  in  instances  in  which  the 
goiter  increases  in  size  sufliciently  to  cause 
considerable  deformity  or  pressure.  If,  when 
this  age  has  been  attained,  any  of  the  adeno- 
mata are  found  to  be  as  much  as  3  or  4  centi- 
meters in  diameter,  a  partial  thyroidectom\- 
should  be  done.  In  a  healthy  person  at  this 
age  a  thyroidectomy  may  be  done  with  such 
an  extremely  small  risk  that  it  seems  better 
to  advise  operation  than  to  allow  the  goiter 
to  remain  and  thus  subject  the  patient  to  the 
chance  of  later  developing  toxic  symptoms. 
If  the  goiter  is  producing  toxic  symptoms 
when  the  patient  is  first  seen  the  condition 
is  definitely  surgical,  provided  the  damage 
to  the  patient  has  not  been  such  as  to  make 
operation   too   hazardous.     The   removal   of 


toxic  adenomata  causes  the  metaboUc  rate 
to  drop  quickly  to  normal  and  to  remain 
normal,  and  in  practically  all  of  the  patients 
very  marked  improvement  immediately  fol- 
lows such  an  operation.  The  operative  risk 
in  certain  patients  who  are  toxic  and  in 
whom  myocardial  changes  are  marked  is 
much  increased  and  treatment  of  the  heart 
condition  by  means  of  rest  and  digitalis  is 
often  a  necessary  preliminary  to  operation. 

EXOPHTH.\LMIC    GOITER 

Exophthalmic  goiter  may  occur  at  any  age. 
but  is  probably  most  often  seen  in  the  third 
and  fourth  decades  of  life.  In  many  instances 
the  condition  develops  suddenly  with  a  rapid 
increase  in  the  severity  of  s\Tnptoms,  but 
in  some  patients  its  onset  is  insidious  and  se- 
vere symptoms  do  not  develop  until  the  second 
six  months  of  the  disease,  at  which  time  the 
patient  often  passes  through  a  period  of  se- 
vere toxa;mia  in  which  all  of  the  classic  symp- 
toms of  exophthalmic  goiter  are  present  and 
which  is  termed  a  thyroid  crisis.  In  others, 
the  disease  tends  to  run  a  chronic  course 
without  the  development  of  a  true  crisis. 
As  a  rule,  such  sjoriptoms  as  nervousness, 
tachycardia,  tremor,  flushed  moist  skin,  and 
loss  of  weight  and  strength  begin  rather  short- 
ly after  the  onset  of  hyperthyroidism,  and 
in  some  instances  even  before  an  enlarge- 
ment of  the  thyroid  has  been  noticed. 

After  passing  through  a  crisis  the  patient 
usually  improves  considerably,  as  far  as  the 
symptoms  and  general  condition  are  con- 
cerned, but  in  the  majority  of  instances  at 
some  time  within  the  next  few  years  he  passes 
through  another  similar  period.  During  these 
periods  very  marked  damage  occurs  to  the 
heart  and  vital  organs  and  patients  who 
escape  death  usually  become  chronic  invalids 
as  a  result  of  the  degenerative  changes. 

On  palpation  the  gland  in  nearly  all  in- 
stances will  be  fountl  to  be  symmetrically 
enlarged  and  quite  hard.  Microscopically 
the  ei)ilhelium  lining  the  acini  is  found  to  have 
undergone  the  hypertrophic  changes  which 
are  characteristic  of  this  disease;  except  in 
the  late  stages,  very  little  colloid  material 
is  found  in  the  acini.  Clinically  the  condi- 
tion may  be  recognized  by  the  presence  of 
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the  symptoms  enumerated,  the  type  of  en- 
largement of  the  gland,  and  an  increased 
metabolic  rate. 

The  best  results  in  the  treatment  of  exoph- 
thalmic goiter  are  obtained  through  surgery. 
It  cannot  be  denied  that  certain  patients  im- 
prove and  apparently  recover  under  medical 
treatment.  In  the  beginning  of  the  disease, 
however,  it  is  impossible  to  distinguish  be- 
tween the  patients  who  may  fall  in  this  group 
and  those  who  are  destined  to  suffer  severe 
damage  as  the  disease  progresses.  Great 
responsibility  is  assumed,  therefore,  by  ad- 
vising medical  treatment  in  early  cases  in 
which  thyroidectomy  might  prevent  the  de- 
velopment of  the  severe  conditions,  and  in 
many  instances,  the  death  of  patients  who 
would  fail  to  improve  under  medical  treat- 
ment. The  mortality  following  surgical 
procedures  in  this  disease  has  gradually  de- 
creased until  it  is  possible  by  present-day 
methods  to  operate  in  a  large  number  of  con- 
secutive cases  of  exophthalmic  goiter  with- 
out a  death,  but  there  are  some  patients  who 
must  be  operated  on  with  a  relatively  high 
risk  in  order  to  offer  a  chance  for  cure.  The 
mortality  is  materially  increased  when  poor 
judgment  is  exercised  in  selecting  the  type  of 
operation  which  would  be  safest  and  best 
in  a  given  case  and  in  advising  operation  in 
certain  cases  that  are  nonsurgical  at  the  time. 

In  patients  whose  vital  organs  have  not 
been  severely  damaged  at  the  time  they  are 
seen  and  especially  if  the  loss  of  weight  and 
strength  has  not  been  marked,  and  the  meta- 
boUc  rate  is  low,  a  primary  thyroidectomy 
may  be  done  with  comparative  safety.  Often, 
however,  the  patient  when  lirst  seen  by  the 
surgeon  is  so  toxic  or  the  vital  organs  are  so 
badly  damaged  that  primary  thyroidectomy 
is  a  risky  procedure,  and  it  becomes  neces- 
sary to  perform  one  or  two  ligations  of  the 
thyroid  vessels  preliminary  to  the  removal  of 
the  gland. 

Ligation  is  performed  with  two  ideas  in 
view,  first,  as  a  means  of  testing  patients 
who  seem  fit  surgical  risks  for  thyroidec- 
tomy, but  concerning  whom  there  is  enough 
doubt  to  make  ligation  the  safer  procedure, 
and  second,  as  a  means  of  preparing  patients 
for  thyroidectomy.     The  reaction  which  fol- 


lows ligation  is  similar  to  but  less  marked 
than  that  following  thyroidectomy:  this 
reaction  consists  of  an  increase  in  the  pulse 
rate  and  temperature,  vomiting,  nervousness, 
and  mental  irritability;  it  usually  begins 
within  a  few  hours  after  the  operation  has 
been  performed,  gradually  increases  and 
reaches  its  height  within  from  36  to  48  hours, 
and  then,  if  the  patient  survives,  gradually 
subsides. 

Patients  are  usually  extremely  dangerous- 
surgical  risks  during  acute  thyroid  crises. 
We  prefer  to  treat  them  by  means  of  rest, 
fluids,  and  careful  nursing  until  the  crisis 
is  passed  and  there  is  a  gain  in  weight  with 
a  corresponding  subsidence  of  the  pulse  rate, 
the  nervousness,  and  mental  irritabiUty. 
The  metabolic  rate  usually  drops  consider- 
ably following  a  crisis;  patients  who  have  just 
passed  such  a  period  are,  therefore,  not  likely 
to  be  thrown  into  an  acute  attack  of  hyper- 
thyroidism by  thyroidectomy,  but  the  opera- 
tion may  prove  a  dangerous  procedure  because 
of  the  marked  degenerative  changes  in  the 
vital  organs  and  the  weak,  degenerated  heart 
muscles.  In  such  patients  we  have  usually 
found  it  safer  to  perform  two  superior  polar 
ligations  under  local  anaesthesia  7  or  8  days 
apart,  thus  preparing  the  way  for  thyroid- 
ectomy several  months  later. 

The  determination  of  the  basal  metabolic 
rate  is -a  great  aid  in  diagnosis  in  the  early 
stages  of  exophthalmic  goiter.  It  is  a  definite 
index  at  the  time  it  is  taken  of  the  amount 
of  hyperthyroidism,  but  it  gives  no  indication 
of  the  amount  of  damage  which  has  previously 
been  produced  and  can  therefore  be  used  only 
as  an  aid  in  deciding  the  type  of  operation 
which  should  be  performed  on  a  given  patient. 
The  clinical  pictures  of  patients  with  the  same 
rate  vary :  Some  patients  develop  a  tolerance 
to  an  increased  metaboUsm;  for  instance, 
one  patient  with  a  rate  of  +50  per  cent  maybe 
in  a  crisis  and  extremely  ill,  while  another 
with  the  same  rate  may  show  a  very  different 
clinical  picture  and  be  a  fair  surgical  risk. 
Knowledge  of  the  basal  metabolic  rate  is  of 
aid  after  operation  in  determining  whether 
a  sufficient  amount  of  thyroid  tissue  has  been 
removed  and  in  deciding  whether  patients 
with  symptoms  indicative  of  hyperthyroid- 
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ism  after  operation  should  be  operated  on 
again  for  removal  of  a  portion  of  the  remaining 
gland. 

The  results  obtained  following  thyroid- 
ectomy depend  largely  on  the  extent  of 
damage  to  the  vital  organs  at  the  time  of 
operation,  the  best  results  being  obtained 
in  patients  operated  on  early  in  the  course 
of  the  disease  before  severe  damage  to  the 
vital  organs  has  occurred.  If  the  damage  to 
the  organs  has  been  extensive,  it  is  impossible 
to  restore  the  patient  to  normal  health;  the 
operation  usually  stops  the  hyperthyroidism 
and  great  improvement  follows,  but  true 
organic  damage  cannot  be  repaired. 


1.  Plummcr  divides  all  goiters  into  three 
classes:  colloid,  adenomatous,  and  exoph- 
thalmic. 

2.  Colloid  goiters*  occur  in  young  persons, 
are  not  surgical,  and  respond  to  treatment 
with  iodine  and  thyroxin. 

3.  Adenomatous  goiters  usually  appear  in 
young  persons.  Twenty-three  per  cent  of 
the  patients  with  adenomatous  goiters  seen 


in  the  Mayo  Clinic  show  symptoms  of  h}-per- 
thyroidism,  but  these  symptoms  do  not  de- 
velop until  the  goiter  has  been  present  for 
an  average  of  about  16  years.  In  young  per- 
sons, unless  the  goiters  attain  considerable 
size  or  produce  symptoms  of  pressure,  they 
are  not  considered  surgical.  In  the  majority 
of  instances  after  patients  with  adenomatous 
goiter  have  attained  the  age  of  25  or  30,  sur- 
gery is  advocated.  All  adenomatous  goiters 
associated  with  hyperthyroidism  are  con- 
sidered surgical  if  the  condition  of  the  pa- 
tient will  permit  an  operation. 

4.  Exophthalmic  goiters  occur  at  any  age, 
but  most  often  between  the  ages  of  20  and  40. 
The  condition  is  best  treated  surgically  and 
the  best  results  are  obtained  in  patients  oper- 
ated on  early  in  the  course  of  the  disease  be- 
fore marked  damage  has  been  done  to  the 
vital  organs.  Many  patients  require  one  or 
two  ligations  of  the  superior  th\Toid  vessels 
preliminary  to  thyroidectomy  in  order  to 
make  thyroidectomy  a  safer  procedure.  If 
care  is  exercised  in  selecting  the  type  of  opera- 
tion which  should  be  performed  in  a  given 
case,  the  mortaUty  following  operation  is  low. 
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THE  normal  vagina  is  a  closed  canal,  the 
anterior  and  posterior  walls  being  in 
contact.  A  relaxed  condition  of  the 
vaginal  outlet  is  rarely  seen  in  women  who 
have  not  borne  children,  therefore,  we  must 
look  upon  childbirth  as  the  etiological  factor. 
I  have  been  a  witness  in  two  hard  fought 
lawsuits,  in  which  the  attending  physicians 
were  accused  of  negligence  for  permitting 
this  relaxation  to  occur,  and  I  am  glad  to 
report  that  the  juries,  after  a  careful  hearing, 
decided  in  both  cases  in  favor  of  the  obste- 
tricians. It  is  not  unusual  to  hear  a  woman 
remark,  that  if  she  had  received  proper  at- 
tention at  childbirth  a  secondary  operation 
would  have  been  unnecessary.  There  is  also 
a  general  impression  in  professional  circles 
that  a  relaxed  vaginal  outlet  can  be  prevented 
by  properly  suturing  the  perineum  after 
labor.  Hirst  (i)  says  that  "students  are  so 
well  trained  now  that  the  hope  is  justified 
that  a  secondary  operation  of  the  perineum 
will  soon  be  as  rare  as  the  need  for  operation 
for  vesicovaginal  fistula.''  I  have  operated 
on  a  number  of  women  with  relaxed  vaginal 
outlets,  who  had  been  attended  by  the  best 
obstetricians  in  the  country  and  whose  lacera- 
tions had  been  sutured  immediately  following 
labor.  The  confused  and  erroneous  impression 
of  this  condition,  which  exists  not  only  with 
the  laity  but  also  with  the  profession,  needs  to 
be  cleared  up.  It  is  unnecessary  here  to  go  in- 
to minute  details  of  anatomy  of  the  perineum. 
According  to  Cunningham  (2)  the  vagina  is 
a  closed  canal,  the  two  walls  being  in  contact, 
the  rectum  being  in  close  proximity  at  the 
upper  part  of  the  vagina.  As  the  rectum  ap- 
proaches the  outlet  it  is  separated  by  the 
perineal  body.  All  anatomists  agree  that 
the  closed  condition  of  the  vagina  is  due  to 
the  action  of  the  levator  ani  muscle  through 
its  puborectalis  portion.  While  this  muscle 
keeps  the  walls  of  the  vagina  in  contact,  it  is 
not  a  sphincter  of  the  vagina. 

'Read  before  the  Southern  Surgical  .\ssociatio 


Peter  Thompson  (3)  claims  that  the  sphinc- 
ter action  is  produced  by  the  levator  ani  and 
the  bulbocavernosus. 

Paramore  (4)  says:  "The  existence  of  the 
columns  of  the  vagina  depends  upon  the  con- 
tinued activity  of  the  puborectalis.  The 
existence  of  the  perineal  curvature  of  the 
gut  and  the  sigmoid  course  of  the  vagina  are 
similarly  dependent  on  the  continued  activity 
of  the  same  muscle."  This  muscle  is  equal  in 
width  to  the  sternomastoid,  twice  as  thick  as 
the  diaphragm,  weighing  one-fourth  as  much 
as  the  external  oblique  (5). 

The  dynamic  energy  of  the  puborectalis  as 
developed  by  Dickinson  (6)  ranges  from  10  to 
27  traction  pounds.  It  is  found  one-fourth 
of  an  inch  inside  the  hymen  and  is  attached 
to  the  vagina  by  strong  connective  tissue.  It 
passes  down  behind  the  rectum  uniting  with 
its  fellow  of  the  opposite  side.  Contrary  to 
the  views  of  the  old  anatomists,  no  fibers  are 
sent  to  the  mid-point  of  the  perineum.  The 
muscle  acts  as  a  sling  and  holds  the  rectum 
and  vagina  upward  toward  the  pubis,  closing 
the  vaginal  orifice.  Dickinson  (6)  states  that 
"contraction  of  this  muscle  is  capable  of  so 
firmly  closing  the  lower  end  of  the  vagina  that 
coitus  and  vaginal  examinations  become  im- 
possible. In  exaggerated  cases  spasm  be- 
ginning during  the  orgasm  has  held  the  male 
organ  so  firmly  as  to  prevent  its  withdrawal  for 
sometime,  in  some  cases  until  chloroform  has 
released  it." 

Until  recently  gynecologists  and  obstetri- 
cians were  united  in  the  opinion  that  the 
muscle  was  ruptured  during  labor  and  many 
ingenious  operations  were  devised  for  bring- 
ing together  the  divided  ends.  Recently  a 
few  of  the  gynecologists  have  taken  an  op- 
posite view. 

Studdiford  (7)  in  an  excellent  article  shows 
that  there  is  a  band  of  involuntary  muscular 
fibers  that  stretches  across  the  perineal  body 
from    the   puborectalis   on    one    side    to    its 
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fellow  opposite.  He  slates  that  the  pubo- 
rectalis  is  not  injured  during  labor,  but  that  a 
rupture  occurs  of  the  involuntary  muscular 
fibers  and  that  relaxation  of  the  vaginal  out- 
let is  caused  by  the  injury  of  these  fibers, 
preventing  the  levator  ani  from  firmly  con- 
tracting. 

Graves  (8)  in  his  last  edition  coincides  with 
the  views  of  Studdiford  (7).  I  agree  with 
Studdiford  that  the  involuntary  muscles 
do  exist,  but  I  do  not  believe  that  the  rupture 
of  these  fibers  alone  will  cause  an  open  vagina. 
My  own  view  is  that  a  relaxation  of  the  vag- 
inal outlet  is  caused  by  a  lack  of  tone  of  the 
levator  ani  muscle,  due  to  the  overstretching 
which  occurs  at  the  time  of  labor.  The  cases 
of  relaxation  of  the  vaginal  outlet  found  in 
women  who  have  not  borne  children  are  due 
to  a  poor  muscular  development  which  is  not 
only  seen  in  the  perineum  but  is  also  associated 
with  loose,  lax,  abdominal  walls.  In  my 
opinion  the  involuntary  muscular  fibers  that 
Studdiford  (7)  has  mentioned  are  for  the 
purpose  of  holding  back  the  rectum  in  its 
normal  position  as  it  turns  backward  to  form 
the  anus.  WTien  these  fibers  are  injured  the 
rectum  bulges  into  the  vagina  causing  a 
rectocele.  This  theory  easily  exj)lains  why  in 
certain  cases  a  cystocele  is  present  without  a 
rectocele.  If  the  levator  ani  maintains  its 
normal  function  and  a  complete  tear  occurs 
without  involvement  of  the  involuntary 
muscular  fibers,  neither  a  rectocele  nor  cysto- 
cele will  occur.  On  the  other  hand,  if  the 
levator  loses  its  normal  tone  and  the  in- 
voluntary muscular  fibers  are  not  injured,  a 
cystocele  will  occur  but  not  a  rectocele.  If 
the  involuntary  muscularfibersare injured  and 
the  levator  has  not  regained  its  normal 
function,  cystocele  and  rectocele  will  both  be 
present.  I  have  never  seen  a  case  at  opera- 
tion, even  with  the  most  extensive  cystocele 
and  rectocele,  in  which  the  levator  ani  could 
not.  be  demonstrated  intact  and  without 
laceration.  It  is  impossible  in  certain  cases 
for  an  obstetrician,  however  skilled  or  ex- 
perienced, to  prevent  relaxation  of  the  vaginal 
outlet  in  those  cases  where  the  levator  ani 
has  been  stretched  to  the  extent  that  it  will 


not  regain  its  normal  tone.  Every  laceration 
following  labor  should,  of  course,  be  repaired 
at  once.  This  primarj^  operation  tends  to 
prevent  sepsis  and  in  some  cases  a  relaxed 
outlet,  but  not  always.  It  is  impossible  for 
an  obstetrician  to  determine  at  labor  whether 
the  levator  ani  will  fully  regain  its  function, 
and  for  this  reason  it  is  advisable  for  the 
patient  to  report  for  obser\'ation  even,'  few 
months  for  a  period  of  2  years. 

There  is  no  special  operation  to  advise.  It 
is  essential  that  the  rectum  be  pushed  back 
in  its  normal  position  by  blunt  dissection 
after  the  vaginal  flap  is  raised.  The  two  por- 
tions of  the  puborectalis  are  then  brought 
together  in  the  median  line  by  interrupted 
sutures.  This  takes  up  the  slack  in  the  muscle, 
makes  a  closed  canal  of  the  vagina  and  is 
followed  by  excellent  results.  If  a  large  cysto- 
cele is  present,  a  special  operation  on  the 
anterior  wall  of  the  vagina  is  necessary. 

CONCLUSIONS 

In  conclusion  I  desire  to  emphasize  the 
following : 

1.  Relaxation  of  the  vaginal  outlet  is 
caused  by  overstretching  of  the  levator  ani 
muscle  and  lack  of  tone  following  labor. 

2.  It  is  impossible  for  the  obstetrician  to 
detemiine  at  labor  whether  the  muscle  will 
regain  its  nonnal  function  or  not. 

3.  All  lacerations  following  labor  should 
be  immediately  repaired  for  the  purpose  of 
preventing  sepsis,  remembering  that  it  will 
not  prevent  relaxation  if  the  levator  is  over- 
stretched. The  condition  is  easily  cured  at 
secondary  operation  by  bringing  together  the 
overstretched  muscle  in  the  meilian  line  by 
interrupted  sutures. 
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IF  one  may  judge  from  the  published 
statistics  of  the  various  chnics,  surgeons 
can  view  with  pride  the  reduction  of  the 
mortality  accompanying  diffuse  peritonitis. 
According  to  Douglas  (5),  in  the  period  from 
1888  to  1904,  in  the  hands  of  the  foremost 
American  and  foreign  surgeons,  65  per  cent 
of  such  patients  succumbed;  while  the  mor- 
tahty  for  the  years  1900  to  1904  inclusive  was 
55  per  cent.  Murphy  (1,3),  in  1908,  was  able 
to  report  the  astoundingly  low  mortality  of  a 
little  more  than  4  per  cent.  Undoubtedly, 
several  factors  have  contributed  to  effect 
this  improvement  in  the  results,  and  some  of 
these  measures  have  come  to  be  so  generally 
accepted  and  practiced  in  the  treatment  of 
diffuse  peritonitis  as  to  justify  scarcely  more 
than  their  mention. 

In  this  class  we  can  place  early  operation. 
There  is  no  question  that  this  factor  alone  is 
sufficient  to  explain  fully  the  differences  in 
the  earlier  and  more  recent  statistics;  for  it  is 
a  well  recognized  fact  that  a  frail  patient 
operated  upon  within  a  few  hours  after  the 
perforation  of  an  ulcer  or  the  rupture  of  an 
appendiceal  abscess  is  a  far  better  risk  than  a 
robust  patient  at  the  end  of  48  hours,  irre- 
spective of  what  procedure  is  adopted  at  the 
operation.  This  is  particularly  signiticant 
when  it  is  learned  that  all  of  Murphy 's patients 
were  operated  upon  in  less  than  40  hours,  and 
this  author  emphasizes  the  desirability  of 
even  earlier  operation. 

In  the  same  class  is  to  be  placed  the  free 
use  of  water  or  salt  solution  by  rectum.  There 
are,  indeed,  few  surgeons  today  who  do  not 
consider  this  measure  of  the  greatest  impor- 
tance in  the  treatment  of  patients  suffering 
from  any  severe  septic  condition,  and  it  seems 
particularly  appropriate  in  reference  to  peri- 
tonitis where  dehydration  is  the  rule.  I 
believe,  however,  that  it  is  not  sufficiently 
appreciated  that  even  better  results  may  be 


obtained  by  the  use  of  the  subcutaneous  injec- 
tion of  nonnal  salt  solution  in  addition,  for 
by  this  way,  more  rapid  and  larger  absorption 
may  be  obtained,  and  we  are  not  dependent 
upon  the  troublesome  and  uncertain  procto- 
clysis. 

Concerning  other  details  of  treatment^ 
however,  surgeons  are  not  in  such  perfect 
accord.  Thus,  we  find  that  there  are  those 
who  do  not  favor  the  use  of  opium;  some  even 
going  so  far  as  to  advocate  the  use  of  pur- 
gatives. In  regard  to  posture  also,  there  is  a 
difference  of  opinion,  some  contending  that 
absorption  is  delayed  and  the  condition  of  the 
patient  improved  by  the  use  of  the  head 
elevated  position.  It  would  be  interesting  to 
include  in  the  discussion  a  consideration  of 
these  points,  but  at  this  time  I  am  particu- 
larly concerned  with  the  status  of  another 
debatable  procedure;  namely,  the  irrigation 
of  the  peritoneal  cavity  in  the  presence  of  a 
diffuse  peritonitis. 

According  to  some  authors,  the  use  of  the 
adjective  "debatable"  in  regard  to  the 
employment  of  irrigation  in  peritonitis  is 
scarcely  pennissible,  for  they  deem  that  the 
epoch-making  paper  of  the  late  J.  B.  Murphy 
(13)  closed  the  debate  upon  this  subject. 
Thus,  Hertzler  (9)  states:  "Many  have 
opposed  it,  and  since  Murphy  excluded  it 
from  his  method  of  treatment,  it  is  but 
seldom  used."  With  due  consideration  for 
the  eminence  of  the  opponents  of  this  pro- 
cedure, it  does  seem  that,  in  their  enthusiasm, 
they  have  overlooked  the  names  of  some 
surgeons  who  are  entitled  to  a  hearing;  for 
such  men  as  Mikulicz,  Kammerer,  Hartwell, 
Moynihan,Senn,  Blake,  Bevan,  and  Mumford, 
hav'e  advocated  irrigation  in  the  presence  of  a 
diffuse  process. 

Let  us  consider  the  objections  that  have 
been  raised  against  the  use  of  saline  irrigation 
in  the  presence  of  diffuse  peritoneal  infection. 
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1.  It  tends  to  produce  shock  by  subjecting 
the  patient  to  a  longer  operation. 

2.  It  traumatizes  the  peritoneum  and 
accelerates  absorption. 

3.  It  washes  off  the  defensive  phagocytes 
and  removes  the  protective  exudate.  Accord- 
ing to  Murphy  (13):  "Washing  removes 
the  pus  with  its  mj'riads  of  leucocytes,  sent 
there  for  the  sole  purpose  of  protection." 
In  reference  to  the  peritoneal  fluid,  he  says: 
"There  can  be  no  doubt  that  this  fluid,  small 
in  amount  though  it  is,  has  great  bac- 
tericidal properties;  it  is  increased  greatly 
both  in  quantity  and  bactericidal  potency 
even  very  early  in  peritoneal  infections. " 
Hertzler  (9)  says:  "Much  hann  is  done  also  by 
removing  the  natural  defensive  forces  of  the 
tissues.  The  exudate  covering  the  surface  of 
the  peritoneum  is  composed  of  serum  and  cells 
and  in  just  the  measure  that  irrigation  is 
effective  it  is  harmful  by  removing  this 
protective  measure." 

4.  It  spreads  infectious  material  from  the 
primary  focus  to  areas  of  the  peritoneum  that 
had  not  previously  been  involved.  It  is 
probable  that  no  operable  case  ever  showed  a 
true  "general"  peritonitis;  at  most,  the 
process  is  a  "diffuse"  one  and  there  arc  cer- 
tain portions  of  the  peritoneum  which  are  not 
the  seat  of  actual  inflammatory  changes. 
Murphy  has  pointed  out  that  colon  bacilli 
are  constantly  present  in  the  immediate 
vicinity  of  a  perforation,  while  cultures  taken 
from  more  distant  portions  of  the  cavity  may 
show  the  presence  only  of  the  hannless 
staphylococcus  albus  or,  indeed,  be  actually 
sterile.  Therefore,  he  contends  that  flooding 
the  cavity  with  salt  solution  serves  to  sweep 
the  colon  bacilli  to  these  hitherto  unin- 
vaded  regions. 

These  objections  inay  appear  to  constitute 
a  severe  indictment  against  the  practice  of 
peritoneal  irrigation,  but  a  closer  analysis 
reveals  that  the  basis  upon  which  they  rest  is 
more  fancied  than  real.  It  is  indeed  true  that 
long  exposure  of  the  intestines  to  the  air  with 
the  resulting  drying  joined  to  the  trauma  of 
excessive  handling  will  give  rise  to  a  condi- 
tion similar  to  surgical  shock.  Prolonged 
etherization  also,  as  I  have  been  able  to 
demonstrate,  will  much  reduce  the  resistance 


of  animals  to  intraperitoneal  infection,  but 
these  factors  are  by  no  means  necessitated  in 
employing  irrigation  clinically.  As  Reichel 
(14)  first  pointed  out.  and  has  been  confirmed 
by  ]\Iurphy  and  Buxton,  overwhelming 
toxaemia  may  produce  a  condition  closely 
simulating  shock;  and  I  am  inclined  to  sus- 
pect that  the  added  few  minutes  demanded 
by  irrigation  are  less  apt  to  cause  this  so-called 
shock  than  is  the  hasty,  ill-executed  operation 
performed  in  accordance  with  a  too  literal 
acceptance  of  the  dictum:  "Get  in  quickly — 
get  out  quicker. "  Impressed  with  the  de- 
sirability of  excessive  speed,  the  operator  is 
apt  to  leave  in  the  peritoneal  cavity  bacteria, 
toxins,  and  material  which  will  serve  as 
culture  media  for  the  bacteria,  with  the  re- 
sult that  the  shock-like  toxaemia  takes  place. 
Wegner  (18)  first  showed  the  influence  of 
injecting  albuminous  material  along  with  the 
bacteria,  and  Grawitz  (6)  emphasized  the 
great  increase  in  the  virulence  of  the  organisms 
produced  by  the  simultaneous  injection  into 
the  cavity  of  such  substances  as  blood  clot, 
agar,  or  gelatin  with  the  bacteria.  Similar 
observations  have  been  made  by  Waterhouse 
(17)  and  Halsted  (7);  and  Murphy  (13) 
recognized  the  possibility  that  the  presence  of 
foreign  material  in  the  peritoneal  cavity  may 
act  dcleteriously,  because  he  makes  the  follow- 
ing statements:  "Many  micro-organisms 
injected  into  joints  without  foreign  bodies 
produce  no  inflammatory  reaction,  while  the 
same  culture  injected  with  foreign  bodies 
produce  violent  s\-novitis";  again:  "The 
introduction  of  bacteria  into  the  peritoneal 
ca\aty  is  not  sufficient  to  produce  peritonitis 
if  the  membrane  be  healthy  and  free  from 
foreign  bodies."  If  one  accepts  the  \new 
that  foreign  matter  in  some  way  enhances 
greatly  the  virulence  of  bacteria  in  the  peri- 
toneal cavity,  it  is  hard  to  understand  why  the 
importance  of  its  removal  is  not  readily 
granted.  The  more  I  see  of  dilTuse  peritonitis, 
either  as  produced  experimentally  or  as  it 
occurs  clinically,  the  more  I  am  impressed 
with  the  fact  that  speed,  however  desirable, 
should  not  be  obtained  at  the  expense  of 
methods  that  leave  in  the  peritoneal  cavity 
cxtrava.saled  intestinal  contents,  countless 
unabsorbed  bacteria,  and  their  toxins. 
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As  to  the  second  point,  namely,  that  irriga- 
tion traumatizes  the  peritonemn  and  accele- 
rates absorption,  it  is  probable  that  both 
contentions  have  no  basis.  It  is,  indeed,  hard 
to  conceive  how  irrigation  properly  carried 
out  will  traumatize  the  peritoneum.  There 
is  no  question  but  that  the  older  methods. 
where  a  hypotonic  solution  of  simple  boiled 
water  or,  even  worse,  a  strongly  irritant  anti- 
septic was  used,  often  along  with  vigorous 
sponging  and  eventration  injured  this  delicate 
membrane;  but  when  one  fills  the  cavity  and 
covers  the  intestines  with  warm,  isotonic 
salt  solution  and  is  careful  to  avoid  me- 
chanical insult  to  the  tissues,  it  would  seem  that 
there  is  far  less  tendency  to  "trauma"  than 
when  the  intestines  are  exposed  to  the  drying 
influence  of  the  air.  Wegner  (i8)  has  shown 
that  exposure  of  the  intestines  to  dry  air  is 
followed  by  a  paralytic  ileus  and  collapse  of 
the  animal,  while  on  the  other  hand,  the  same 
operative  procedures,  with  the  exception  that 
wami,  moisture-laden  air  was  passed  over  the 
intestines,  were  followed  by  no  disastrous 
consequences.  Proper  technique,  therefore, 
should  cause  no  excessive  trauma,  but  that 
trauma  is  conducive  to  increased  rapidity  of 
absorption  seems  open  to  question.  If  the 
peritoneal  membrane  plays  the  role  of  a 
passive  filter,  injury  to  or  destruction  of,  the 
constituent  cells  will  accelerate  filtration; 
but  if  these  cells  possess  a  secretory  power 
similar  to  those  of  the  kidney,  injury  to  them 
will  lessen  their  acti\aty.  I  do  not  contend 
that  absorption  from  the  peritoneal  cavity 
is  accomplished  through  vital  activity  of  the 
cells,  but  the  reverse  has  not  been  proved 
and  should  not  be  assumed. 

It  must  be  admitted  that  irrigation  to  be 
effective  removes  the  greater  part  of  the  peri- 
toneal exudate.  At  the  onset,  the  exudate 
may  be  possessed  of  defensive  properties, 
but  is  this  true  of  it  at  the  time  of  opera- 
tion? Would  any  surgeon  be  wiUing  to  inject 
a  considerable  amount  of  the  exudate  from  a 
patient  suffering  from  a  severe  peritonitis 
into  another  patient  with  the  object  of  con- 
ferring a  passive  immunity  upon  this  second 
patient?^  It  would  seem  that  statements  such 
as  those  made  by  Murphy  and  Hertzler  are 
based  upon  rather  faulty  reasoning;  impressed 


by  the  fact  that  this  exudate  originally  con- 
tained phagocytes  and  unformed  defensive 
products,  these  authors  have  apparently  for- 
gotten that  later  in  the  disease  it  teems  with 
virulent  bacteria.  Moreover,  as  recently  em- 
phasized by  Hughes  (lo),  as  the  disease  prog- 
ressed the  vitality  of  the  phagocytes  decreased 
and  the  defensive  substances  were  replaced  by 
bacterial  toxins,  so  that  the  originally  pro- 
tective fluid  became  nothing  more  than  a 
toxin-laden  culture  medium  for  the  patho- 
genic organisms,  acting  like  the  "foreign 
bodies"  so  dreaded  by  these  authors.  It  is 
interesting  to  note  that  Mikulicz  observed 
an  increased  production  of  phagocytes  follow- 
ing the  introduction  of  salt  solution  into  the 
peritoneal  cavity;  so  that  instead  of  decreas- 
ing the  resistance  of  the  peritoneum  by  rob- 
bing it  of  the  exudate  it  is  possible  that  the 
powers  of  resistance  are  actually  heightened. 

The  possibility  of  spreading,  through  irri- 
gation, \'irulent  bacteria  to  uninvolved  por- 
tions of  the  peritoneum  is  a  point  to  be  care- 
fully considered.  No  one  advocates  irrigation 
of  the  uninvolved  peritoneum  in  the  presence 
of  a  definitely  walled-off  abscess.  Even  the 
staunchest  supporter  of  free  irrigation  re- 
serves this  measure  for  those  cases  where 
there  is  reason  to  believe  that  we  are  dealing 
with  a  diffuse  process.  Since  in  these  cases 
there  is  always  at  some  stage  more  or  less  free 
fluid  in  the  cavity,  it  is  difficult  to  understand 
how  the  contact  of  this  fluid  in  the  cavity  is 
limited  to  either  the  sound  or  diseased  peri- 
toneum. In  view  of  this  difficulty,  it  appears 
that  the  sterile  saline  can  scarcely  be  more 
active  in  disseminating  the  infectious  ma- 
terial. Either  fluid  is  capable  of  carrying 
bacteria  in  suspension  to  distant  parts  of  the 
peritoneal  cavity,  but  the  defensive  powers 
of  the  tissues  in  these  regions  are  sufficient  to 
enable  them  to  overcome  the  infecting  or- 
ganisms. Negative  cultures  do  not  prove  that 
these  regions  were  uninvaded;  all  that  they 
show  are  that  they  are  iminvolved. 

What  may  be  said  in  favor  of  the  use  of 
free  irrigation  with  normal  salt  solution  in 
appropriate  cases? 

First,  contrary  to  the  views  that  its  oppo- 
nents have  advocated,  it  lessens  the  tendency 
to  shock.   This  is  accomplished  by  preventing 
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undue  loss  of  heat  through  the  use  of  a  solu- 
tion slightly  above  body  temperature  and  also 
through  the  prevention  of  drying  of  the  exposed 
intestines. 

Second,  it  washes  out  mechanically  a 
certain  number  of  unabsorbed  bacteria,  and, 
at  the  same  time,  fibrin,  pus,  blood  clot,  or 
intestinal  contents  which  may  serve  as  "for- 
eign material,"  facilitating  the  growth  of  the 
bacteria.  As  has  been  previously  mentioned, 
Grawitz  (6),  Reichel  (14),  Waterhouse  (17), 
and  Murphy  (13)  have  indicated  the  impor- 
tance of  such  foreign  matter  in  the  genesis  of 
infection.  The  three  first  named  authors 
have  shown  that  the  intraperitoneal  injection 
of  aqueous  suspensions  of  bacteria  were 
not  productive  of  results,  while  similar  doses 
of  bacteria  accompanied  by  pus,  gelatin, 
agar,  or,  especially,  blood  clot  uniformly  gave 
rise  to  a  peritonitis. 

Third,  it  serves  to  dilute  those  to.xins  which 
are  not  removed  at  the  time  of  operation. 
Unless  removed  these  must  be  destroyed  in 
the  tissues  or  eliminated  unchanged,  and,  if 
one  be  permitted  to  reason  by  analogy, 
dilution  will  markedly  lessen  their  injurious 
action.  Kleiner  and  Mcltzcr  (11)  have  shown 
that  dilution  greatly  reduces  the  toxicity  of 
strychnine  when  that  drug  is  injected  into 
animals;  and  the  same  principle  has  been 
shown  by  Hatcher  (8)  and  his  co-workers 
to  apply  to  certain  of  the  local  anaesthetics. 
These  latter  e.xperimentcrs  found,  for  exam- 
ple, that  when  small,  repeated  doses  of  novo- 
caine  are  injected  into  cats,  more  than 
twenty  times  thedosealmost  invariably  fatal, 
when  given  quickly,  would  be  survived.  If 
dilution  thus  lessens  the  toxicity  of  strych- 
nine and  novocaine,  it  is  probable  that  it 
would  similarly  lessen  the  toxicity  of  bac- 
terial poisons. 

Finally,  the  peritoneum  is  an  absorbing 
surface  of  great  activity.  Attention  was  first 
directed  to  this  by  Wegner  (18)  and  it  has 
been  emphasized  by  Clairmont  and  Haberer 
(3),  Schnitzler  and  Ewald  (15),  and  Dandy 
and  Rowntrce  (14).  These  last  named 
authors  have  shown  that  i^henolsulphoneph- 
thalein  appears  in  the  blood  within  two 
minutes  after  its  introduction  into  the  jicrito- 
neal  cavity  of  dogs,  and  that  at  the  end  of  an 


hour,  from  40  to  60  per  cent  of  the  injected 
dye  had  appeared  in  the  urine.  Pediatricians 
have  recognized  the  value  of  the  intraperito- 
neal administration  of  fluid,  and  it  is  now  a 
frequent  procedure  in  cases  of  infants  suffer- 
ing from  excessive  water  loss. 

These  arguments,  based  upon  theoretical 
considerations,  do  not,  I  believe,  tend  to  show 
that  irrigation  of  the  peritoneal  cavity  in  the 
presence  of  a  difl'use  peritonitis  is  a  reprehen- 
sible procedure.  Actual  results,  however,  as 
I  have  already  pointed  out,  should  influence 
us  in  making  a  decision  rather  than  these 
theoretical  considerations,  no  matter  how 
logical  the  latter  may  seem. 

It  requires  the  utmost  caution  not  to  be 
misled  by  clinical  results.  The  surgeon  does 
not  emplo}'  a  single  procedure  in  the  treat- 
ment of  his  patient  and  it  is  difficult  to  know 
which  one  is  most  active  in  eft'ecting  a  cure. 
With  each  case,  the  conscientious  physician  is 
concerned  primarily  in  effecting  a  cure  and 
onl}'  secondarily  with  detenuining  the  effi- 
ciency of  the  various  procedures  adopted.  It 
would  seem,  therefore,  that  by  means  of 
animal  experimentation,  where  the  conditions 
may  be  more  accurately  controlled  and  where 
the  recovery  of  the  animal  is  unimportant  the 
most  valuable  infomialit)n  could  be  obtained. 

The  attempt  to  learn  through  animal  ex- 
perimentation the  value  of  irrigation  in  the 
treatment  of  peritonitis  has  not  been  lacking. 
Reichel  (14),  in  an  excellent  paper,  publishes 
the  reports  of  experiments  which  seem 
to  indicate  that  irrigation  is  not  only  useless 
but  actually  does  hanu.  Claimiont  and 
Haberer  (3)  were  unable  to  save  any  animals 
that  had  received  a  fatal  dose  of  bacteria 
intraperitoneally,  though  irrigation  was  prac- 
ticed in  some  cases  within  a  few  minutes  after 
the  injection  of  the  organisms.  They  did 
find,  however,  that  by  means  of  irrigation 
animals  could  be  saved  from  otherwise  fatal 
doses  of  toxins  which  had  been  injected  intra- 
peritoneally. Witzel  (iq)  concludes  that  irri- 
gation is  of  value,  but  gives  no  details  of 
his  experiments.  Trzebicky  (16)  states  that 
irrigation  was  effective  in  saving  7  out  of  18 
dogs,  while  the  control  dogs  all  died. 

During  the  past  15  months.  I  have  en- 
deavored to  secure  additional  infonnation  as 
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to  the  probable  value  of  irrigation  in  the  treat- 
ment of  peritonitis.  In  spite  of  the  fact  that 
I  have  used  over  250  animals  during  this 
period,  I  cannot  say  that  the  question  has 
been  definitely  answered. 

The  production  of  an  experimental  perito- 
nitis at  all  comparable  to  the  condition  en- 
countered clinically  is  practically  impossible. 
Reichel  (14)  has  emphasized  this  fact,  declar- 
ing that  there  results  either  a  comparatively 
mild  disturbance  from  which  the  animal  will 
recover;  rapid  death  with  no  demonstrable 
changes  in  the  peritoneal  cavity;  peritonitis 
with  a  hemorrhagic  exudate  and  early  death; 
while  only  rarely  is  there  seen  the  more  pro- 
longed peritoneal  involvement  found  in  human 
beings  with  its  purulent  or  seropurulent 
exudate.  These  statements  I  have  been 
abundantly  able  to  confirm;  as  well  as  his 
observation  as  to  the  enormous  variation 
in  the  resistance  of  different  dogs.  The  details 
of  these  experiments  will  be  published  else- 
where; it  is  of  interest,  however,  to  review 
the  results  briefly. 

The  ideal  as  I  saw  it  was  to  produce  in  dogs 
a  peritonitis  which  would  always  cause  the 
death  of  the  animals  unless  appropriate  treat- 
ment was  instituted  and  then  to  ascertain  the 
value  of  the  two  methods  of  treatment; 
namely,  either  rapid  incision  and  drainage, 
with  repair  of  any  wound  that  existed,  or, 
the  use  of  irrigation  with  normal  saline  in 
sufficient  amounts  to  wash  out  exudate  and 
detritus.  In  the  cases  where  irrigation  was 
employed,  drainage  was  seldom  used;  and  in 
the  cases  treated  without  irrigation,  the  best 
results  were  obtained  in  those  where  drainage 
was  omitted.  This  is  mentioned  as  an  in- 
teresting fact;  it  does  not  prove  that  the 
drainage  was  injurious  or  could  be  safely 
dispensed  with. 

It  was  soon  found  that  this  ideal  was  unob- 
tainable. The  resistance  of  different  dogs 
varied  to  such  an  extent  that  a  procedure 
which  would  cause  the  death  of  certain  highly 
resistant  animals  was  so  rapidly  fatal  to  the 
average  animal  as  to  render  any  treatment 
useless.  It  was  necessary  to  be  content, 
therefore,  with  a  procedure  which  gave  rise 
to  a  peritonitis  fatal  to  the  great  majority  of 
untreated   dogs,   and,   subjecting  all   of   the 


animals  to  this  procedure,  to  ascertain  the 
number  of  survivals  in  the  three  different 
series:  controls,  non-irrigated,  and  irrigated. 

The  attempt  was  first  made  to  produce  the 
peritonitis  by  injecting  pure  cultures  of 
different  bacteria  intraperitoneally.  Whether 
these  were  in  bouillon  or  gelatin,  a  fatal 
peritonitis  could  scarcely  ever  be  produced, 
and  even  the  simultaneous  injection  of  blood 
clot  or  fcecal  suspension  was  generally  unsuc- 
cessful in  accomplishing  this  end.  Recourse 
was  next  had  to  incision  of  the  colon.  At 
first,  this  was  done  by  thrusting  the  knife 
through  the  wall  of  the  colon,  as  low  in  the 
pelvis  as  could  be  conveniently  reached. 

The  peritonitis  produced  in  this  way,  how- 
ever, ran  a  very  irregular  course,  many  of  the 
untreated  controls  surviving.  The  inclusion 
of  the  results  of  these  experiments  here  would 
only  confuse,  so  an  analysis  of  them  will  be 
withheld  until  the  appearance  of  the  more 
detailed  paper.  A  vaore  virulent  disease  was 
produced,  however,  in  the  following  manner. 
The  exudate  removed  from  a  dog  succumbing 
to  a  fatal  perforative  peritonitis  was  injected 
intraperitoneally  into  other  dogs  and  by  suc- 
cessive passage,  its  toxicity  was  greatly  en- 
hanced, according  to  the  method  of  Bur- 
ginsky  (i).  If  this  enhancement  were  carried 
too  far,  the  virulence  became  so  great  that 
all  animals  died  regardless  of  the  method  of 
treatment.  Many  experiments  were  necessary, 
therefore,  before  an  exudate  of  satisfactory 
strength  was  secured.  Bacteriological  exami- 
nation of  this  exudate  in  three  instances 
was  kindly  made  by  Dr.  S.  W.  Budd,  and 
bacillus  coli  was  the  only  organism  recover- 
able. The  same  finding  was  made  in  the  heart 
blood  from  one  dog  succumbing  to  the  infec- 
tion. It  is  possible  that  other  organisms  were 
associated  with  the  colon  bacillus,  but  were 
overgrown  by  the  latter.  Five  difi'erent 
exudates  were  used  with  fairly  satisfactory 
results.  Grouping  all  of  these  together,  we 
found  that  the  animals  treated  by  irrigation 
had  the  lowest  mortality  rate.  The  results 
of  the  experiments  are  given  below. 


Method  of  Treatment 
Incision  and  drainage 
Controls 
Irrigation 


100  per  cent 
89.1  per  cent 
78.9  per  cent 
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Even  with  a  highly  virulent  exudate,  cer- 
tain of  the  untreated  controls  survived.  The 
attempt  was  always  made  to  use  the  animals 
in  worst  condition  for  irrigation,  and  it  was 
found  that  the  initial  leucocyte  count  and  its 
behavior  following  the  injection  of  the  exudate 
gave  some  information  as  to  the  prognosis. 
Thus,  a  dog  with  a  high  initial  white  count  and 
responding  by  an  increase  in  the  leucocytes 
following  the  injection  was  found  to  be  more 
resistant  than  one  with  a  lower  count  and  a 
poor  response  on  the  part  of  the  leucocytes 
following  the  injection.  When  it  is  realized, 
then,  that  the  dogs  subjected  to  irrigation 
represent  the  poorest  risks,  the  figures  assume 
an  added  importance  and  speak  strongly  in 
favor  of  this  procedure.  The  adoption  of  the 
"get  in  quickly — get  out  quicker"  method 
was  particularly  disastrous;  not  only  did  all 
of  the  animals  so  treated  succumb,  but  their 
duration  of  life  was  distinctly  lessened.  This, 
I  am  convinced,  was  due  to  the  etherization, 
but  in  spite  of  this  factor,  the  mortality  per- 
centage of  the  irrigated  animals  who  also  had 
ether  is  lower  than  that  of  the  controls. 

In  estimating  the  value  of  the  reports  as 
to  the  number  of  recoveries  following  opera- 
tion for  ditTuse  peritonitis,  it  is  necessary  to 
know  what  is  meant  by  the  term  "diffuse 
peritonitis."  Unfortunately,  there  is  lack  of 
agreement  as  to  what  constitutes  a  diffuse 
process;  one  surgeon  so  designating  a  condi- 
tion which  a  second  operator  will  feel  to  be  an 
instance  of  localized  infection.  It  is  to  be 
regretted  that  there  are  no  definite  cri- 
teria which  may  be  used  to  detennine  the 
gravity  of  a  peritonitis  as  we  encounter  it, 
but  the  following  points  are  certainly  of  much 
assistance  in  arriving  at  a  conclusion  as  to 
this. 

1.  The  genesis  of  the  peritonitis;  whether 
it  arise  from  a  stab  or  gunshot  wound,  per- 
forated ulcer,  or  ruptured  appendix; 

2.  The  number  of  cases  of  "diffuse  periton- 
itis" in  proportion  to  the  total  number  of 
acute  cases  seen  by  the  surgeon ; 

3.  The  lapse  of  time  which  has  occurred 
since  the  onset  of  the  symptoms', 

4.  The  general  appearance  of  the  patient, 
the  character  of  the  pulse,  and  the  nature  of 
the  abdominal  resistance;  and 


5.  Finally,  the  appearance  on  opening  the 
abdomen. 

A  very  frequent  cause  of  fatal  peritonitis 
is  a  ruptured  appendix  or  appendiceal  ab- 
scess. From  an  examination  of  the  mortality 
statistics  for  the  state  of  Virginia,  it  would 
seem,  from  a  conservative  estimate,  that  over 
500  persons  died  during  1919  from  appen- 
dicitis. In  the  registration  area  of  the  United 
States,  comprising  about  75  per  cent  of  the 
population,  9,941  deaths  were  reported  as 
due  to  appendicitis  during  191 8,  while 
peritonitis  was  responsible  for  1858.  Un- 
doubtedly, many  patients  succumbed  to 
peritonitis  masquerading  under  a  diagnosis  of 
"acute  gastritis,"  or  where  death  occurred 
with  no  attending  physician.  IMoreover,  it  is 
probable  that  the  course  of  the  disease  in 
different  patients  when  a  common  cause 
exists  will  follow  more  nearly  similar  Hues  than 
where  cases  due  to  diverse  causes,  such  as 
wounds  or  ulcer  perforations,  are  included. 
Therefore,  in  the  present  discussion  of 
peritonitis,  I  shall  limit  myself  to  a  considera- 
tion of  those  which  have  originated  as  the 
result  of  appendiceal  rupture. 

During  the  past  12J2  years,  there  have 
occurred  in  my  practice  1,031  cases  of  acute 
appendicitis.  In  the  same  period  of  time, 
we  have  encountered  ^t,  cases  that  we  con- 
sidered instances  of  true,  perforative  diffuse 
peritonitis.  Therefore,  the  cases  of  peritonitis 
constitute  a  little  more  than  3  per  cent  of  the 
total  number  of  acute  appendix  cases,  a 
ratio  which  I  do  not  believe  too  high  when 
it  is  appreciated  that  85  per  cent  of  my 
practice  comes  from  the  rural  districts  and  the 
patients  arc  subjected  to  the  u.sual  delays, 
rough  travel,  etc. 

The  condition  revealed  on  opening  the 
abdomen  is,  I  believe,  the  best  guide  in  de- 
termining the  extent  of  the  process.  Certain- 
ly, in  my  experience,  a  satisfactory  examina- 
tion through  the  small  incision  advocated 
by  the  supporters  of  the  "get  in  c|uickly — 
get  out  cjuicker"  plan  isdiflicult  or  impossible. 

So  far  as  the  aim  of  this  paper  is  conccrnetl, 
it  is  fortunate  that  my  cases  of  peritonitis 
can  be  divided  into  two  series.  During  the 
first  5'i  years  of  the  period  mentioned,  14 
cases  of  peritonitis  ami  460  cases  of  acute 
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appendicitis  were  operated  upon.  In  the  past 
7  years  19  cases  of  peritonitis  and  571  cases 
of  acute  appendicitis  were  treated.  Gastric 
lavage,  opiates,  and  the  free  use  of  salt 
solution  by  rectum  and  subcutaneously  were 
used  in  both  series;  indeed,  the  treatment  in 
l^otli  periods  were  identical  witli  one  excep- 
tion. In  the  earlier  series,  the  principle  of 
rapid  operation  with  a  minimum  of  intra- 
abdominal mani])ulalion  was  practiced.  Of 
the  14  patients  so  treated,  7  succumbed, 
giving  a  mortality  of  50  per  cent.  The  second 
series  was  made  up  of  ig  patients,  18  of  whom 
were  treated  by  free  incision,  the  opening  of 
all  [)ockets,  and  combined  irrigation  with  nor- 
mal saline  and  the  use  of  a  water  or  electric 
suction  apparatus.  The  technif{ue  I  employed 
did  not  cause  unnecessary  trauma  to  the 
]ieritoneum,  and  with  the  use  of  the  suction 
apparatus,  it  was  little  more  time-consuming 
than  the  operation  where  irrigation  was 
omitted.   Of  the   it;  patients  seen,  3  died. 

It  is  interesling  to  review  briefly  the  his- 
tories of  these  three  fatal  cases. 

The  first,  case  6,  in  the  last  series,  was  a  girl  of 
16,  who  came  to  the  hospital  practically  moribund, 
(lying  in  3  hours.  111  10  days,  she  was  being  brought 
in  to  be  operated  upon  for  appendiceal  abscess,  but 
rupture  of  the  abscess  occurred  on  the  train,  and  so 
rapidly  was  she  overcome  by  the  to.xasmia  that 
operation  was  refused.  I  have  always  regretted  the 
course  followed  by  me  in  this  case,  because,  sub- 
sequently, cases  apparently  fully  as  serious,  re- 
sponded favorably  to  irrigation. 

The  second  fatal  case,  case  15,  of  this  series, 
occurred  in  a  boy  of  17.  Ill  74  hours,  severe  diffuse 
peritonitis  was  revealed  at  operation,  but  he  con- 
valesced rapidly.  Distention  disappeared  entirely, 
bowels  moved  spontaneously,  and  he  was  receiving 
general  diet.  Right-sided  empyema  developed  on 
the  tenth  day  and  death  occurred  4  days  later. 

The  third  case  was  in  a  boy  of  12,  case  19,  of  the 
series.  Duration  of  illness  was  66  hours.  On  entry, 
heart  rate  obtained  with  stethoscope  was  176; 
temperature  90-5°  F.  The  clinical  appearance 
suggested  overwhelming  to.xa'mia.  At  operation, 
there  was  disclosed  a  perforated  appendix  and  a 
generalized  redness  of  the  peritoneum  with  very 
little  exudate.  Culture  revealed  the  presence  of 
streptococcus.  Death  occurred  36  hours  after 
operation. 


Including  the  patient  refused  operation, 
the  mortality  in  the  series  treated  by  irriga- 
tion was  16  i>er  cent  as  ccmipared  to  50  per 
cent  in  those  treated  by  the  "get  in  quickly — 
get  out  quicker"  method.  So  far  as  I  could 
determine  the  patients  in  the  irrigated  series 
were  fully  as  ill  as  those  in  the  non-irrigated, 
and.  in  my  hands,  I  am  convinced  that  the 
same  high  mortality  would  have  resulted  had 
irrigation  been  omitted. 

Aside  from  the  reduction  in  mortality,  I 
attribute  to  the  use  of  irrigation  a  shorter  and 
smoother  convalescence  and  a  lessening  of  the 
importance  of  drainage  and  the  Fowler 
posture. 

In  the  face  of  this  evidence,  is  it  logical  to 
consider  that  irrigation  is  a  procedure  so 
fraught  with  danger  to  the  patient?  With  a 
full  realization  of  the  adverse  views  held  by 
many  I  wish  to  state  that  my  clinical  ex- 
perience and  many  facts  of  animal  experimen- 
tation indicate  to  me  strongly  that  this 
measure  is  of  value  in  the  treatment  of  progres- 
sive diffuse  peritonitis,  and  I  am  convinced 
that  it  enabled  me  to  save  patients  who  would 
otherwise  have  succumbed. 
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Associate  in  Surgery 


PAPILLARY  cystadenoma  is  the  most 
important  surgical  disease  of  the  ovary. 
The  obscurity  of  the  histogenesis,  the 
complexity  of  the  pathology,  and  the  latent 
symptomatology-  of  ovarian  tumors  have  led 
the  writers  to  present  case  records  illustrative 
of  some  of  the  dilYerent  problems  relating  to 
papillary  cysts  and  lay  a  foundation  for  cer- 
tain fundamental  principles  pertaining  to 
their  treatment. 

As  the  first  consideration,  we  are  dealing 
with  an  organ  which  periodically  develops 
the  most  complex  cell  in  ontology — the  ovum. 
The  evolution  of  the  ovnim  is  attended  by  a 
cellular  activity  not  exceeded  by  that  of  any 
other  tissues  of  the  body.  Moreover,  as  the 
variety  of  cells  of  the  ovary  is  greater  than 
in  any  other  anatomical  structure,  it  is  not 
surprising,  therefore,  that  we  should  meet 
here  in  this  fertile  field  of  activity,  the 
greatest  varieties  of  cellular  perversions 
and  pathological  conditions  when  once  the 
normal  is  disturbed. 


In  a  review  of  5,000  consecutive  pathologi- 
cal sections  of  the  Pathological  Department 
of  the  New  York  Post  Graduate  Medical 
School  and  Hospital,  cystic  disease  of  the 
ovary  constituted  200  or  4  per  cent,  and  of 
the  200,  36  or  18  percent  were  papillary,  viz. : 

1.  Simple  cystic  ovary 112 

2.  Follicular  cysts 30 

3.  Cysts  of  the  graafian  follicle 3 

4.  Dermoid  cysts 

a.  Simple 11 

b.  Dermoid  with  serous  cystoma. .  i 
•  c.  Bilateral  dermoid ,  . .  i 

5.  Cystadenofibroma i 

6.  Parovarian  cysts S 

7.  Papillary   cystadenomata 36  (18  per  cent) 

As  compared  with  the  statistics  of  others, 
Pfannenstiel  (i)  finds  60  papillary  cyst- 
adenomata  in  400  ovarian  cysts(i5  percent); 
Coblcntz  (2)  states  that  10  to  15  per  cent  of 


all  large  ovarian  tumors  are  papillary;  Willis 
quoted  by  Gardner  (3)  states  that  of  10,290 
tumors  examined,  804  were  ov-arian  in  which 
752  were  cystic,  30  dermoids,  27  carcinoma, 
24  sarcoma,  and  i  fibroma;  from  the  Mayo 
Clinic,  MacCarty  (4)  reports  163  papillary 
cysts  in  1,000  ovarian  cysts;  in  one  series  of 
Howard  Kelly  (5)  30  of  138  ovarian  cysts  were 
papillar}'  (22  per  cent);  and  Martin  and  Lib- 
bert  quoted  by  Ewing  (6)  found  55  papillary 
cystadenomata  in  200  ovarian  cysts  (27.5  per 
cent).  The  frequency,  therefore,  varies  ac- 
cording to  the  above  observers  from  10  to  27.5 
per  cent  of  all  ovarian  cysts.  In  addition  to 
the  36  cases  of  the  Post  Graduate  Hospital 
(many  of  which  were  patients  on  the  service 
of  Dr.  Erdmann),  statistics  of  13  cases  of 
papillary  cystadenomata  taken  from  the  per- 
sonal records  of  the  senior  writer,  as  being 
operated  upon  elsewhere  than  at  the  Post 
Graduate  Hospital,  and  three  from  the 
junior  writer's  cases,  are  incorporated  in 
this  paper.  These  latter  cases  have  been 
operated  upon  during  the  past  5  years.  Ob- 
servations and  conclusions  are,  therefore, 
drawn  from  52  cases. 

In  44  of  the  52  cases,  the  ages  ranged  as 
follows: 

Cases 

2  1    to  30 II 

31  to  40 6 

41  to  50 17 

51  to  60 5 

61  to  65 4 

74 I 

Twenty- two  of  these  cases  are  recorded  as 
having  had  children  and  we  concur  with  Kelly 
{he.  cit.)  in  believing  that  there  is  no  reason 
to  conclude  that  chiklbirth  has  any  bearing 
on  the  causation  of  ovarian  cysts. 

HISTOGENESIS 

Nothing  in  ovarian  literature  is  more  con- 
fusing tiian  the  histogenesis  of  cysts,  particu- 
larly the  papillary.    Every  embr>"ologicaI  and 

*  A  contribution  from  the  Surgical  Department  of  the  New  York  Post  Graduate  Medical  School  and  Hospital.     Read  before  the  Obstetrical  and 
GynecoloKical  Section  of  the  New  Vork  Academy  of  Medicine,  March  2i,  igji. 
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histological  structure  has  contributed  a  theory 
of  origin,  and  considering,  therefore,  the  num- 
ber of  structures  from  which  the  ovarian 
tumors  might  arise,  and  the  confusing  multi- 
plicity of  views,  no  definite  conclusion  as  to 
the  exact  histogenesis  has  yet  been  reached. 

The  first  observations  of  papillary  cysts 
were  made  by  Hodgkin  (7)  in  1829,  but  no 
explanation  of  their  origin  was  made  until 
1848  when  Virchow  (8)  stated  that  the 
graafian  follicle  was  only  responsible  for  small 
cysts  and  showed  that  the  proliferating 
cystomata  were  developed  from  a  colloid 
degeneration  of  the  ovarian  stroma.  Shortly 
afterward  (1855)  this  theory  was  upheld  by 
Rokitansky  (9)  who  called  them  villous 
cancers.  A  few  years  later  Vogel  and  Wedl 
(10)  regarded  cysts  as  spaces  formed  in  the 
alveolar  tissue  either  pre-existing  or  of  new 
formation,  which  spaces  became  filled  with 
fluid  either  from  serous  eft'usion  or  fibrinous 
exudation  and  subsequently  became  encap- 
sulated by  denser  layers  of  areolar  tissues 
while  an  endogenous  formation  of  epithelium 
took  place  on  their  inner  wall.  Wilson  Fox 
(12),  in  1864,  pretty  clearly  proved  that  many 
cysts  were  formed  by  the  union  of  the  papil- 
lary branches  but  believed  that  all  fonns  of 
cysts  could  be  derived  from  the  graafian 
follicle.  This  theor>^  was  confinned  by  May- 
weg  (13)  in  1868. 

With  the  appearance  of  Waldeyer's  (14) 
remarkable  treatise  (1870)  based  on  the 
anatomy  and  development  of  the  ovar>%  the 
pathology  of  ovarian  diseases  was  put  on  a 
scientific  basis.  In  the  histogenesis  of  ovarian 
cysts,  he  radically  departed  from  the  earlier 
conflicting  views,  demonstrating  that  the 
cystomata  were  derived  from  Pflueger's  tubes, 
which  he  believed  either  to  be  foetal  remnants 
or  newly  fomied  elements  in  the  adult.  He 
classified  them  as  glandular  and  papillary' — 
the  former,  the  result  of  epithehal  activity 
with  the  production  of  adenomatous  tissue, 
and  the  latter,  resulting  from  the  actively  pro- 
liferating, vascular,  connective-tissue  stroma 
growing  more  abundantly  and  pushing  out 
the  lining  epithelium,  producing  papillary 
trees.  In  1877,  Olshausen  (15)  was  the  first  to 
draw  a  sharp  line  of  distinction  between  the 
papillary  and  glandular  cystadenomata.    He 


pointed  out  that  as  many  papillary  growths 
show  the  presence  of  ciliated  epithelium,  they 
must  be  derived  from  the  parovarian  elements, 
but  when  Marchand's  (16)  theory  that  all 
ovarian  tumors  were  derived  from  the  genni- 
nal  epithelium  was  advanced  in  1878,  he 
(Olshausen)  abandoned  his  parovarian  theory 
in  favor  of  the  germinal  epithelium.  Noegge- 
rath  (17,  1880)  believed  in  the  angiomatous 
genesis  of  ovarian  cysts.  In  1881  Doran  (18) 
found  a  proliferating  ovarian  cyst  in  a  7 
months  foetus  and  from  the  studies  in  this 
case  concluded  that  ovarian  cysts  were  de- 
rived from  the  wolffian  bodies. 

In  1893  Williams  (19)  very  ably  reviewed 
the  entire  literature  on  the  subject  and  sub- 
rtantiated  the  view  of  Marchand  and  Olshau- 
sen. He  concluded  that  papillary  growths  are 
either  derived  from  the  graafian  follicle  or 
germinal  epithelium  and  that  their  origin  from 
the  wolffian  bodies  or  from  the  tubular  epithe- 
lium, while  possible,  has  yet  to  be  proved.  In 
support  of  the  graafian  theory,  he  presents  a 
microscopical  section  which  clearly  shows  a 
papillary  projection  developing  from  the  inner 
surface  of  a  graafian  follicle.  Pfannenstiel, 
Ewing,  Hertzler,  Adami,  and  others  accept  the 
germinal  epithelium,  wolffian  body,  graafian 
follicle,  and  Pflueger  tube  theories. 

In  a  recent  masterly  article  by  Goodall  (20) 
a  new  theory  of  histogenesis  is  advanced.  His 
work  is  based  upon  a  comparative  study  of 
15,000  sections,  serial  and  non-serial,  of  127 
humans  of  all  ages  including  5  human  embryos 
and  many  animal  embryos.  He  states  that  the 
ovary  contains  two  distinct  types  of  cells,  the 
interstitial  cell  allied  to  and  originating  from 
the  germinal  epithelium,  and  capable  of  trans- 
formation of  form  and  endowed  with  secretory 
function,  and  the  connective-tissue  cell  proper 
derived  from  the  connective  tissue  of  the  wol- 
ffian body.  The  former  possesses  much  of  the 
potentiality  of  the  oogenic  tissue;  the  latter 
is  but  a  supporting  structure.  He  believes 
that  all  epithelial  structures  within  the  ovary 
are  derived  from  a  common  source — the  ger- 
minal epithelium.  Excluding  the  condition 
which  is  commonly  known  as  hydrops  follic- 
uli,  he  says  with  every  emphasis  that  he  does 
not  believe  that  tumors  can  arise  from  the 
graafian  follicle  in  the  process  of  development 
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and  degeneration  and  moreover  that  there  is  not 
one  case  in  the  literature  of  a  graafian  follicle 
that  is  supposed  to  show  developing  papilhe 
that  will  stand  the  test  of  scientific  criticism. 
With  this  confusing  array  of  theories,  the 
histogenesis  becomes  one  of  the  most  complex 
of  problems.  In  the  preceding  two  decades, 
most  authorities  have  accepted  the  germinal 
epithelium  as  the  most  probable  source  of 
ovarian  tumors,  and  certainly  so,  when  it  is 
realized  that  no  epithelial  tissue  in  the  body 
has  the  cellular  activity  equal  to  these 
germinal  cells.  Only  when  one  considers, 
moreover,  the  vascular  sensitiveness  of  the 
ovan,'  and  the  frequency  of  chronic  irritational 
lesions  contingent  upon  sexual  impulses, 
parturition,  and  upon  all  the  pathological 
conditions  which  lead  to  hypera?mia,  can  the 
special  liability  of  the  ovarj'  to  proliferative 
changes  and  cyst  formation  be  realized.  There 
is  no  human  organ  where  the  transition  from 
the  normal  to  the  pathological  state  is  so 
faintly  marked  as  in  this  complex  body. 
Papillar>'  disease  is  unquestionably  a  distinct 
entity  and  while  papillary  formations  are 
most  likely  to  be  associated  with  or  attack,  if 
the  term  may  be  used,  unilocular  serous  cysts, 
it  is  frequently  associated  with  the  pseudo- 
mucinous variety,  {parovarian  cysts,  and 
many  record  its  occurrence  on  the  inner  sur- 
face of  the  graafian  follicle  or  associated  with 
tubo-ov'arian  cysts.  Pfannensticl  found  papil- 
lary growths  in  3  of  48  parovarian  tumors, 
and  in  two  cases  of  enlarged  graafian  follicles 
found  low  warty  papilhe. 

PATIKM.OCV 

In  the  Post  Graduate  Hospital  series,  t8  per 
cent  of  the  ovarian  cystomata  were  pa])illary 
in  type.  The  relation  which  the  papillomatous 
variety  holds  in  ovarian  pathology  is  perhaps 
most  clearly  shown  by  Hertzler  (21): 

1.  Retention  cysts 

I.    Luteal  cysts       \    f  f"™"^,^   by  disturbance  of   the 
2.Tollicularcysts       |  evolution  of  normal  processes. 
'  I  Not  neoplastic. 

a.  Graafian  follicle  cyst 

b.  Multiple  cystic  degeneration 

c.  Tubo-ovarian  cysts 

2.  Proliferating  cysts 
I.    Simple 

The  epithelium  takes  an  active  part  in  the  growth 
of  the  tumor  but  the  chief  activity  is  manifest  in  an 
increased  secretion.    Not  neoplastic. 


2.    Adenomatous 

Epithelial  proliferation  is  in  e.xcess  of  that   re- 
quired to  line  cyst  walls.  True  neoplasm. 

a.  Pseudomucinous 

1.  Everting  (glandular).  Cells  form  new  cysts 
within  the  wall  of  the  mother  cyst. 

2.  Inverting  (papillary).  Cells  form  projections 
into  the  cyst  cavity. 

b.  Serous. 

1.  Everting    (glandular). 

2.  Inverting   (papillary). 

In  the  early  stages  the  capsule  of  the 
papillary'  cystadenoma  of  the  serous  t\-pe  is 
firm,  smooth,  and  usually  thin,  and  later  when 
the  cells  proliferate  and  penetrate  into  the 
capsule,  it  becomes  friable  and  rough.  This 
type  does  not,  as  a  rule,  attain  great  size,  be- 
cause of  the  tendency  of  the  papiike  to  infil- 
trate and  perforate  the  wall,  and  conversely 
Olshausen  has  pointed  out  that  the  larger  the 
cyst,  the  less  liable  to  papulations.  Bland- 
Sutton's  case  (22),  however,  of  a  70  pound 
tumor  proves  the  rare  exception  to  this  rule. 
Kelly  (loc.  cit.)  states  that  in  one-third  of  the 
cases  papillary  cysts  appear  superficially  on 
the  external  surface  of  the  ovary.  The  gross 
examination  of  the  unruptured  cysts  will  give 
no  evidence  of  its  paj^illary  nature. 

On  section,  however,  a  soft,  friable,  papillary 
mass  which  bleeds  readily  on  handling  is 
noted.  It  varies  in  size  from  a  small  warty 
growth  to  a  mass  which  sometimes  crowds  the 
entire  cavity,  resembling  a  solid  tumor.  Many 
secondary  cysts  are  usually  in  evidence,  each 
containing  a  papillarj^  or  warty  deposit.  The 
pajiillary  growths  are  vascular  and  \ar\-  in 
color  depending  upon  the  amount  of  blood 
supply — the  actively  proliferating  projections 
appear  pinkish;  in  the  event  of  enormous 
cellular  activity  in  which  the  cysts  become 
filled  with  the  papillary  projections,  they  often 
show  signs  of  fatty  or  calcific  degeneration 
and  appear  yellowish;  and  greyish  or  even 
black  if  necrotic.  Calcific  changes  occur 
either  as  large  plaques  as  in  arterial  or  car- 
diac calcification,  lining  the  cyst  wall,  or  as 
large  solid  masses  comjiosing  part  of  the  base 
of  the  growth  or  as  small  gritty  deposits  along 
the  pa[iill;e  knt)wn  as  psammonous  boilies. 
The  first  two  are  degenerative  changes  while 
the  sanily  granules  are  claimed  by  Pfannen- 
sticl to  be  a  biologic  process,  the  result  of 
excessive  nutrition.    The  papillary  prolifera- 
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tion  may  be  so  extreme  that  the  whole  cyst 
becomes  filled  with  a  soft  semigelatinous 
growth.  One  often  notes  in  the  same  tumor 
various  gradations  of  growth  in  the  various 
loculi  ranging  from  the  simple  warty  deposits 
to  tj'pical  areas  of  malignancy.  When  the 
cellular  proliferation  is  very  abundant  the 
solid  growth  bursts  through  the  wall.  The 
growth  of  the  papillary  processes  may  so  ex- 
ceed that  of  the  cyst  wall  that  it  gradually  dis- 
appears and  can  only  be  discovered  after  a 
close  search  as  a  thin  ring  about  the  base  of  the 
papillary  mass.  Occasionally  perforation  of 
the  c\'st  wall  may  take  place  into  the  adjacent 
organs  instead  of  into  the  peritoneal  cavity, 
and  the  papillary  masses  may  then  protrude 
into  the  bladder,  rectum,  uterus,  or  as  the 
case  of  Grad's  (23)  into  the  vagina,  and 
present  externally. 

The  following  two  cases  taken  from  Dr. 
Erdmann  's  personal  records  presented  vaginal 
perforation  and  infiltration: 

No.  8S4.igig.  Mrs.  D.,  age  50,  was  admitted  to 
the  Roosevelt  Hospital  for  an  advanced  papillary 
peritonitis.  Malignant  cysts  presented  on  vaginal 
examination  and  the  diagnosis  was  obvious.  The 
patient  gave  a  history  strongly  suggestive  of  trau- 
matic rupture  of  the  cysts  some  weeks  previous  to 
hospital  treatment.  Laparotomy  revealed  bilateral 
masses  fully  as  large  as  cocoanuts,  of  the  encepha- 
!oid  type,  filling  the  pelvis.  The  peritoneum  was 
completely  studded  with  warts.  Dr.  Sondern  re- 
ported highly  malignant  findings.  Patient  died  a  few 
days  after  operation. 

No.  471,  iqiy.  Mrs.  K.,  widow,  age  50,  admitted 
to  the  Flower  Hospital  for  abdominal  masses. 
Bimanual  examination  presented  extensive  vaginal 
infiltration.  Laparotomy  revealed  bilateral  ovarian 
involvement  with  general  abdominal  carcinomatosis 
and  erosion  of  uterus  and  vagina.  Patient  lived  10 
months  after  operation. 

Rupture  is  caused  by  pressure  of  the 
epithelial  proliferation  and  the  cellular  secre- 
tion from  within  associated  with  fatty  degen- 
eration or  atrophy  of  the  cyst  wall.  The 
peritoneum  becomes  contaminated  with  papil- 
lary fragments,  and  if  there  is  considerable 
fluid  in  the  cyst  at  the  time  of  rupture,  the 
peristaltic  action  will  carry  the  implants  even 
as  high  as  the  diaphragm.  Ascites  occurs  with 
rupture  and  the  case  is  then  clinically  in  an 
advanced  stage.  Three  patients  presenting 
rupture  in  large  advanced  tumors  complicated 


with  general  peritonitis  were  operated  upon 
by  the  senior  writer  in  this  past  year. 

The  fluid  in  the  cysts  is  the  result  of  epithe- 
lial secretion.  Rokitansky  {loc.  cit.)  considers 
the  papillae  as  equivalent  to  everted  crypts  or 
follicles.  It  is  usually  serous  but  may  be  vis- 
cid or  almost  gelatinous,  alkaline,  usually 
clear  straw-colored,  and  with  a  low  specific 
gravity.  Dependent  upon  the  amount  of 
h;emorrhage  and  cellular  exudation,  the 
fluid  is  discolored  or  turbid  with  a  consequent 
increase  in  the  specific  gravity.  The  quantity 
secreted  may  be  enomious.  Pye-Smith's 
(24)  case  was  tapped  2qq  times  in  10  years  for 
hydroperitoneum.  She  died  on  the  three 
hundredth  tapping  and  a  postmortem  showed 
an  extensive  peritoneal  involvement  and  bi- 
lateral ovarian  papillary  cysts  which  could 
easily  have  been  removed  by  operation. 

Case  20,  1917,  of  Dr.  Erdmann 's  records 
presents  the  following  unusual,  postoperative 
serous  drainage: 

Miss  L.,  age  25-  admitted  to  the  Roosevelt  Hospi- 
tal for  the  removal  of  bilateral  cauliflower  ovarian 
masses  which  proved  to  be  highly  malignant,  papil- 
lary cysts.  The  peritoneum  was.  extensively  infil- 
trated. Following  removal  of  all  possible  implants 
the  abdomen  w-as  drained.  The  drainage  was  so 
profuse  that  three  or  four  very  large  daily  dressings 
were  not  sufficient.  The  patient  became  gradually 
depleted  from  the  inconceivable  serum  losses  with- 
out responding  to  transfusions  or  saline  infusions  and 
died  of  exhaustion  within  8  days. 

At  its  inception,  a  papillary  projection 
(Figs.  I  to  4)  is  developed  by  a  proliferation 
of  the  epithelium  and  as  it  pushes  out  from  the 
surface,  the  subjacentconnective  tissue  follows 
it,  carrying  the  capillary  and  lymph  vessels. 
On  section  this  is  composed  of  a  layer  of  cells 
surrounding  a  core  of  vascularized  connec- 
tive tissue.  Secondary  growths  of  the  epithe- 
lium and  stroma  give  rise  to  the  more  complex 
papillary  trees  and  on  cross  section  a  very 
bizarre  microscopical  appearance  may  then 
present  (Figs.  5  and  6). 

The  microscopical  section  (Fig.  2)  shows 
one  or  more  layers  of  cuboidal  or  columnar 
epithelium  ciliated  or  non-ciliated  Williams 
{loc.  cit.)  states  that  when  ciliated  cells  occur, 
they  are  found  on  the  papillary  epithelium 
and  not  on  the  epithelium  lining  the  cyst  wall. 
He  believes  their  presence  or  absence  is  purely 
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accidental  and  consequently  a  matter  of  in- 
difference. In  some  microscopical  sections  the 
epithelial  cells  become  large  and  hyperplastic 
and  show  frequent  mitotic  figures.  The 
tendency  of  the  cells  to  hyperplasia,  mitosis, 
and  atypical  growth  and  staining  character- 
istics constitute  the  transition  toward  malig- 
nancy (Figs.  5  and  6).  In  other  sections  the 
cross  section  of  the  papillffi  shows  large  atypi- 
cal, highly  pyknotic,  and  mitotic  cells  in- 
vading the  scanty  connective-stissue  stroma 
in  almost  lawless  manner.  These  are.  malig- 
nant (Figs.  7  and  8). 

A  review  of  a  series  of  papillary  sections 
impresses  one  with  two  facts:  The  very 
gradual  transition,  with  no  sharp  line  of  dis- 
tinction or  classification  from  the  benign  to 
the  premalignant  and  to  the  typically  car- 
cinomatous picture;  and  that  a  simple,  ap- 
parently benign  papillar}-  area  may  exist  in 
the  same  section  with  a  complex  or  malignant 
field,  from  which  clinically  one  can  only  con- 
clude that  there  is  no  chnical  method  whereby 
the  degree  of  malignancy  can  be  determined 
except  by  the  microscope.  The  last  word, 
therefore,  is  that  of  the  pathologist. 

MALIGN.A.NCY 

Neoplastically,  this  type  of  papilloma  is 
considered  histologically  benign  by  Pfannen- 
stiel.  Yet,  the  old  platitude  holds  true  that 
"there  are  papillomata  and  papillomata." 
What  the  stimulus  is  which  adds  the  malig- 
nant taint,  so  to  speak,  is,  of  course,  yet  to  be 
determined,  but  it  is  of  no  practical  impor- 
tance whether  a  papillary  cyst  is  malignant 
from  its  inception  or  the  malignant  element 
be  added  to  an  originally  benign  process. 

In  the  36  Post  Graduate  Hospital  cases 
above  cited,  microscopical  examination  leads 
us  to  classify  them  as  follows: 

Unilateral  Hilaleral 

Unilocular 

Benign 8  i 

Premalignant 4  i 

Malignant 13  4 

Multilocular 

Benign 2  i 

Premalignant i 

Malignant i 

This  table  indicates  that  33  per  cent  were 
benign,  16.6  per  cent  premalignant,  and  50 
per  cent  malignant;  22.2  per  cent  were  bi- 


lateral, and  13.8  per  cent  multilocular.  There- 
fore out  of  200  cases  of  all  types  of  ovarian 
tumors,  12  per  cent  were  maUgnant  or  pre- 
malignant papillomata. 

In  the  12  cases  in  w^hich  the  age  is  stated, 
maUgnancy  is  noted  as  follows: 

Cases 

21  1030 3 

31  to  40 4 

41  to  50 2 

51  to  60 I 

611065 2 

Olshausen's  statistics  (quoting  Haury,  25) 
show  that  15  per  cent  of  all  ovarian  tumors  are 
primarily  or  secondarily  malignant;  Schroeder 
16  per  cent;  Fritsch  iS  percent;  Leopold  23 
per  cent ;  Kelly  8  per  cent ;  Freund  2 1  per  cent ; 
Werder  25.3  per  cent;  the  Pennsylvania  Hospi- 
tal 15.3  per  cent.  Shauta  claims  that  20  per 
cent  are  malignant  and  20  per  cent  pre- 
malignant in  a  series  of  200  cases  of  ovarian 
cysts.  Martin  and  Libbert  (quoted  by  Ewing) 
show  that  22  percent  were  carcinomatous. 

Foulis  (26)  in  1875  was  one  of  the  first  to 
point  out  the  development  of  malignant  peri- 
tonitis from  the  escape  of  the  epithelial 
elements  of  a  papillary  cyst  into  the  perito- 
neal cavity.  The  advent  of  malignancy  is 
usually  noted  by  an  infiltration  at  the  pedicle. 
The  cyst  has  usually  been  ruptured  and  a 
large  cauliflower  mass  presents  with  extensive 
peritoneal  implants  and  adhesions.  The  base 
is  often  necrotic,  infiltrated  with  calcium 
salts,  and  there  arc  areas  of  yellowish  white 
carcinomatous  tissue.  Those  rich  in  glandular 
tissue  favor  mahgnancy.  Histologically  and 
clinically  the  transition  from  the  benign 
through  the  various  degrees  to  malignancy  is 
imperceptible.  The  cells  of  malignancy  are 
larger,  pyknotic,  show  many  mitotic  figures, 
are  atj^pical  in  arrangement,  and  invade  the 
surrounding  tissues  (Figs.  7  and  8). 

Every  warty  or  papillan,-  intracystic  de- 
posit and  every  secondary  cyst,  however 
small,  should  be  sectioned  for  malignancy. 
It  is  often  surprising  to  learn  that  a  small 
secondary  cyst  contains  extremely  malignant 
papillary  elements: 

In  a  recent  case  operated  upon  by  the  senior 
writer  the  ovarian  tumor  12  by  0  by  7  centimeters 
contained  three  small  cysts  10  by  20  millimeters. 
Each  was  filled  with  papillary  material  which  micro- 
scopically proved  to  be  carcinomatous. 
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Fig.  r.  Section  NH  .ovJ.  ^liiipK-  |m|iiI 
layer  of  cuboidal  and  columnar  epitliclial  ( 
vascularized  connective  tissue  core. 


siirrounauif; 


In  many  benign  processes,  an  extensive 
papillary  peritonitis  is  seen.  The  benignity 
of  the  process  is  proved  only  when  the  peri- 
toneal warts  have  disappeared  when  a  laparot- 
omy is  perfomied  subsequent  to  the  primary 
ovariotomy.  Hoffmeier  (mentioned  by  Cod- 
man,  27)  gives  the  report  of  the  disappearance 
or  retrogression  of  a  true  adenocarcinoma. 
This  is  most  exceptional,  however.  Yet  in 
this  connection  the  following  unusual  case 
is  noted: 

Mrs. — ,  age  about  50,  (Dr.  Erdmann's  case  No. 
731,  1914)  was  operated  upon  by  a  reliable  surgeon 
but  noting  the  extensive  peritoneal  metastasis  he 
closed  the  abdomen  at  once,  and  told  her  husband 
the  growth  could  not  be  removed.  Her  dysuria  and 
frequent  urination  became  so  intolerable  she  insisted 
upon  re-operation.  She  was  admitted  to  the  Post 
Graduate  Hospital  6  months  after  the  first  operation 
and  two  ovarian  papillarj'  masses,  each  the  size  of  a 
large  grapefruit  were  removed.  The  entire  pelvis 
was  extensively  involved.  As  careful  "toilette"  of 
the  peritoneum  as  possible  was  made,  and  the  wound 
was  closed  without  drainage.  She  made  an  unevent- 
ful but  slow  recovery  and  from  the  last  report,  she 
is  in  excellent  health  today — and  without  bladder 
symptoms.  This  operation  was  four  and  a  half 
years  ago. 

BIL.-iTERALISM    AND    METASTASIS 

Any  of  the  bilateral  organs — the  eyes,  ears, 
lungs,  breasts,  kidneys,  ovaries,  and  tubes — 
are  prone  to  undergo  similar  pathological 
changes,  performing,  as  they  do,  the  same 
functions  and  subjected  for  anatomical  and 
physiological  reasons  to  the  same  congestions, 


Fig.  2.    Higher  magnification  of  Figure  i. 

toxajmias,  infections,  etc.  This  bilateral  ten- 
dency is  as  true  in  the  benign  microcystic 
ovarian  degeneration  as  it  is  in  malignant 
changes.  As  early  as  1829,  Hodgkin  remarked 
the  frequency  of  "double  ovarian  dropsy" 
{loc.  cit.)  and  Rokitansky  {loc.  cit.),  among 
other  early  pathologists,  noted  the  great  ten- 
dency to  bilaterahsm  in  ovarian  diseases. 
Twenty-three  per  cent  of  Kelly's  {loc.  cit.) 
cases  were  bilateral.  Pfannenstiel 's  figures 
show  that  out  of  400  ovariotomies,  he  found 
60  papillary  cysts  of  which  29  were  bilateral. 
Williams  (loc.  cit.)  says  that  nearly  half  the 
cases  are  bilateral.  Ewing  {loc.  cit.)  states 
that  the  active  papillary'  forms  effect  both 
ovaries  in  60  per  cent  of  the  cases  either 
as  primary  tumors  or  through  implantation. 
In  the  cases  taken  from  the  Pathological 
Department  of  the  New  Y'ork  Post  Graduate 
Hospital,  22.2  per  cent  of  the  papillary 
growths  were  bilateral,  although  a  greater  fre- 
cfuency  exists  in  the  individual  work  of  the 
senior  writer. 

Bilateralism,  especially  as  related  to  the 
solid  fonns  of  ovarian  tumors,  usually  indi- 
cates a  carcinomatous  process  elsewhere  in 
the  body — the  stomach,  breast,  intestines,  or 
gall-bladder.  Stone  (28)  has  collected  133 
cases  of  the  so-called  Krukenberg's  tumor 
( fibrosarcoma  ovarii  mucocellulare,  carcino- 
matodes)  from  the  literature  and  found  a  pri- 
mary focus  in  the  stomach  in  75  cases,  25  in 
the  breast,  22  in  the  large  intestine,  5  in  the 
gall-bladder,  4  in  the  small  intestine,  i  in  the 
pancreas,  and  i  in  the  appendix.  Bland- 
Sutton  (loc.  cit.)  states  that  there  is  a  massive 
deposit  in  both  ovaries  in  10  percent  of  the 
autopsies  after  gastric  or  mammary  cancer. 
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Fig.  3.  Section  No.  2030,  showing  simple  papillary 
projections  on  septum  between  two  cysts. 

Symmetrical  involvement  in  papillary  cysts 
is  often  not  in  evidence  at  the  time  of  opera- 
tion, and  many  surgeons  have  felt  they  have 
satisfied  all  the  surgical  indications  in  cases 
which  on  subsequent  laparotomy  show  the 
ovary,  considered  apparently  normal  at  the 
first  operation,  has  become  affected  with 
papillary  growths. 

One  of  the  junior  writer's  cases  (Frances  McG., 
married,  age  24,  nullipara)  was  admitted  to  the 
hospital  February  4,  iqig,  with  a  history  of  profuse 
flowing  for  a  period  of  28  days  preceded  by  a  slight 
vaginal  discharge  but  burning  was  not  associated 
with  urination. 

Pelvic  examination  revealed  evidence  of  an  acute 
salpingitis.  Two  weeks  later  she  was  laparotomized, 
the  lubes  were  removed,  and  a  pelvic  abscess  drained. 
.•\t  this  operation  both  ovaries  were  apparently 
normal.  The  following  June,  she  began  to  have  pain 
referable  to  the  right  lower  abdomen  and  a  mass 
presented  itself  bimanually.  Her  appendix  had  been 
removed  5  years  previously,  and  the  mass  was  quite 
obviously  an  ovarian  cyst.  This  was  removed  July 
22,  igio,  the  gross  and  microscopical  section  showing 
its  papillary  nature.  She  continued  to  have  colicky 
abdominal  pains  from  the  time  she  was  allowed  out 
of  bed.  These  pains  were  more  pronounced  after 
eating,  her  abdomen  became  somewhat  distended, 
and  she  suffered  constipation.  She  was  rc-operatcd 
upon,  September  9,  1919,  and  omental  adhesions 
which  had  caused  a  chronic  intestinal  obstruction 
were  removed.  She  was  apparently  well  until 
January  when  she  began  to  complain  of  the  same 
symptoms  of  adhesions.  Operation  March  23,  1920, 
disclosed  an  ovarian  cyst  the  size  of  a  fist.  This  cyst 
on  section  revealed  the  typical  papillary  character 
as  did  the  right  ovary.  Since  her  artificial  menopause 
she  has  gained  22  pounds  and  appears  to  be  in 
splendid  health,  without  the  1  i, comfort  of  vascular 
symptoms. 
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Fig.  4.  Same  as  Figure  3,  higher  m.ignification.  Note 
well  defmcd  basement  membrane. 

This  case  shows  the  bilateral  tendency  of  the 
papillar\-  type,  the  apparently  normal  ovary 
on  the  left  side  at  the  time  the  right  was 
removed  and  the  rapidity  of  the  growth  of  the 
left  ovary  to  the  size  of  a  fist,  the  left  ovary 
being  removed  8  months  later.  Silhol  (29) 
reports  a  similar  case  of  unilateral  oophorec- 
tomy for  papillary  cysts  and  7  years  later 
the  other  ovar\'  was  removed  for  the  same 
cause. 

Metastasis  takes  place  through  the  retro- 
peritoneal lymphatic  spaces  by  pemieation  or 
retrograde  transportation,  or  by  peritoneal 
implantations  in  which  the  fragments  drop 
down  from  tumors  in  the  upper  parts  of  the 
abdomen.  'J'he  endothelial  cell  lining  of  the 
peritoneal  cavitj-  or  in  fact  any  serous  surface 
has  a  great  intrinsic  resistance  to  infection 
and  moreover  is  not  so  frequently  the  source 
of  neoplastic  activity  as  the  glandular  or 
epithelial  structures.  When,  therefore,  it  is 
considered  that  the  epithelial  surface  of  the 
ovary  is  the  only  "foreign  cell"  in  the  peri- 
toneal sac,  it  is  not  unusual  that  neoplastic 
"cell  droppings"  from  organs  above  should 
fmd  encouragement  in  ovarian  soil.  However, 
it  would  seem  to  us  that  one  of  the  most 
common  causes  of  symmetrical  involvement 
of  the  ovary,  especially  in  papillary  disease, 
is  actual  contact.  How  often  are  the  ovaries 
with  long  pedicles  found  in  apposition  in  the 
cul-de-sac  and  yet  when  the  pathological  proc- 
ess progresses,  the  pedicle  through  inllamma- 
tion  or  infiltration  retracts. 
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Fig.  5.  SeitinnNo  ,/^''  I 'apillary  cystadenoma  show- 
ing carcinomatous  Iransilion.  Note  bizarre  anastomosing 
and  ramifying  papilla:,  scant  stroma,  large  cylindrical  cells, 
deeply  staining  nuclei,  and  occasional  mitotic  figures. 

General  metastasis  of  papillary  disease 
while  rare  is  met  with  more  frequently  than 
the  literature  would  indicate.  Wagner's  case 
in  1863  as  quoted  at  length  by  Williams  (loc 
cit.)  is  probably  the  first  on  record — the 
woman  aged  48  had  been  tapped  82  times 
over  a  period  of  10  years  on  account  of  an 
ovarian  tumor  and  at  autopsy  following 
pneumonia,  papillary  metastases  were  found 
in  the  chest  wall,  left  flank,  and  right  axilla, 
the  latter  two,  the  size  of  a  fist.  Wilkes  and 
Moxon  (30)  give  an  autopsy  record  of  the 
case  of  a  woman,  aged  60,  with  papillary 
metastases  in  the  lungs  and  liver.  J.  Vance 
(31)  reports  an  intraligamentous  multiple 
papillary  cyst  with  metastasis  in  the  chest  in 
which  the  microscopical  examination  of  the 
m.etastasis  showed  adenocarcinoma  of  the  ovar- 
ian type.  Bland-Sutton  Hoc.  cit.)  reports  a  re- 
markabe  case  of  a  woman  aged  56,  in  whom 
he  removed  bilateral  papillarj^  cysts  and  the 
uterus.  There  was  an  abundant  hydroperi- 
toneum.  Six  years  afterward  he  removed  a 
tumor  the  size  of  a  big  plum  from  the  right 


Fig.  6.  Same  as  Figure  5,  higher  magnification.  Xote 
hyperplasia,  atypical  cells,  and  mitosis. 

side  of  the  sternum  on  the  level  with  the 
second  intercostal  space.  On  gross  examina- 
tion, the  tumor  contained  soft  papillomata 
exactly  like  those  found  in  the  primary  cysts 
The  growth  at  the  sternum  quickly  recurred 
and  the  whole  manubrium  was  eroded  by  it. 
When  she  died,  the  large  recurrent  mass 
filled  the  superior  mediastinum  and  the 
upper  part  of  the  right  half  of  the  thorax. 
There  was  no  evidence  of  recurrence  in  the 
belly. 

The  senior  writer's  cases  No.  741,  1919, 
and  Mrs.  S.,  show  varjdng  intervals  of  meta- 
stasis following  operation: 

Mrs.  W.,  age  41,  operated  upon  in  1918  for  in- 
testinal obstruction  caused  by  abdominal  tumors. 
The  history  and  physical  examination  were  not 
particularly  indicative  of  papillary  disease.  On 
laparotomy  the  obstruction  was  found  to  be  due  to 
an  extensive  papillary  peritonitis  with  adhesions 
One  large,  cauliflower  ovarian  tumor  and  as  much 
of  the  peritoneal  deposit  as  possible  were  removed 
and  the  intestinal  kink  relieved.  In  spite  of  the 
rather  profuse  haemorrhage,  she  made  a  prompt 
recovery. 
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I'ig.  7.  Section  No.  4871.  Papillary  cystadenocarci- 
noma.  Massive  epithelial  growths  and  beginning  infiltra- 
tion of  fibrous  stroma. 

Fourteen  months  later  she  was  re-operated  upon 
for  an  extensive  metastasis  in  the  abdominal  wound. 
The  peritoneum  was  filled  with  bleeding  papillary 
masses  and  inoperable.  She  died  8  months  after 
the  second  operation. 

Mrs.  S.  (No.  141,  igoy,  to  be  recorded  later)  had 
her  original  operation  for  papillary  disease  at  the 
age  of  62  and  metastasis  developed  in  the  abdominal 
scar  1 2  years  later. 

P.A.THOGENESIS 

Little-  ur  nothing  can  be  said  about  the 
pathogenesis  of  papillary  disease,  but  many 
interesting  observations  have  been  made. 
Multiple  papilhc  of  the  skin  arc  in  all  proba- 
bility infectious  in  nature;  certainly  are  the 
genital  warts  complicating  gonorrha-a.  Al- 
though we  do  not  know  the  casual  agent,  it 
is  interesting,  judging  from  the  clinical  and 
microscopical  similarities  of  the  two  lesions, 
to  speculate  as  to  an  infectious  theor\'  relative 
to  papillary  disease.  Our  case  of  Frances  McG. 
developed  a  papillary  process  in  both  ovaries 
shortly  followingagonorrhcral  salpyngectomy. 
The  anatomical  position  of  the  ovaries,  one 
at  the  CcTcal  cistern,  the  other  at  the  sigmoid 
cesspool  and  both  in  close  {>ro.\imity  to  the 
frcciuently  infected   tubal  orifices  fa\'ors  the 


chronic  ovarian  irritation  by  the  bacteria  or 
their  toxins  which  are  continually  seeping 
through. 

Parasitic  irritation  as  the  causal  agent  is 
seen  most  strikingly  in  coccidiosis  of  the 
rabbit  and  bilharziasis  of  man.  The  fonner 
shows  a  papillaPi'  proliferation  of  the  lining 
membrane  of  the  bile-ducts.  The  structure  is 
typically  papillarj'  cystadenomatous  and  the 
causal  agent,  the  ova,  are  present  in  great 
numbers.  In  the  latter,  the  presence  of  the 
ova  of  the  bilharzia  in  the  rectum  and  bladder 
gives  rise  to  a  papillary  hyperplasia  of  the 
mucosa  scarcely  to  be  distinguished  from  a 
true  adenoma;  moreover  these  conditions  may 
gradually  become  carcinomatous. 

SYMPTOMS 

There  is  no  specific  ovarian  symptomatol- 
ogy'. The  subjective  sjTiiptoms  are  in  every 
case  referable  to  other  organs  and  the  objec- 
tive symptoms  are  vague,  uncertain,  and  often 
absent.  The  symptoms  are  dependent  largely 
upon  the  size  of  the  tumor  and  whether  or  not 
rupture  or  pedicular  tortion  has  occurred. 

Before  rupture,  papillary  cysts  can  not  be 
diagnosed  as  such,  either  by  subjective  sym- 
toms  or  bimanually.  The  progressive  develop- 
ment is  so  gradual — 3  to  15  years  Ewing  (loc. 
cit.)  states — that  a  cyst  may  attain  a  surpris- 
ing size  before  being  noticed  by  the  patient, 
and  even  then  give  rise  to  practically  no 
symptoms.  Rapidity  of  growth,  however, 
was  noted  in  the  above  cited  case  of  Frances 
McG.  Ascites  rarely  if  ever  develops  until 
papillary'  implants  contaminate  the  perito- 
neum following  the  rupture  of  the  cyst.  Papil 
lary  cysts  never  attain  the  size  of  the  multi- 
locular  pseudomucinous  type,  because  rupture 
occurs  early  due  to  the  erosion  of  the  cyst 
wall  by  the  papilkv. 

The  accumulation  of  fluid  in  the  peri- 
toneum, therefore,  and  its  accompanying 
symptoms  are  among  the  first  signs  noted 
by  the  patient.  Grad  (loc.  cit.)  noted  ascites 
in  27  per  cent  of  his  cases.  The  ascitic  fluid 
is  due  to  exudation,  cellular  secretion,  and 
transudation  due  to  vascular  changes  in  the 
ovarian  pedicle.  When  the  papillary  frag- 
ments are  implanted,  there  is  a  natural  pro- 
tective  peritoneal    reaction    resulting   in    an 
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exudation  of  fluid  analogous  to  the  exudate 
in  tubercular  peritonitis.  Lymphatic  absorp- 
tion of  the  fluid  may  also  be  prevented  by  the 
mechanical  blocking  of  the  peritoneal  stoma  ta. 
A  great  part  of  the  fluid  can  be  accounted  for 
by  the  fact  that  there  is  a  constant  secretion 
from  the  epithelial  cells  forming  the  papillary' 
projections.  This  would  be  the  more  liable 
to  cause  a  peritoneal  reaction  if  the  secretion 
were  in  any  way  chemically  or  toxically  ir- 
ritating— and  it  is  natural  to  conclude  that 
the  secretion  of  atypical  cells  is  irritating.  In 
other  cases  the  fluid  seems  to  be  a  transudate 
from  vascular  construction  of  the  pedicle  be- 
cause there  are  cases  in  which  the  peritoneum 
is  thoroughly  studded  with  warts  which  ap- 
pear to  have  no  reaccumulation  of  fluid  after 
ovariotomy.  Ascites  can  no  doubt  be  best 
explained  as  a  combination  of  these  factors 
and  in  any  given  case  it  is  impossible  to  deter- 
mine which  is  the  most  dominant. 

While  ascites  indicates  rupture,  yet  many 
cases  of  rupture  are  met  with  which  show  an 
accumulation  of  fluid  too  small  to  be  satis- 
factorily detected  by  physical  examination, 
but  in  these  cases  the  peritoneal  implants  are 
usually  limited  to  a  small  area.  The  accumula- 
tion of  a  large  c[uantity  does  not  necessarily 
argue  in  favor  of  malignancy  although  it 
is  more  liable  to  be  malignant  than  benign. 
It  usually  indicates  a  condition  of  a  more  exten- 
sive peritoneal  or  omental  implantation  which, 
of  course,  is  more  common  in  an  actively 
spreading  neoplastic  condition. 

Considering,  therefore,  the  pathology  of 
ovarian  ascites,  the  first  symptom  is  usually 
related  to  the  eft"ects  of  the  pressure.  Some 
patients  merely  present  themselves  to  the 
physician  for  abdominal  enlargement.  As 
the  abdomen  gradually  enlarges,  there  is  a 
sensation  of  fullness,  particularly  noted  after 
eating,  and  perhaps  a  little  flatulence  and 
nausea.  \'omiting,  however,  is  rare.  Weight 
in  the  pelvis,  difticulty  in  deep  breathing,  and 
frequent  urination  are  among  the  early  symp- 
toms. As  the  fluid  increases,  emaciation  of  the 
extremities  is  noted,  yet  the  patient  loses  no 
weight.  If  the  tumor  be  large  and  not  rup- 
tured, there  is  rarely  ascites  and  the  pressure 
symptoms  vary  from  that  of  ascites — pressure 
on  the  bladder,  rectum,  uterus,  and  veins  give 
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lig  S-  Same  as  ligurr  ;,  higher  magnification.  Note 
large,  atj^ical,  highly  pyknotic  and  mitotic  cells,  and  be- 
ginning stroma  infiltration. 

varying  symptoms  dependent  upon  the  loca- 
tion and  mobility  of  the  cystic  mass,  namely, 
frequency  of  urination,  constipation,  cedema 
of  one  or  both  legs,  hydronephrosis,  etc.  The 
occasional  patient  complains  of  a  sharp,  drag- 
ging pain  or  weight  in  the  pelvis,  but  as  a  rule 
the  entire  course  of  the  disease  is  unfortunately 
unattended  by  pain.  The  absence  of  symp- 
toms referable  to  the  pelvic  organs  is  a  decep- 
tive feature  of  the  disease.  Amenorrhoea, 
metrorrhagia,  or  menorrhagia  are  noted  in 
some  cases;  the  former  indicates  ovarian 
destruction  and  the  latter  ovarian  overgrowth. 
The  chief  objective  symptom  is  the  pres- 
ence of  ascites  which  is  readily  determined  by 
physical  examination.  If  the  ascites  is  in  con- 
siderable quantity  the  bimanual  findings  are 
obscured.  In  many  cases  of  marked  enlarge- 
ment, the  bimanual  examination  is  entirely 
negative,  but  in  the  event  of  paracentesis,  the 
true  cause  of  the  ascites  is  very  often  found 
in  the  fornices  or  cul-de-sac.  Bimanual  ex- 
amination often  discloses  irregular  masses  in 
one  or  both  fornices.   Papillary  masses  may  be 
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Fig.  9.    Advanced  adfiioiarcirioma 
ovarian  papillary  cyst. 
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felt  in  the  cul-de-sac  per  rectum.  Hydro- 
thorax  is  not  due  to  pleural  metastasis  but 
appears  to  be  merely  an  extension  of  the  as- 
cites. We  have  not  found  it  an  important  or 
frequent  s>inptom.  The  symptoms  conse- 
quent upon  tortion  of  the  pedicle  naturally  do 
not  vary  with  other  forms  of  ovarian  tumor. 
Papillary  cysts  arc  jiarticulariy  prone  to 
become  cancerous  but  clinically  there  is  noth- 
ing to  suggest  malignancy  for  a  long  time. 
In  the  event  of  malignancy,  however,  both  the 
size  of  the  abdomen  and  the  emaciation 
generally  increase.  Either  fonn  of  menstrual 
irregularity  may  be  noted  in  malignancy. 
Many  cases  show  marked  cachexia  and  as- 
thenia. These  arc  a])parently  malignant 
from  the  beginning. 

m.VGNOSIS 

The  diagnosis  of  papillary  cystadenomata 
is  diflicult  in  the  unruptured  state,  is  at  times 
very    uncertain    alter    nipinrc    .ind    is    only 


positive  in  the  rare  instances  when  the 
]>apillary  masses  are  palpable  or  visible  in 
the  vagina.  The  small  adherent  monocystic 
iivarian  tumors  are  more  liable  to  be  papillary 
than  the  large  movable  and  polycystic  (glan- 
dular) masses.  Bilateral  masses  are  even 
more  open  to  suspicion.  Hydroperitoneum 
without  a  sufhcient  explanation  in  the  liver, 
heart,  peritoneum,  and  kidneys  is  most  sus- 
picious of  the  existence  of  the  papillary  peri- 
tonitis even  though  bimanual  examination 
be  negative.  In  a  recent  case  of  ascites,  the 
downward  bulging  of  the  pelvic  floor  made 
bimanual  examination  practically  negative. 
yet  after  paracentesis  both  fornices  plainly 
showed  boggy,  irregular,  indurated  masses. 
Rectal  examination  is  more  reliable  than 
vaginal  in  determining  papillary  implants  in 
Douglas'  cul-de-sac. 

Therefore,  in  the  presence  of  ascites,  pelvic 
masses  are  most  probably  papillomatous, 
particularly  if  bilateral.  Rapidity  of  growth, 
nutritional  decline,  and  marked  weakness  arc 
indicative  of  malignant  changes. 

PROGNOSIS 

The  prognosis  is  variable.  However,  one 
must  bear  in  mind  that  the  papilla  per  sc  im- 
planted upon  or  invading  the  surrounding 
ti-ssues  or  organs  is  never,  in  the  true  clinical 
acceptance  of  the  word,  benign.  On  the  other 
hand  it  rarely  shows  the  rapid  progress  of 
neoplasms  associated  with  other  glandular  or 
structural  tissues.  As  shown  by  the  critical 
examination  of  a  series  of  microscopical  sec- 
tions, many  typical  papillary  sections  have  a 
carcinomatous  ])rocess  developing  at  the  same 
time  and  microscopically  66.6  jier  cent  of  the 
cases  of  the  New  York  Post  (iraduate  HosjHtal 
were  malignant  or  potentially  so.  Many  of 
the  patients  arc  prone  to  live  a  variable  num- 
ber of  years  after  operation  and  have  been 
operated  upon  from  two  to  ti\'e  times  in  a 
period  of  10  years.  The  following  (previously 
mentioned)  case  of  the  senior  writer  illustrates 
the  slow  progress  of  an  adenocarcinomatous 
process  in  an  elderly  woman : 

Mrs.  S.,  age  74  (No.  141,  1007),  was  operated  upon 
for  bilateral  papillary  disease.  The  ovarian  masses 
were  removed  but  considerable  peritoneal  lieposit 
remained.       The    pathologist     reported,     "ovarian 
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papillary  adenocarcinoma."  In  1919  (12  years 
later)  she  returned  for  re-operation  for  an  extensive 
malignant  peritonitis  and  a  metastasis  in  the  abdom- 
inal scar. 

As  in  other  forms  of  neoplastic  disease  we 
believe  that  the  age  of  incidence  has  a  direct 
bearing  on  the  course  of  the  disease.  Com- 
pare, for  instance,  the  fulminating  course  of 
Miss  L.,  Case  20,  1917,  age  25,  with  the 
above  patient  who  had  an  adenocarcinomatous 
process  at  the  age  of  62  and  lived  12  years. 

Schwartz  (32)  quotes  Landau  '■  that  of  57 
cases,  10  were  well  after  10  years,  and  O. 
Hohene  -  that  of  34  cases,  18  were  well  after 
5  years;  TufSer,  81  per  cent  were  alive  after 
5  years;  and  that  of  Schwartz  and  Pollack's 
cases,  one  of  the  reported  1 1  was  well  after  1 1 
years,  3  after  4  years,  and  the  remaining  7 
died  in  the  hospital,  4  within  6  months. 
Hoffmeier  (quoting  Codman,  loc.  cit.,  from 
Pfannenstiel)  reports  the  disappearance  or 
retrogression  of  a  case  of  true  adenocarci- 
noma, while  Bland-Sutton  says:  "It  has  been 
clearly  established  that  when  an  abdomen  is 
opened  for  the  removal  of  a  papillary  cyst  and 
its  peritoneum  has  been  found  studded  with 
warts,  a  few  years  later  the  abdomen  has  been 
opened  and  all  the  peritoneal  warts  have  dis- 
appeared." J.  Knowsley  Thornton's  {;^^)  case 
of  a  papillary  cyst  with  peritoneal  metastasis 
lived  9  years  up  to  the  publication  of  its  report 
He  is  quoted  by  Williams  as  saying  that  "there 
are  indeed  some  cases  in  which  a  mere  explor- 
atory incision  followed  by  a  careful  'toilette' 
of  the  peritoneal  cavity  leads  to  an  absolute 
cure  just  as  in  the  case  of  tubercular  perito- 
nitis." Codman 's  (/oc.  c//.)  report  of  theMassa- 
chusetts  General  Hospital's  41  cases  in  the 
past  25  years,  shows  that  all  but  2  of  the  41 
(lied  of  the  disease;  and  of  31,  12  died  in  less 
than  2  months  after  operation,  19  less  than  6 
months,  and  29  less  than  i  year. 

Certain  conclusions,  however,  can  be  drawn 
with  reference  to  the  prognosis;  when  a  cyst 
is  removed  intact  without  peritoneal  contami- 
nation, it  loses  its  prognostic  interest,  how- 
soever malignant  the  pathologist  may  report 
it  later;  there  is  always  that  indeterminate 
personal  equation  which  cannot  be  solved  by 

'  Deutsche  med.  Wchnschr.,  r8g6,  li,  1501. 
^Ztschr.  f.  Geburtsb.  u.  Gynaek.,  1894,  Ixxvi.  28. 


Fig.  10.    Same  as  Figure  9,  higlier  magnifualion. 

the  prognoses  in  other  cases;  prognosis  as  to 
recurrence  improves  with  the  age  of  incidence; 
in  a  certain  number  of  cases  where  rupture  has 
occurred  and  the  peritoneum  is  abundantly 
studded  with  warts,  ovariotomy  has  proved 
a  sufficient  therapeutic  measure  to  cause  a 
regression  of  the  remaining  irremovable  peri- 
toneal deposits.  We  feel,  however,  that  this 
is  quite  exceptional  and  while  they  may  linger 
on  for  a  number  of  years,  yet  will  they  finally 
succumb  to  the  toxic  exhaustion  of  the  malig- 
nant peritonitis.  In  reviewing  our  experience 
with  these  cases,  we  consider  papillary  ovarian 
tumors  as  potentially  malignant  and  if  rup- 
tured usually  eventuate  in  malignancy.  In 
adenocarcinoma  the  recurrence  is  probable 
and  mortality  high. 

TRE.ATMENT 

With  a  fundamental  knowledge  of  the 
pathology  of  any  given  region,  the  principles 
of  treatment  should  be  simple.   Every  ovarian 
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tumor  should  be  removed  as  soon  as  diagnosed 
— the  smallest  and  simplest  appearing  may  be 
papillary'  or  carcinomatous.  J.  Knowsley 
Thornton  (34)  in  1875  was  the  first  to  point 
out  that  as  long  as  the  villous  epithelium  was 
confined  to  the  interior  of  the  cyst  of  an  ova- 
rian tumor,  it  is  not  of  much  importance 
pathologically,  except  as  an  indication  that 
the  removal  should  not  be  too  long  delayed. 

In  the  unruptured  state  the  cyst  must  be 
removed  intact  regardless  of  the  length  of  the 
incision  required  for  its  deliver^'  in  toto,  as 
there  is  no  way  of  distinguishing  the  benign 
adenoma  from  the  adenocarcinoma  except  by 
microscopical  section  after  its  removal.  The 
cyst  wall  is  the  thin  dividing  edge  of  malig- 
nancy, and  of  all  neoplastic  growths  we  are 
the  most  favored  in  the  ovarian  variety  of 
tumors  by  this  natural  wall  of  separation 
between  health  and  disease.  The  adhesions 
are  separated  and  the  cyst  is  liberated  with 
all  gentleness.  Careless  manipulation  result- 
ing in  rupture  within  the  peritoneum  can 
not  be  too  highly  condemned.  Regardless  of 
the  size  of  the  tumor,  we  do  not  reduce  by 
tapping,  bearing  in  mind  that  even  these 
large  glandular  pseudomucinous  tumors  are 
often  studded  with  papillary  growths.  The 
fluid  contents  of  the  cysts  rich  in  desquamated 
epithelial  elements,  must,  under  no  circum- 
stances, contaminate  the  peritoneum.  The 
vaginal  route  should  never  be  attempted  in 
the  removal  of  an  ovarian  tumor. 

In  the  ruptured  state,  paracentesis  alone 
is  of  little  or  no  value  in  influencing  the  course 
of  the  disease,  and  has  long  since  been  dis- 
carded as  a  therajieutic  measure.  On  laparot- 
omy the  fluid  is  evacuated  and  the  perito- 
neum inspected;  if  the  growth  is  localized  the 
indications  arc  simple,  but  if  the  disease  is 
extensive  a  pan-hysterectomy  is  jicrfonncd, 
as  carefully  as  possible  approximating  the  edges 
of  the  broad  ligament  and  inverting  the  ova- 
rian pedicles.  A  careful  toilette  of  the  peri- 
toneum is  made,  sacrificing  infiltrated  por- 
tions of  the  omentum  or  parietal  perito- 
neum. Drainage  is  rarely  indicated.  A  tight 
binder  is  applied  lo  maintain  the  abdominal 
equilibrium. 

With  recurrence  of  ascites  and  the  associ- 
ated symptoms,  it  may  be  necessary  to  remove 


further  portions  of  the  growth  by  re-operation. 
In  unilateral  cases,  one  ovary  and  tube  shoukl 
be  retained  in  the  childbearing  age  unless  the 
disease  is  disseminated  or  unless  the  diseased 
ovary  shows  gross  evidence  of  malignancy. 
Sterility  is  preferable  to  an  incomplete  opera- 
tion when  the  growth  is  at  all  suspicious.  If. 
however,  the  other  ovary  is  left  in  situ  period- 
ical examinations  should  be  made. 

Inasmuch  as  the  normal  ovarian  tissue  is 
particularly  sensitive  to  radiant  influence, 
and  moreover,  as  ovarian  papillomata  have  a 
relatively  low  metastasizing  power,  cases  in 
which  the  growth  has  been  incompletely  ex- 
cised should  be  given  the  benefit  of  radium. 

In  every  case  which  has  undergone  cancer- 
ous degeneration  X-ray  and  radium  treat- 
ment should  be  given  in  addition  to  the  opera- 
tive procedure.  An  exploratory  laparotomy 
should  be  done  in  every  advanced  case  of 
suspected  ovarian  carcinoma  (unless,  of 
course,  the  general  condition  of  the  patient 
contra-indicates)  to  establish  the  diagnosis, 
for  even  though  there  is  much  ascitic  fluid  in 
the  abdomen  and  palpable  nodular  masses, 
no  carcinoma  maj^be  present,  and.  moreover, 
one  or  both  ovaries  may  still  be  unruptured. 

The  X-ray  has  been  given  directly  upon 
cancer  masses  in  the  omentum  and  perito- 
neum through  the  open  abdomen,  by  holding 
the  abdominal  walls  open  by  tapes  hooked 
under  the  fascia.  A  seven  or  eight  minute 
ex]:)osure  with  the  tube  at  to  centimeters 
may  be  given.  This  method,  however,  has  not 
met  with  general  approval  and  has  been  super- 
seded by  the  use  of  radium. 

For  the  use  of  radium,  the  cancerous  masses 
arc  removed  as  completely  as  possible  but  the 
uterus  is  left  in  silii.  Radium  is  then  placed 
in  the  uterus  in  a  ])latinum  capsule.  As  soon 
as  convalescence  is  well  established,  massive 
doses  of  radium  are  placed  with  a  sufficient 
filter  in  the  vault  of  the  vagina  and  the  rays 
directed  toward  the  pelvis  on  either  side.  In 
addition  the  abdomen  is  radiated  through 
three  or  more  areas  with  a  gram  of  radium  at 
4  centimeters  distance  with  a  suitable  filter. 
Three  areas  across  the  back  at  the  level  of  the 
sacrum  arc  also  radiated.  If  the  cancerous 
extensions  are  above  the  pelvis  the  radiation 
may  be  gi\en  in  the  form  of  one  pack  at  10 
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centimeters  distance  for  18,000  millicurie 
hours,  and  later  the  same  dose  across  the  back. 
This  gives  by  summation  a  very  considerable 
radium  dose  within  the  abdomen.  The  ex- 
ternal radiation  may  be  entirely  given  in  the 
form  of  X-ray  through  many  skin  areas  and 
in  a  number  of  series  so  that  the  skin  may  be 
saved  from  exfoliation  (35). 

CONCLUSIONS 

I.  Papillary  cystadenoma  is  the  most  im- 
portant surgical  disease  of  the  ovary. 

2  It  is  variously  stated  to  occur  in  from 
ID  to  27.5  per  cent  of  all  ovarian  tumors. 

3.  Alargenumber  of  casesoccurin  patients 
under  the  age  of  thirty. 

4.  The  most  probable  development  is  from 
a  cellular  perversion  of  the  germinal  epithe- 
lium. 

5  There  is  a  strong  tendency  to  bilateral- 
ism (22.2  per  cent)  and  local  metastasis. 
General  metastasis  is  not  rare. 

6.  Bilateral  ovarian  tumors  demand  a 
careful  examination  of  the  abdominal  viscera 
and  breasts. 

7.  The  absence  of  symptoms  referable  to 
the  pelvic  organs  is  a  deceptive  feature  of  the 
disease. 

8.  Ascites  is  an  advanced  s\-mptom  and 
indicates  rupture,  peritoneal  metastasis,  and 
often  malignancy. 

g.  Every  woman  with  ascites,  without  a 
sufficient  explanation  in  the  liver,  heart,  peri- 
toneum, or  kidneys,  should  be  laparotomized 
even  though  bimanual  examination  be  nega- 
tive. 

10.  Microscopically  66.6  per  cent  of 
papillary  cystadenomata  are  cancerous  or 
precancerous. 

11.  Every  ovarian  cyst  must  be  removed 
intact  by  abdominal  section  as  soon  as  dis- 
covered. 

12.  In  unilateral  oophorectomy,  the  pa- 
tient should  be  periodically  examined. 

13.  Careless  or  rough  handling  resulting  in 
intra-abdominal  rupture,  tapping  to  reduce 
the  size  of  the  tumor  and  the  vaginal  approach 
cannot  be  too  strongly  condemned. 

14.  Radium  should  be  employed  in  cases 
in  which  the  ovaries  or  the  peritoneal  im- 
plants could  not  be  surgically  removed. 
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SPLENECTOMY  IN  THIRD  STAGE,  BANTI'S  DISEASE 

With  Report  of  Case  of  15  Months'  Standing^ 
By  H.  B.  SWEETSER,  M.D.,  F.A.C.S.,  Minneapolis,  Minnesota 


^LTHOUGH  much  has  been  written  on 
/  \  the  subject  of  splenic  ana?mia  in  gen- 
■L  V  eral  and  many  cases  have  been  sub- 
mitted to  splenectomy  with  brilliant  results, 
yet,  after  a  fairly  diligent  search  of  the  hter- 
ature  of  the  past  20  years,  I  find  that  com- 
paratively few  cases  in  the  terminal  stage, 
the  so-called  Banti's  stage,  have  been  so 
treated.  Even  including  cases  with  the  most 
meager  history  and  with  practically  no  details, 
I  have  been  able  to  collect  only  42  cases. 
Therefore,  every  single  case  of  this  type,  if 
treated  by  remov'al  of  the  spleen,  assumes 
importance  in  helping  to  formulate  a  proper 
treatment,  and  for  this  reason  I  present  the 
present  report  and  analysis. 

Because  of  the  difficulty,  or  rather  im- 
possibihty,  of  separating  true  cases  of  Banti  "s 
syndrome,  i.e.,  cases  showing  enlarged  spleen, 
cirrhosis  of  the  liver  with  ascites,  and  an  un- 
known etiology,  from  other  conditions  giv- 
ing similar  s\Tiiptoms,  I  have  included  in  this 
analysis  all  cases  presenting  ascites  as  a  com- 
plication of  enlarged  spleen.  Thus  are  included 
in  the  42  cases  analyzed,  7  of  primary  cirrhosis 
of  the  liver  with  ascites,  3  of  syphilis  with 
cirrhosis  of  the  liver  and  ascites,  1  of  throm- 
bosis of  the  splenic  and  portal  veins,  with 
enlarged  spleen  and  ascites  (the  diagnosis  be- 
ing made  only  at  autopsy)  and  i  of  primary 
lymphosarcoma  of  the  spleen  with  ascites. 
Patients  presenting  themselves  with  this  syn- 
drome arc  always  ciuestionable  surgical  risks. 
and  it  requires  considerable  moral  courage 
and  much  surgical  enthusiasm  to  offer  so  ser- 
ious a  procedure  as  splenectomy  as  a  method 
of  treatment  with  so  few  recorded  cases  as 
justification.  It  has  been  my  purpose,  there- 
fore, to  try  to  determine  first  what  has  been 
the  immediate  mortality,  and  second  what 
the  permanency  of  results  following  s]ilonec- 
tomy. 

Many  of  the  reports  are  so  meager  as  to  be 
of  little  value,  some  of  them  merely  being 
mentioned  casually  as  having  been  done  with 


good  results,  with  no  reference  as  to  when  and 
where  reported  in  detail,  if  ever  so  reported. 
In  others  the  report  has  followed  the  opera- 
tion so  closely  that  deductions  as  to  perma- 
nency of  results  are  impossible,  and  apparently 
no  subsequent  reports  have  been  made,  at  least 

1  have  been  able  to  find  such  in  only  a  few 
cases.  If  we  are  to  arrive  at  any  definite  con- 
clusion as  to  the  value  of  splenectomy  in  these 
terminal  conditions,  it  is  essential  that  every 
case  should  be  reported  in  detail,  with  a  follow- 
up  report  late  enough  to  show  ultimate 
results. 

Concerning  immediate  mortality,  prior  to 
iqoS  there  were  11  cases  reported  \nth  a  mor- 
tahty  of  72.7  per  cent;  between  igoS  and  1Q13 
there  were  16  cases  reported  with  a  mortality 
of  56  per  cent;  and  in  the  42  cases  here  re- 
ported, with  II  deaths,  the  mortality  was 
still  further  reduced  to  26.5  per  cent.  Thus 
it  is  seen  that  a  patient  has  three  out  of  four 
chances  of  surviving  the  operation.  In  \-iew 
of  the  fact  that  this  condition  is  100  per  cent 
fatal  under  medical  treatment,  this  showing 
is  remarkably  good.  As  regards  late  results: 
In  5  cases  there  were  no  data  at  all,  and  these, 
therefore,  are  not  considered.  Of  the  rest,  one 
was  a  failure  from  the  start,  requiring  paracen- 
tesis twice  a  week,  but  was  still  alive  8  months 
after  operation;  i  suffered  repeated  haemor- 
rhages from  the  bowel  and  succumbed  at  the 
end  of  5  months;  i  was  apparently  in  perfect 
health  at  the  end  of  a  year,  but  suddenly  died 

2  months  later  from  a  haemorrhage  from  the 
stomach;  6  were  alive  and  well  at  last  report, 
from  a  few  months  up  to  fourteen  months  after 
operation;  and  17  were  alive  and  well  for  peri- 
ods varying  from  15  months  up  to  10  years 
after  operation.  Thus  it  is  seen  that  at  least 
55  per  cent  of  the  cases  which  surxnved  opera- 
tion Hved  and  remained  in  good  health  for 
more  than  15  months;  and  may  therefore  be 
assumed  to  be  pemianently  cured. 

The  dase  of  lymphosarcoma  was  reported 
in  perfect  health  after  3  years.  One  other  case 
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of  sarcoma  of  the  spleen  was  reported  in  1908 
as  having  lived  for  6  years  and  a  half,  then 
dying  of  a  cardiac  affection. 

The  3  cases  with  a  definite  syphiHtic  etiology 
all  recovered  and  i  was  in  perfect  health  at  the 
end  of  17  months. 

There  were  7  cases  reported  as  primary 
portal  cirrhosis  of  the  liver,  with  2  operative 
deaths.  One,  reported  by  Sherren,  besides 
ascites,  had  also  marked  oedema  of  the  legs 
and  scrotum  and  fluid  in  the  right  pleural 
cavity,  and  it  is  not  to  be  wondered  at  that 
death  resulted.  The  other  6  are  from  the 
Mayo  chnic  and  are  not  reported  in  detail  as 
far  as  I  can  find.  One  died,  but  the  other  5 
were  reported  as  "greatly  relieved  "  for  periods 
not  recorded.  I  could  find  no  other  cases  of 
cirrhosis  so  treated.  This  group  surely  gives 
food  for  speculation  as  to  the  future  possibil- 
ities of  splenectomy  as  a  successful  treatment 
of  cirrhosis  of  the  liver  in  its  terminal  fatal 
state  of  ascites.  As  long  ago  as  1914,  Kidd, 
commenting  on  the  cHnical  similarity  of 
Banti's  disease  with  primary  cirrhosis  of  the 
hver,  made  the  assertion  that  all  cases  of 
hepatic  cirrhosis  with  enlarged  spleen  should 
be  given  the  benefit  of  a  splenectomy  stating 
that  "we  now  operate  on  cases  labelled  Banti's 
diseases,  and  it  is  hard  to  see  where  the  differ- 
ence lies."  W.  J.  Mayo,  having  splenecto- 
mized6  cases,  with  great  benefit  in  5  and  death 
in  only  i,  makes  practically  the  same  plea, 
saying  that  the  results  will  depend  on  whether 
the  liver  retains  sufficient  capable  cells  to 
carry  on  its  function. 

I  have  found  it  impossible,  on  account  of 
insufficient  data  in  both  the  clinical  and  patho- 
logical histories,  to  differentiate  the  cases  of 
undoubted  Banti's  disease  from  the  others, 
and  have  therefore  given  up  the  attempt  to 
analyze  them  separately.  My  own  case,  I 
think,  can  be  classified  without  question  as  an 
undoubted  case  of  third  stage  Banti's  disease, 
notwithstanding  the  apparently  brief  first 
stage  and  the  lack  of  clinical  verification  of  an 
enlarged  spleen  preceding  the  cirrhosis  and 
ascites.  It  is  certainly  not  a  primary  cirrhosis 
of  the  liver,  and  the  possibihty  of  its  being 
syphiUtic  must  be  ruled  out  by  the  absence  of 
all  syphilitic  signs,  including  a  negative 
Wasserniann. 
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Fig.  I.    Blood  findings  before  and  after  splenectomy. 

CASE    REPORT 

The  patient,  Mr.  A.  M.,  entered  St.  Mary's  Hos- 
pital, .\ugust  II,  1919,  under  the  care  of  Lieut.  Da- 
vid R.  Higbee,  Naval  medical  officer.  He  is  37  years 
old,  white,  of  Danish  parentage,  married  3  years, 
and  has  no  children.  He  has  been  quartermaster  in 
the  U.S.  Navy  for  ig  years,  and  during  that  time 
has  been  in  all  parts  of  the  world;  in  the  tropics 
many  times. 

The  family  history  has  no  bearing  on  his  disease. 
His  father  and  mother  are  living  and  well  at  60  and 
65  years  of  age.  Two  brothers  and  one  sister  are 
living  and  well,  and  two  died  in  infancy. 

In  childhood  patient  had  measles,  mumps,  and 
diphtheria.  Tonsillectomy  in  1901.  In  the  same 
year  his  appendix  w-as  removed,  followed  by  5  op- 
erations for  the  repair  of  the  resultant  hernia.  In 
IQ04  he  suffered  from  pleurisy,  but  no  aspiration  was 
done.  Although  in  the  tropics  many  times  he  had 
never  had  any  of  the  tropical  diseases.  Four  years 
ago  he  had  an  attack  diagnosed  as  malaria,  and  has 
had  several  similar  attacks  since.  He  denies  any 
venereal  infection,  and  has  no  alcohol  habit. 

Present  Illness.  Until  his  present  illness  patient 
had  always  considered  himself  an  exceptionally 
healthy  man.  In  January,  iqiq,  his  wife  and  friends 
noticed  an  increasing  pallor  and  a  yellow  tinge  to 
the  skin,  of  which  he  himself  was  unconscious,  and 
they  persuaded  him  to  consult  a  physician.  He  was 
given  iron  and  arsenic,  but  no  examination  of  the 
blood  w-as  made  until  May  11,  1919,  when  his  haemo- 
globin was  found  to  be  60  per  cent.  During  May  he 
passed  many  bloody  stools,  the  first  very  profuse, 
and  on  May  23  and  24  vomited  about  2  quarts  of 
blood.  On  June  20  he  again  vomited  blood  in  less 
amount,  but  since  then  there  has  been  no  haemor- 
rhage either  from  bowel  or  stomach.  On  June  11  the 
ascites  was  first  noted.  During  this  time  he  was  in  a 
hospital  in  another  city,  and  a  diagnosis  was  made 
of  either  pernicious  anaemia  or  cirrhosis  of  the  liver, 
and  a  very  gloomy  prognosis  given.  There  was  no 
oedema.    On  July  7,  his  abdomen  was  tapped,  the 
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Fig.  2.  rholomicrograph  of  section  of  spleen,  luw  power 
note  marked  fibrosis  of  splenic  pulp. 

trocar-fistula  remaining  open  for  12  days,  during 
which  time  the  drainage  was  very  free.  Nine  days 
after  the  fistula  closed,  i.e.,  on  July  28,  he  was  again 
tapped.  During  this  time  he  was  given  repeated 
doses  of  horse  serum,  elaterium,  and  cacodylate  of 
sodium.  Xo  observation  had  been  made  of  an  en- 
larged spleen. 

On  admission  to  St.  Mary's  Hospital,  Minneapolis, 
on  .\ugust  II,  iqiQ,  the  following  record  was  made: 
Male,  ,^'/,hiiT\y  well  nourished, active,  very  alert  men- 
tally. Slight  tremor.  Weight  120  pounds,  a  loss  of  15 
poun  Is  in  ,5  months.  Mucous  surfaces  pale,  skin  a 
lemon  color,  and  sclerx  quite  yellow.  Appetite  good, 
no  vomiting,  bowels  regular,  no  cough,  and  only  slight 
dyspnoea.  The  abdomen  was  very  much  distended. 
The  spleen,  only  palpable  after  tapping,  extended 
to  the  level  of  the  navel  and  to  the  mid-line.  The 
liver  was  not  palpable  below  the  costal  arch,  in  fact 
its  area  of  dullness  was  diminished.  The  tempera- 
ture varied  between  ()S°  and  9o3^°;  the  pulse  rate 
between  go  and  120;  respiration  20  per  minute. 
There  were  several  formed  bowel  movements  daily, 
dark-colored,  and  faintly  positive  to  the  benzidine 
test,  but  no  active  hemorrhage.  The  urine  was  clear, 
acid,  specific  gravity  1025,  faint  trace  of  albumin, 
no  casts,  no  bile  pigments,  but  on  one  occasion 
famtly  positive  for  urobilin.  There  were  no  evid- 
ences of  syphilis,  and  the  Wassermann  w-as  negative. 
.\ugust  12,  examination  of  blood  showed  the  follow- 
ing: haemoglobin  60  per  cent;  index  .8;  erythrocytes 
3,700,000;  leucocytes 6,400;  differential,  polymorpho- 
nuclears 56  per  cent;  small  lymphocytes  42  per  cent; 
mononuclears  i  per  cent;  transitionals  i  per  cent; 
eosinophils  not  noted;  marked  anisocytosis;  slight 
poikilocytosis;  no  nucleated  reds  or  myelocytes. 


On  August  21,  paracentesis  removed  6,oco  cubic 
centimeters  of  clear  straw-colored  fluid  from  the 
abdominal  cavity.  On  August  26,  Dr.  Higbee  trans- 
fused 500  cubic  centimeters  of  citrated  blood  with- 
out benefit,  the  blood  examination  3  days  later 
showing  4,000,000  erythrocytes  and  hiemoglobin 
only  54  per  cent.  On  .\ugust  31,  he  was  again  tap- 
ped and  again  about  6,000  cubic  centimeters  of  fluid 
were  recovered.  From  the  clinical  data  and  blood 
findings  Dr.  Higbee  had  made  a  diagnosis  of 
splenomegaly  in  the  terminal  stage,  which  was 
concurred  in  by  his  consultants,  and  had  urged 
operation  as  giving  him  his  only  chance. 

On  September  i,  iqiq,  I  removed  the  spleen, 
Dri.  D.  R.  Higbee  and  Robert  Hodappacting  as  assist- 
ants. .\llhough  6  liters  of  fluid  had  been  removed 
ihe  day  before,  re-accumulation  had  been  so  rapid 
that  about  the  same  amount  w-as  found  at  the  time 
of  the  operation.  The  spleen  was  strongly  adherent 
to  the  parietal  peritoneum.  A  supernumerary  spleen, 
the  size  of  an  English  walnut,  was  attached  to  the 
tail  of  the  pancreas.  In  removing  this  a  fair-sized 
vessel  was  torn  to  secure  which  it  was  necessary  to 
pass  a  suture  through  the  pancreatic  tissue.  The 
gall-bladder  w-as  normal  and  contained  no  stones. 
The  liver  was  small  and  hard,  and  its  surface  hob- 
nailed, some  of  the  elevations  being  as  large  as  split 
peas. 

The  spleen  measured  23  by  13  by  6}4  centimeters 
and  weighed  850  grams,  about  four  and  a  half  times 
the  normal  size.  The  cajxsule  and  trabeculae  were 
thickened.  The  malpighian  bodies  were  more  or 
less  atrophied  and  surroumled  by  a  thick  layer  of 
fibrous  tissue.  The  pulp  was  largel>-  replaced  by 
fibrous  tissue  (Figs,  i  and  2). 

Postoperative  history.  Following  the  operation 
the  temperature  for  4  days  remained  as  before,  be- 
tween q8.5°  and  oq.5°,  but  then  increased  to  102°  F. 
and  continued  between  100°  and  102°  in  the  evening, 
with  a  daily  drop  to  near  normal  in  the  morning. 
The  pulse  rate,  e.xcept  immediately  after  the  opera- 
tion, was  only  slightly  increased,  varying  between 
So  and  120.  The  ascites  recurred  rather  slowly,  but 
on  the  twenty-second  day  after  the  operation  para- 
centesis had  to  be  resorted  to,  6.100  grams  being  re- 
covered. There  was  no  further  ascites,  although  no 
attempt  had  been  made  to  sidetrack  the  blood 
stream  around  the  liver  by  omentopexy. 

The  change  in  the  blood-picture  was  prompt  and 
quite  striking  as  regards  the  leucocytes.  On  the  day 
following  the  operation  they  increased  from  4,600  to 
27,800,  of  which  89  per  cent  were  polymorpho- 
nuclears and  6  per  cent  small  hmphocytes.  This 
relationship,  however,  has  not  been  maintained,  and 
at  present  the  total  leucocyte  count  is  about  0.000. 
with  only  44  per  cent  neutrophils  and  50  per  cent 
lymphocytes,  the  large  lymphocytes  predominating. 

The  patient  left  the  hospital  October  24.  feeling 
well  but  with  a  continuous  elevation  of  temperature 
of  about  100°  F.  Sixteen  days  later  he  returned, 
complaining  of  a  board-like  painful  swelling  in  the 
left  anterior  abdominal  wall,  which  gradually  ilis- 
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appeared  without  suppuration.  His  hcemoglobin. 
however,  had  receded  to  42  per  cent,  the  lowest 
recorded  at  any  time,  and  the  erythrocytes  to 
3,600,000.  On  November  14,  19 ig,  transfusion  of 
500  cubic  centimeters  of  citrated  blood  was  made. 
Following  this  his  improvement  was  steady;  tem- 
perature and  pulse  became  normal,  appetite  good, 
and  his  weight  increased  to  139  pounds,  several 
pounds  better  than  his  best  weight.  On  January  i, 
1920,  he  returned  to  active  duty  and  has  continued 
on  active  duty  to  the  present  time. 

At  my  request  he  presented  himself  for  e.xami na- 
tion November  13,  1920,  i.e.  about  3  weeks  ago,  or 
nearly  r5  months  following  the  splenectomy.  He 
is  apparently  in  perfect  health;  weight  139  pounds: 
temperature  and  pulse  normal;  heart  and  lungs 
normal;  no  oedema  and  no  ascites.  The  liver  dullness 
now  extends  fully  to  the  costal  border,  showing  that 
there  has  evidently  been  considerable  regeneration 
of  that  organ;  jaundice  absent.  Blood  pressure  130- 
70.  He  has  no  dyspnoea,  being  able  to  climb  the 
hilly  streets  of  Duluth  without  discomfort.  He  has 
worked  steadily  without  asking  favors,  lifting,  when 
called  on,  hundred-pound  sacks  without  effort  or 
distress. 

For  convenience  of  comparison  the  various  blood 
findings,  before  and  after  the  splenectomy,  and  at 
the  times  of  transfusion,  have  been  grouped  in  the 
accompanying  table  (Fig.  i). 

The  blood  picture  at  present  is:  haemoglobin  85 
per  cent;  erythrocytes  4,980,000;  color  index  .85; 
leucocytes  8,650;  differential,  polymorphonuclears 
44  per  cent;  lymphocytes  50  per  cent;  large  mono- 
nuclears 3  per  cent;  transitionals  3  per  cent;  eosino- 
phils I  percent. 

It  is  thus  seen  that  a  relative  lymphocytosis 
has  recurred,  and  that  the  normal  relationship 
of  neutrophils  to  lymphocytes  is  even  more 
markedly  disturbed  than  prior  to  the  splenec- 
tomy; in  other  words,  that  the  blood  findings, 
as  concerns  the  leucocytes,  have  reverted  to 
the  infantile  type.  What  this  means  from  the 
standpoint  of  prognosis,  is  an  interesting 
speculation.  Very  little  help  in  solving  this 
question  is  to  be  obtained  from  the  cases 
studied,  because  in  only  a  few  of  them  have 
repeated  differential  counts  been  made.  One 
of  Sherren's  cases,  after  being  in  perfect 
health  for  over  a  year,  suddenly  died  from 
hcemorrhage.  Unfortunately,  in  this  case, 
no  blood  examination  was  made  later  than  6 
weeks  after  her  operation,  but  that  showed  a 
marked  lymphocytosis  (53  per  cent  \\ath  a 
proportional  reduction  in  neutrophils  to  42 
per  cent);  the  ha;moglobin  was  55  per  cent. 
Nullifying  this  observation,  however,  are  the 
blood  findings  in  the  cases  of  Kidd,  Lissner, 


Fig.  3.  Photomicrograph  of  section  of  spleen,  hish  power. 
Same  section  as  in  Fig.  2.  Note  great  increase  in  number 
of  reticulum  cells. 

and  Herrick,  which  were  in  perfect  health  9 
and  10  months  after  operation,  when  the  blood 
examinations  were  made,  and  yet  in  all  of 
them  the  relative  lymphocytosis  was  marked. 
As  long  ago  as  igoi,  Cabot  called  attention 
to  the  fact  that  in  some  splenectomies  as 
much  as  5  years  were  required  to  re-establish 
a  normal  differential  leucocyte  count,  Her- 
rick makes  the  same  observation  about  the 
cases  of  Senator  and  Wolff", 

Nor  have  I  been  able  to  get  much  light  on 
this  from  the  physiologists  or  ha;motologists. 
One  theory  accounting  for  the  lymphocytosis 
in  these  cases  seems  to  me  quite  reasonable 
and  plausible,  as  follows:  The  lymphocytes, 
especially  the  small  ones,  are  concerned  in 
tissue  building  and  tissue  regeneration,  and 
for  this  reason  we  always  find  a  relative  lym- 
phocytosis in  childhood.  Now,  under  certain 
conditions,  in  adult  life,  as  following  serious 
chronic  infections  recovered  from,  it  is  fair  to 
assume  that,  the  tissues  haWng  suffered  mar- 
ked degeneration,  nature  then  appHes  herself 
to  the  problem  of  regeneration,  and  with  this 
purpose  in  view,  supphes  the  lymphocytes  in 
increased  number  as  tissue  builders,  I  have 
come  across  several  facts  which  seem  to  sub- 
stantiate this  theory:  (i)  In  Minnesota,  one 
of  the  coldest  states  in  the  country,  a  neutro- 
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phile  percentage  of  50  to  60  and  a  correspond- 
ing lymphocytosis  is  much  more  frequently 
found  than  the  usual  higher  percentage  of 
neutrophils  as  given  in  the  textbooks.  (2)  In 
Europe,  since  the  second  year  of  the  war,  ap- 
parently everyone  has  developed  a  relative 
lymphocytosis  of  from  30  to  50  per  cent  or 
more.  No  one  has  offered  any  definite  ex- 
planation of  this,  but  it  has  been  ascribed  to 
nutritional  changes. 

In  my  case  it  is  interesting  to  note,  in  this 
connection,  that  the  jaundice  and  ascites  have 
disappeared  and  also  that  the  liver  dullness 
now  extends  to  the  costal  arch,  having  quite 
appreciably  increased  over  what  was  found 
before  operation.  I  take  it  that  these  findings 
mean  that  nature  has  been  very  busy  re- 
generating tissue,  and  for  this  purpose  has  pro- 
vided the  necessary  lymphocytes  as  tissue 
builders.  If  this  theory  has  any  foundation 
in  fact,  then  the  presence  of  lymphocytosis  is 
a  good  rather  than  a  bad  prognostic  sign.  As 
long  as  regeneration  continues  the  lympho- 
cytosis will  persist;  when  the  need  ceases,  then 
the  leucocytes  will  return  to  their  normal 
adult  ratio. 

But  more  important,  apparently,  from  the 
standpoint  of  prognosis,  is  a  theory  developed 
by  Professor  Downey,  ha;motologist  in  the 
University  of  Minnesota  and  an  authority  on 
the  blood.  He  has  found  invariably  in  cases 
of  severe  toxaemias  and  of  long  standing  in- 
fections that  the  large  lymphocytes  predom- 
inate and  that  their  cytoplasm  contain  num- 
erous coarse  azure  granules.  When  such  fmd- 
ings  are  present  in  a  given  case,  he  suspects 
infection  and  degeneration  as  still  going  on 
somewhere  in  the  body,  although  his  obser- 
vations are  so  far  too  few  to  allow  him  to 


speak  with  much  positiveness  on  the  sub- 
ject. These  hndings  are  present  in  the  slides 
of  my  patient's  blood,  and  it  will,  there- 
fore, be  of  considerable  interest  to  watch 
his  further  progress. 


1.  Splenectomy  offers  the  best  chance  of 
recovery  from  the  otherwise  fatal  terminal 
stage  of  splenomegaly. 

2.  A  plea  is  made  for  detailed  histories  of 
all  cases  of  this  type,  subjected  to  splenec- 
tomy, and  also  for  subsequent  reports  of  pro- 
gress at  sufficiently  late  date  after  operation 
to  determine  the  ultimate  result  as  regards 
permanency  of  cure.  Only  in  this  way  can 
judgment  be  formed  as  to  the  \alue  of  this 
procedure. 

3.  In  the  study  of  the  blood  findings,  it  is 
not  sufficient,  from  the  standpoint  of  prog- 
nosis, to  record  the  differential  white  count; 
a  more  intensive  study  of  the  cell  structure 
itself  is  essential. 
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IN  considering  operative  cases  retro- 
spectively it  is  not  hard  to  recall  many  in 
which  the  postoperative  course  has  been 
stormy  and  distressing  to  both  patient  and 
surgeon.  Symptoms  such  as  vomiting,  gase- 
ous distention  of  the  abdomen,  scanty,  very 
acid  urine  with  a  deep  acetone  ring,  dry 
mouth  and  lips  and  even  signs  of  shock  have 
been  encountered.  The  question  arises,  what 
is  the  cause  of  these  signs  and  sjTnptoms 
and  how  eliminated?  To  answer  this  question 
this  paper  is  attempted. 

The  outward  signs  and  symptoms  closely 
resemble  conditions  occurring  in  acidosis  and 
for  that  reason  investigations  were  under- 
taken to  determine  the  underlying  causes  that 
lead  to  the  assumption  that  acidosis  occurs 
in  such  cases. 


Pre-operativc  purgation,  as  stated  by  Emge 
(i)  often  leaves  the  bowel  distended  by  gas 
and  decidedly  congested.  Alvarez  (2)  says 
purgation  promotes  the  danger  of  alarming 
flatulence  and  gas  pains.  M.  M.  Peet  (3) 
enumerates  as  drawbacks,  physical  and  psy- 
chic weakness,  loss  of  sleep  and  intestinal 
and  colonic  hypotonicity,  and  it  might  be 
added,  dehydration.  Sajous  (4)  believes  that 
there  is  good  ground  for  the  growing  oppo- 
sition to  pre-operative  purgation  when  the 
role  of  the  endocrins  in  the  intestinal  func- 
tions is  taken  into  account.  Purgation  sweeps 
from  the  intestinal  canal  a  product  termed 
"secretin"  by  Starling,  which  not  only  serves 
to  liberate  and  activate  the  pancreatic  en- 
zymes, but  also  to  promote  the  production 
of  bile  and  succus  entericus.  Sajous'  own 
researches  have  shown  that,  besides  these 
functions,  the  intestinal  enzymes  contribute 
to  the  succus  entericus,  active  bactericidal 
and  antitoxic  properties  which  do  much, 
working  in  conjunction  with  the  bile,  to  pre- 
vent fermentation  changes  in  the  intestinal 
contents  and  autointoxication. 


A  pre-existing  autointoxication  may  be 
present  of  either  intestinal  or  ftecal  ocigin 
and  only  needs  mention  in  passing. 

Starvation,  during  and  immediately  follow- 
ing the  operation  period,  is  a  well  accepted 
etiological  factor  in  acidosis,  and  Lincoln 
(5)  urges  that  surgeons  should  bear  in  mind 
the  danger  in  the  preparation  of  patients  for 
operations,  of  a  too  prolonged  starvation, 
especially  in  children  or  those  suffering  from 
any  form  of  exhaustion. 

General  anasthesia  is  nearly  always  asso- 
ciated with  a  certain  degree  of  asphyxia, 
which  leads  to  a  suboxidation,  which  in  it- 
self causes  an  acid  intoxication,  as  pointed 
out  by  Crile  (6). 

Wide  abdominal  exposure  and  intra-ab- 
dominal manipulations  predispose  greatly 
to  surgical  shock,  which  leads  directly  to  a 
flooding  of  the  splanchnic  vessels  and  a  slow- 
ing of  the  portal  circulation.  This  in  turn 
causes  acidosis  due  to  deficient  circulation 
through  the  liver,  also  pointed  out  by  Crile  (7) 
who  states  that  neutralization  of  acids  is  one 
of  the  most  important  functions  of  that  organ. 

P.\THOLOGY 

Reimann  and  Hartman  (8)  found  that  after 
anaesthesia  and  operation,  there  was  uncom- 
pensated acidosis  in  some  patients.  In  90 
cases  studied,  the  urinary  acidity  was  in- 
creased very  definitely,  until  in  some  in- 
stances, almost  half  normal  acid  was  se- 
creted.    Blood  urea  was  also  increased. 

TREATMENT 

Having  considered  these  facts  and  noted 
the  end-results  of  anaesthesia  and  operation, 
how  shall  we  endeavor  to  combat  the  con- 
ditions giving  rise  to  these  ill  effects? 

PROPHYLAXIS 

I.  Determine  the  secretory  ability  of  the 
kidneys  and  render  the  urine  as  nearly  alka- 
line as  possible.    This  latter  may  be  accom- 
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plished  by  building  up  the  alkali  reserve  of 
the  body;  namely,  by  the  administration 
of  bicarbonate  of  soda  to  a  point  of  satura- 
tion as  determined  by  the  reaction  of  the 
urine. 

2.  Increase  the  fluid  content  of  the  body 
by  administration  of  large  quantities  of 
water  for  lo  or  12  hours  preceding  operation. 
(The  temporary  retention  of  fluids  may  be 
effected  by  the  presence  of  an  excess  of  bi- 
carbonate, as  cited  by  Max  Kahn  (9). 

(As  to  i)re-operative  prophylaxis,  in  138 
consecutive  major  operations,  Quillian  (10) 
had  no  mortality  and  but  five  cases  of  shock, 
by  resorting  to  the  following  routine:  so- 
dium bicarbonate,  drams  yi  in  one-half 
glass  water,  a  half  hour  before  meals.  Glu- 
cose and  bicarbonate,  ounces  ^4  in  8  ounces 
of  water,  b.i.d.,  as  a  retention  enema  for  2 
days  before  operation.  Liquid  diet  and  large 
quantities  of  water  for  48  hours  preceding.) 

3.  Avoid  drastic  catharsis  as  it  washes  the 
intestinal  canal  free  of  its  normal  detoxicating 
properties;  it  causes  atony  of  the  muscula- 
ture; dehydrates  the  patient,  causes  fatigue 
and  drains  the  alkali  salts  from  the  body. 

4.  Preclude  for  a  day  or  two  before  opera- 
tion such  substances  as  would  tend  to  in- 
testinal putrefaction  and  the  formation  of 
fatty  acids;  namely,  meats  and  fats.  (This 
has  been  emphasized  by  Sajous  and  Max 
Kahn.) 

5.  Insure  an  adecjuate  amount  of  sleep  the 
night  preceding  the  operation  and  dispel  any 
ajjprehension  as  to  its  ultimate  outcome. 

(The  above  is  the  pre-operative  care  of  the 
patient  and  what  follows  is  subsequent  to 
operation.) 

As  cited  by  Reimann  and  Hartman  (8) 
many  patients  exhibit  uncompensated  acido- 
sis after  operation  and  to  combat  this  three 
factors  must  be  considered,  namely:  (i) 
the  body  fluids  must  be  preserved;  (2)  the 
alkali  reserve  must  be  maintained;  and 
(3)  oxidation  must  be  hastened. 

The  preservation  of  body  fluids  may  easily 
be  accomplished  by  the  introduction  of 
water  into  the  body  by  retention  enemata, 
ingestion  by  mouth,  or  if  need  be,  hypoder- 
moclysis.  The  alkali  loss  may  be  replaced 
by  the  administration  of  bicarbonate  in  the 


retention  enema.  Wall,  of  Chile  (11).  be- 
lieves that  the  depletion  of  the  alkali  reserve 
in  the  blood  is  the  essential  element.  Star- 
vation acidosis  must  be  counteracted,  and 
he  makes  a  practice  of  combating  post- 
anaesthetic  disturbances  by  gi'v'ing  alkali  by 
the  rectum  and  even  by  the  vein,  and  says 
that  the  results  have  been  most  gratifying 
in  his  long  experience. 

Kahn.  in  his  work  on  metabolism  in  diabet- 
ic patients  has  pointed  out  that  when  there 
is  a  lack  of  sufficient  combustion  of  carbohy- 
drates there  is  a  disturbance  of  the  fat  oxi- 
dation of  the  body,  and  there  are  produced 
the  toxic  acid  bodies,  or  as  he  says,  "a  state 
of  ketosis  exists";  therefore,  the  most  ob- 
vious procedure  is  to  introduce  into  the  body 
a  carbohydrate  that  can  most  easily  be 
burned.  This  can  be  accomplished  by  adding 
glucose  to  the  retention  enema,  until  a  5 
per  cent  solution  is  obtained,  or  sterile  solu- 
tion may  even  be  given  by  the  vein. 

To  sum  up,  a  retention  enema  of  8  ounces 
of  a  5  per  cent  glucose  in  which  has  been  dis- 
solved 2  drams  of  bicarbonate  of  soda,  given 
immediately  following  the  operation  and  re- 
peated in  6  hours,  will  fulfill  the  requirements 
until  the  patient  is  able  to  take  liciuitls  and 
nourishment  by  mouth. 

Early  feeding  is  advocated,  to  begin  as 
soon  as  possible,  say  the  second  day,  by  in- 
cluding milk,  carbohydrates  and  fruit  juices. 
If  this  is  well  tolerated,  the  diet  is  increased 
the  next,  until  by  the  fourth  day  a  general 
diet  is  taken. 

Soapsuds  enemata  are  ordered  when  neces- 
sary and  art'ord  great  satisfaction. 

The  main  plea  of  this  paper  is  to  try  to 
bring  before  you  the  simple  fact  that  alkalini- 
zation  of  patients  before  and  after  operation 
will  aid  strikingly  to  a  shortened  convales- 
cence and  to  the  mildness  of  the  postoperative 
disturbances. 

So  that  you  may  visualize  the  marked  difler- 
ence  in  the  postoperative  comiuct  of  patients 
previously  alkalinized,  as  contrasted  with 
those  iiol  previously  alkalinized.  a  table  has 
been  prepared,  bringing  out  the  five  most 
striking  points. 

Twenty  alkalinizeil  patients  are  reported 
with  seventeen  controls,  all  operateil  uj)on  at 
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Cases 

Average  No. 
Days  in  Hosp. 

Average  Days 
OF  Discomfort 

Gas  Pains 

Catheterized 

EilESIS 

17  Non- Alka- 
line, 
(control) 

15.30  days 

5  days 

In  6s  per  cent  of  cases — aver- 
age 3.7  days 

53  per  cent  of  cases — time 
3  to  iS  days 

In  76.5  per  cent  cases;  none  in 
23.5  per  cent;  slight  29.5 
per  cent;  moderate  23.5 
per  cent;  severe  17.5  per 
cent 

20  Alkalinized 

13.25  days 

2.S  days 

In  30  per  cent  of  cases  —  av- 
erage less  than  24  hours — 
1  case  3  days;  2  cases  on 
first  day;  2  cases  on  third 
day 

2  5  per  cent  of  cases,  plus  i  case 
with  previous  cystitis  and  1 
case  with  vaginal  packing. 
I  case  catheterized  3  days; 
I  case  catheterized  twice; 
3  cases  catheterized  once 

In  50  per  cent  cases;  none  in 
50  per  cent;  slight.  30  per 
cent  (emesis  only  once); 
moderate  10  per  cent; 
(This  case  was  not  alkali- 
nized until  after  operation) 

about  the  same  time,  the  operations  being 
similar  in  both  groups;  (being  hysterectomy, 
uterine  suspensions  or  the  cleaning  up  of  old 
pelvic  inflammations  for  the  most  part). 
A  careful  scrutiny  of  this  table  cannot 
help  but  demonstrate  the  marked  difference 
in  the  reaction  of  the  patients  treated  as 
compared  to  that  of  the  controls.  To  demon- 
strate more  clearly  the  effect  of  alkahni- 
zation,  two  condensed  case  reports  are  given 
which  were  picked  because  they  were  surgi- 
cally difficult  cases,  were  under  anaesthesia 
longer  than  usual  and  had  continuous  ether, 
all  of  which  predisposes  to  postoperative 
complications. 

Case  i.  M.  B.  No.  141442.  Patient  complained 
of  constant,  severe  pain  in  lower  abdomen  which  had 
been  present  for  10  days;  pregnant  4  months.  The 
past  history  is  negative  e.xcept  for  pleurisy  2  or  3 
years  previously.  Patient  is  colored  woman,  age 
26.  E.xamination  shows  temperature  98.6°,  pulse 
go;  head,  neck,  throat,  chest,  teeth,  and  pupils 
negative;  the  abdomen  is  slightly  distended,  en- 
larged, and  exquisitely  tender,  especially  over  right 
lower  quadrant.  Bimanual  examination  shows  the 
uterus  enlarged  to  the  size  of  a  late  4  months'  preg- 
nancy. It  is  covered  with  numerous  tender  tumor 
masses,  ranging  in  size  from  a  walnut  to  that  of  a 
lemon.  Last  menstrual  period  was  April  29,  1920, 
due  February  5,  192 1.  Pelvic  measurements  were 
23-27-32-18.  Blood  pressure  120-85.  The  urine 
was  turbid,  straw  colored,  specific  gravity  1020;  re- 
action, acid;  no  casts;  frequent  epithelial,  few  eryth- 
rocytes, few  leucocytes.  Red  blood  cells,  3,750,000; 
w^hite  3,400,  ha:moglobin  76  per  cent. 

Pre-operative  diagnosis:  fibroids  intcrferring 
with  pregnancy  (possible  incarceration). 

Before  taking  anaesthetic  the  pulse  was  120,  of 
good  quality.  The  ansesthesia  lasted  i  hour,  35 
minutes.  Ten  ounces  of  ether  were  used.  At  end  of 
anesthesia  the  pulse  was  100,  of  good  quality. 

At  operation  the  pregnant  uterus  was  found 
wedged  in  the  iiilet;  a  much  discolored  fibroma  on  a 


short  broad  stump  was  found  in  the  anterior  right 
fundus  with  another,  larger  intraumural  fibroma 
seeming  to  cause  the  lodging  of  the  uterus  in  its 
present  condition.  On  freeing  the  uterus,  other 
fibromata  were  seen,  one  being  behind  the  bladder 
and  one  low  in  the  left  broad  ligament. 

Operation.  \  supravaginal,  low  hysterectomy 
was  done  without  rupturing  the  amniotic  sac. 
After  anchoring  the  tubes  and  ligaments  into  the 
stump  and  completing  the  "peritoneal  toilet"  the 
abdomen  was  closed  in  the  usual  way,  4  retention 
sutures  being  used  after  removing  an  adherent, 
chronically  inflamed  appendix. 

Pathological  report.  The  specimen  consists  of 
the  upper  11  centimeters  of  a  pregnant  uterus  11 
centimeters  wide  and  10  centimeters  thick.  Both 
tubes  have  been  amputated  close  to  the  body  of  the 
organ.  On  the  right  side  slightly  to  the  right  of  the 
mid-line  in  front  is  a  fibromyomata  5  by  5.5  centi- 
meters and  just  outside  of  this  another  one  6  by  5  by  4 
centimeters  that  is  subserous.  Slightly  to  the  left 
of  the  mid-line  in  front  is  another  fibromyomata  4 
by  4  centimeters.  Anteriorly  near  the  upper  pole 
are  two  subserous  fibromyomata  3  by  3  centimeters 
and  2.5  centimeters.  Behind  on  the  side  are  two 
fibromyomata  3  by  2  centimeters  and  2  centimeters 
in  diameter.  The  uterus  contains  foetal  mem- 
branes attached  to  the  placental  surface  approxi- 
mately II  centimeters  in  diameter.  Within  the 
membrane  there  is  a  foetus  with  its  cord  17  centi- 
meters long.     No  further  examination  was  made. 

The  patient  regained  consciousness  on  return 
from  the  operating  room.  An  enema  of  sodium 
bicarbonate  2  ounces  in  8  ounces  of  a  5  per  cent  glu- 
cose solution  was  given  at  12  noon  and  8  p.m.  One- 
twelfth  grain  of  morphine  sulphate  was  given  hypo- 
dermatically  at  4  p.m.  The  patient  urinated  spon- 
taneously 8^2  hours  after  operation.  There  was 
no  nausea  or  vomiting.  The  pulse  ranged  from  72  to 
80.  There  was  no  trouble  except  pain  in  the  abdomi- 
nal incision.  Soft  diet  was  given  on  the  third  day. 
Patient  was  up  in  wheel  chair  on  fourth  day.  She 
slept  well  at  night.  On  the  fifth  day  extract  of 
corpus  luteum  was  given  for  pain  in  breasts.  On 
the  eleventh  day  the  patient  had  pleurisy  in  left 
side,  with  dry  friction  rub,  and  sounds  were  heard. 
She   was  strapped  and  given    1/6    grain    morphine 
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sulphate  hypoderniatically  twice  a  day.  With  rest 
in  bed  the  patient  was  better  on  the  fourteenth  day 
and  was  discharged  from  the  hospital  on  the 
twentieth  day,  there  being  some  delay  in  leaving 
the  hospital  due  to  the  pleurisy,  an  exacerbation  of 
an  old  condition. 

One  month  later  the  patient  returned  for  exami- 
nation. She  was  feehng  very  well,  although  she 
had  some  slight  discomfort  in  the  region  of  the  right 
ovary.  On  examination  it  was  found  that  the  in- 
troitus  and  urethra  were  negative.  The  cervix 
was  well  up  and  back  in  the  hollow  of  the  sacrum. 
The  stump  of  the  uterus  was  anteroposed  and  both 
ovaries    were    in   good    condition.      Results   good. 

Case  2.  T.  .\.,  No.  141873.  Patient  complained 
of  pain  of  bearing  down  nature,  in  left  lower  qua- 
drant of  back;  of  profuse  watery  discharge;  that 
she  was  easily  fatigued;  of  sterility,  and  of  con- 
stipation. She  was  a  white  woman,  age  26,  married 
4  years,  and  had  never  been  pregnant.  Appendec- 
tomy was  performed  4  years  ago.  She  had  pain  in 
the  left  groin  3  years  ago.  Soon  after  marriage  there 
was  a  profuse  vaginal  discharge.  A  definite  history 
of  pelvic  infection  aside  from  the  attack  of  appen- 
dicitis was  not  obtainable.  The  old  pelvic  pain, 
however,  flares  up  each  time  she  catches  cold. 
Menses  began  at  age  of  12,  have  been  regular,  of  the 
28-day  type,  duration  4  to  5  days.  She  has  back- 
ache during  menstruation. 

Pre-operative  diagnosis:  retroversion,  adhesions 
of  the  uterus,  congestion,  prolapse  of  the  right  ovary. 

The  anaesthesia  lasted  i  hour  5  minutes,  8  ounces 
of  ether  being  given.  At  beginning  of  ana;sthesia 
pulse  was  good,  84;  at  end,  good,  96. 

Operation.  Curettage,  dilatation  of  cervix.  Me- 
dian line  abdominal  incision.  The  pelvic  adhesions 
were  freed  and  the  uterus  straightened,  a  bilateral 
chronic  salpinx  was  removed,  the  left  chronically 
inflamed  ovary  was  removed,  the  right  prolapsed 
cystic  ovary  drained  with  cautery  and  anchored, 
round  ligament  operation  was  performed  and  raw- 
surfaces  covered.     The  wound  was  closed  as  usual. 

The  patient  was  returned  conscious  from  the 
operating  room.  She  urinated  spontaneously  in  5 
hours,  slept  most  of  the  afternoon.  Bromides  grains 
20  chloral  grains  5  caused  cmesis.  Morphine 
sulphate  ■«  grain  was  given  hypotiermatically. 
The  patient  had  a  good  night,  with  pulse  88,  tem- 
perature 9g,  respirations  18.  On  the  second  day, 
the  temperature  was  99.6,  pulse  88,  respirations  18 
in  the  morning,  with  evening  temperature  of  98.6, 
pulse  64,  and  respiration  24.  She  was  given  liquid 
diet.  No  medication,  emesis  in  the  afternoon.  The 
patient  had  a  good  night;  bowel  movement.  On 
the  third  day  the  temperatur;'  was  99.2,  pulse  80, 


and  respiration  18.  Milk  of  magnesia  was  given 
and  vomited  as  it  always  has  been.  Patient  had 
spontaneous  bowel  movement  and  was  up  in  chair. 
Patient  had  a  very  good  day  and  night,  with  evening 
temperature  of  98,  pulse  of  72,  and  respiration  20. 
Aromatic  cascara,  2  ounces,  was  given.  On  the 
fourth  day  the  temperature  was  98.4,  pulse  72, 
respiration  20.  She  sat  up  in  chair  reading.  She 
was  given  general  diet,  no  medicine  and  in  all  had 
a  very  good  da>'.  On  the  fifth  day  she  was  up  most 
of  the  time  and  had  normal  bowel  movements  and 
no  medicine.  On  the  sixth  day  conditions  were  the 
same  but  she  was  given  enema.  Seventh  day  the 
same.  Eighth  day  was  same  except  bowel  move- 
ment (normal)  not  until  afternoon.  Afternoon 
temperature  was  100.  Tenth  day,  same.  Eleventh 
day  the  stitches  were  removed  and  the  patient  dis- 
charged. 

Final  examination  of  the  patient  4  weeks  after 
operation  showed  no  vaginal  discharge.  The  cer 
vix  as  well  as  the  introitus  was  negative  and  the 
urethra  was  negative.  The  uterus  was  in  good  posi- 
tion and  anteflexed  and  movable.  The  right  ovary 
was  in  good  position  and  not  tender  to  touch. 
The  abdominal  scar  was  firm  and  clean;  no  celluli- 
tis was  present.  Patient  has  been  active  about 
house  since  return  from  hospital. 

CONCLUSIONS 

The  conclusions  to  be  drawn  from  these 
observations  are: 

1.  That  the  giving  of  alkahes  seems  un- 
ciuestionably  to  lessen  postoperative  dis- 
comfort; 

2.  That  catheterization  is  re(iuired  less 
frequently ; 

3.  That  gas  pains  are  retluced  to  a  mini- 
mum. 
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EMBOLISM  AND  THROMBOSIS  OF  THE  SUPERIOR   MESENTERIC 

ARTERY ' 
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WHILE  mesenteric  infarct  can  by  no 
means  be  called — as  far  as  we  know 
— an  everyday  occurrence,  there  can 
be  no  doubt,  however,  that  owing  to  the  dilfi- 
culty  of  the  diagnosis  and  to  beliefs  in  its  rar- 
ity many  cases  remain  unrecognized.  After 
Watson  at  the  Boston  City  Hospital  became 
interested  in  this  condition,  he  found  8  cases 
in  I  year,  although  until  then  only  6  had  been 
recorded  in  the  hospital  over  a  period  of  9 
years.  And  if  these  statements  hold  true 
for  the  acute  type  of  the  disease,  they  hold 
with  far  greater  verity  for  the  chronic  and 
for  that  very  little  appreciated  type — where 
the  affection  progresses  to  a  spontaneous 
cure.  The  instance  of  the  last  type  presently 
to  be  described  is  only  the  ninth  that  could 
be  found  in  the  literature,  although  a  con- 
sideration of  the  etiology  and  experimental 
work  makes  it  certain  that  such  cases  must 
occur  with  greater  frequency — that  this  last 
type  may  perhaps  be  the  most  frequent  of  all. 

ETIOLOGY 

An  intestinal  infarct  may  be  due  to  arterial 
or  venous  obstruction,  and  the  frequency  of 
occlusion  of  each  of  these  channels  is  about 
equal.  In  the  arteries  the  closure  is  effected 
by  either  an  embolus  or  a  thrombus.  Of  the 
emboU,  most  find  their  origin  in  the  left  heart, 
arising  either  from  vegetations  on  the  valves 
or  from  thrombi  in  the  auricles.  Others 
spring  from  atheromatous  patches  in  the 
aorta.  As  illustrating  the  rarer  sites  of  origin 
may  be  mentioned  Virchow's  case  where  the 
embolus  originated  from  a  thrombus  in  the 
pulmonary  vein,  and  Klob's  case  where  a 
thrombus  in  a  patent  ductus  Botalli  furnished 
the  source.  Occasionally  no  site  of  origin 
can  be  found. 

On  the  other  hand  thrombosis  of  the  supe- 
rior mesenteric  artery  or  its  branches  is  most 
frequently  associated  with  arteriosclerosis. 
Very  rarely  the  sclerosis  is  primary  in  the 
mesenteric  arteries.     Usually  it  exists  with 


similar  changes  in  other  parts  of  the  vascular 
system.  Other  causes  for  arterial  thrombosis 
are  pressure  of  an  aortic  aneurism  on  the 
origin  of  the  mesenteric  artery  and  also  ex- 
tension ot  a  clot  from  an  aortic  aneurism  into 
the  mouth  of  the  artery. 

On  the  venous  side  nearly  all  of  the  mesen- 
teric infarctions  are  due  to  thrombosis. 
While  at  times  no  cause  for  the  thrombus 
can  be  found,  and  again  the  associated  lesion 
— such  as  parotitis — seems  quite  remote, 
there  are  two  common  conditions  with  which 
it  seems  peculiarly  associated.  The  first  of 
these  is  acute  appendicitis.  Here  the  exten- 
sion of  infection  up  the  veins  often  termi- 
nates in  suppurative  pylephlebitis.  The 
second  condition  is  an  acute  inflammatory 
lesion  of  the  female  peKdc  organs.  Throm- 
bosis has  further  been  described  as  occurring 
with  a  host  of  diverse  and  apparently  unre- 
lated conditions,  among  which  are  abscess 
of  the  mesenteric  glands,  breaking  down  carci- 
noma of  the  pancreas,  phlebitis  of  the  lower 
extremities,  prostatic  abscess,  suppurative 
parotitis,  celluUtis  of  the  neck,  and  urasmic 
ulcers  of  the  intestine.  Further  it  may  be 
mentioned  that  the  mechanical  factors  acting 
in  volvulus,  strangulated  hernia,  and  intussus- 
ception sometimes  give  rise  to  thrombosis 
of  the  affected  veins.  And  finally  there  is  a 
group  of  cases  where  the  thrombus  extends 
into  the  superior  mesenteric  vein  from  the 
splenic  or  portal  veins. 

It  may  be  noted  in  passing  that  whereas 
closure  of  the  artery  may  be  suddenly  effected 
by  an  embolus,  or  gradually  by  a  thrombus, 
venous  closure  is  gradual  in  that  it  is  usually 
due  to  thrombosis.  It  is  possible  that  occlu- 
sion by  a  thrombus  may  be  gradual  to  a 
certain  point,  and  that  a  rapidly  forming 
clot  may  quickly  complete  the  closure. 
Woloschin,  too,  has  described  a  case  where 
liver  cells  were  found  in  the  intestinal  wall  and 
he  believed  they  were  carried  as  retrograde 
emboli  down  the  mesenteric   vein.     There- 
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fore  it  seems  likely  that  other  retrograde  em- 
boli exceptionally  may  find  lodgment  in  the 
vein,  and  some  cases  where  such  an  origin 
seemed  probable  have  been  described  (Reich) . 

EXPERIMENTAL 

A  glance  at  the  numerous  anastomotic  chan- 
nels of  the  superior  mesenteric  artery  and 
its  branches  would  suggest  the  conclusion 
that  if  sudden  closure  of  this  vessel  occurred, 
the  collateral  channels  could  effectively  trans- 
mit blood  to  the  ana;mic  parts.  Nevertheless, 
in  1847,  Virchow  described  a  case  in  which 
closure  of  the  superior  mesenteric  artery 
resulted  in  an  intestinal  infarct,  and  7  years 
later  he  described  a  second  one.  But  the 
undoubted  presence  of  the  anastomoses  was 
so  striking  to  Cohnheim,  that  he  sought  for  a 
further  explanation  of  these  infarcts  and  felt 
that  they  occurred  only  where  in  addition 
to  a  closure  of  the  main  branch  there  was 
a  further  occlusion  of  the  smaller  branches 
by  propagation  of  the  thrombus  or  by  parti- 
cles breaking  off  from  it  and  being  carried 
further  down  to  act  as  emboli.  While  these 
conditions  did  occur  in  some  cases,  e.g.,  in 
Virchow's  first  case,  where  the  thrombus 
had  grown  down  into  the  smaller  vessels 
to  within  one-half  inch  of  the  intestinal  wall, 
in  reality  they  were  absent  in  most  of  the 
cases.  And  so  Faber  attempted  to  explain 
the  inconsistency  by  declaring  that  although 
the  collateral  circulation  did  exist,  in  view 
oi  the  length  of  the  intestine,  it  was  far  easier 
for  the  blood  to  pass  through  the  natural 
channels  than  through  the  new  ones.  And, 
then,  to  answer  the  questions  involved,  there 
grew  up  an  abundant  mass  of  experimental 
work  which  has  divided  itself  along  two  lines: 
first,  the  desire  to  determine  whether  the 
superior  mesenteric  artery  or  its  branches 
acted  like  terminal  arteries  in  spite  of  their 
anastomoses  and  if  so  why;  and  second,  the 
creation  of  non-fatal  intestinal  lesions  by 
disturbances  of  the  circulation  to  study  the 
processes  of  repair  and  to  see  if  stricture 
formation  is  in  any  way  a  possible  outcome 

We  may  divide  the  experiments  into  the  fol- 
lowing groups: 

I.  Ligitation  of  the  superior  mesenteric 
artery  or   its  branches.        This    experiment 


simulates  what  naturally  occurs  at  the  sud- 
den lodgment  of  an  embolus.  However,  not 
every  embolus  immediately  causes  a  com- 
plete occlusion,  for  though  it  may  be  arrested 
it  may  not  exactly  fit  the  contour  of  the  vas- 
cular lumen. 

2.  Ligation  of  the  superior  mesenteric 
vein  and  its  branches.  There  is  no  analogous 
occurrence  in  life  except  the  rare  event  of  a 
retrograde  embolus.  Closure  of  the  mesen- 
teric vein  is  usually  effected  by  a  thrombus 
which  blocks  gradually,  and  not  suddenly, 
as  the  ligature  does. 

3.  Artificial  emboli.  A  foreign  substance 
such  as  oil  has  been  injected  into  the  superior 
mesenteric  artery.  The  resultant  condition 
is  not  exactly  parallel  to  the  embolic  processes 
in  man,  for  a  much  larger  quantity  of  the 
foreign  material  is  used  and  it  spreads  itself 
into  numerous  branches.  Oil,  too,  is  a  fluid 
substance  and  can,  therefore,  flow  into  much 
smaller  vessels  than  the  brittle  cardiac  em- 
bolus which  cannot  change  its  form. 

4.  Severing  of  the  mesentery  for  varying 
lengths  from  its  attachment  to  the  intestinal 
wall.  This  procedure  is  used  to  produce 
non-fatal  intestinal  lesions  and  to  study  the 
resultant  repair.  Its  eft'ect  is,  perhaps,  some- 
what analogous  to  what  occurs  in  man  when 
an  embolus  becomes  lodged  in  one  of  the 
smaller  branches  and  then  grows  downward 
into  all  the  terminal  branches  as  far  as  the 
mesenteric  attachment. 

Before  considering  these  experiments  in 
detail,  it  may  be  profitable  to  consider  very 
briefly  the  anastomotic  channels.  Through 
the  anastomosis  of  the  superior  and  inferior 
pancreaticoduodenal  arteries,  a  channel  be- 
tween the  hepatic  artery  and  the  superior 
mesenteric  artery  is  created.  The  anastomo- 
sis of  the  middle  colic  and  the  left  cohc  creates 
a  similar  channel  between  the  superior  and 
inferior  mesenteric  arteries.  It  may  also 
be  mentioned  that  in  Chiene's  case  the  last 
dorsal  artery  on  the  right  side  anastomosetl 
with  a  branch  of  the  ileocolic  Further  the 
individual  branches  of  the  superior  mesen- 
teric artery  anastonn)se  freely  among  them- 
selves. In  a  rough  way  each  branch  may  be 
said  to  subdivide  into  two  others  and  each  of 
these    smaller    branches    forms    an    arch    or 
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series  of  arches  with  the  contiguous  branch 
of  the  neighborirrg  artery;  from  these  arches 
the  blood  supply  of  the  corresponding  area 
of  intestine  is  derived.  Or  looked  at  in  an- 
other way,  these  arches  may  be  said  to  form 
a  sort  of  irregular  but  continuous  vessel 
or  series  of  vessels  running  parallel  to  the 
intestine,  supplied  at  intervals  by  branches 
from  the  superior  mesenteric  artery  and  in 
turn  giving  off  branches  to  the  intestine. 

We  may  now  consider  the  first  group  of 
experiments.  They  seek  to  ascertain  whether 
the  collateral  circulation  of  the  small  intes- 
tine is  co7npetent  to  prevent  infarction  after 
ligation  of  the  trunk  of  the  superior  mesenteric 
artery. 

If  this  experiment  is  performed  on  a  dog, 
there  follow  violent  tetanic  contractions  of 
the  small  intestine.  These  contractions  are 
especially  noteworthy  and  their  importance 
will  be  dwelt  upon  later.  With  marked  ana;- 
mia  of  the  intestine  they  persist  for  2  to  3 
hours  and  are  succeeded  by  a  state  of  relax- 
ation which  is  accompanied  by  marked  con- 
gestion. Finally,  a  htemorrhagic  infarct 
supervenes.  From  the  time  of  Litten  and 
Faber  in  1875,  to  the  experiments  of  Nieder- 
stein  in  1909,  practically  all  observers  are 
agreed  that  ligation  of  the  main  trunk  of  the 
superior  mesenteric  artery  leads  to  such  an 
intestinal  infarction.  There  can,  therefore, 
be  no  cjuestion  that  this  is  the  almost  invari- 
able— if  not  the  constant — result.  Yet  a  few 
voices  are  raised  in  dissent.  Far  back  in 
1858,  Beckman,  who  worked  with  rabbits, 
could  see  no  infarction  6  hours  after  tying 
the  superior  mesenteric  artery,  but  he  gave 
no  details  of  his  experiments.  More  recently 
Ravenna  records  that  among  his  numerous 
experiments  on  dogs,  cats,  and  rabbits,  liga- 
tion of  the  superior  mesenteric  artery  was 
occasionally  without  effect.  And  so,  while 
we  must  accept  the  conclusion  that,  in  spite 
of  the  collateral  circulation,  a  sudden  closure 
of  the  main  trunk  of  the  superior  mesenteric 
artery  is  followed  by  intestinal  infarction, 
yet  we  may  remember  that  animal  observa- 
tions exist — few  though  they  be — where 
this  result  did  not  follow. 

The  mechanism  by  which  the  collateral 
channels  answer  the  sudden  demand  to  sup- 


ply blood  to  an  ischaemic  area  has  been  partly 
determined.  Blood  travels  from  one  part 
of  the  circulatory  system  to  another  because 
of  difference  in  pressure.  It  will  naturally 
flow  from  the  point  of  greater  to  the  point  of 
lesser  pressure,  and  it  seems  logical  to  attrib- 
ute the  readjustment  to  the  establishment 
of  new  pressure  relations.  Welch  and  others 
have  shown  that  when  an  artery  is  ligated 
the  anastomosing  vessels  may,  under  proper 
conditions,  be  seen  to  dilate  and  that  at  the 
same  time  the  velocity  of  the  blood  flow  in 
them  is  increased.  This  phenomenon  may 
be  brought  about  either  by  an  increase  of 
the  central  pressure  or  by  a  diminution  of  the 
peripheral  resistance,  and  of  the  two,  it  is 
the  latter  that  is  the  most  important.  Von 
Recklinghausen  called  attention  to  the  fact 
that  the  blood  from  the  anastomosing  artery 
could  flow  not  only  into  its  accustomed  chan- 
nels but  also  into  the  ana;mic  area,  thus 
giving  it  a  larger  peripheral  field  and  hence 
a  diminished  peripheral  resistance.  To  this 
factor  is  probably  added  a  dilatation  of  the 
ischaemic  stream  bed  itself,  which  also  dimin- 
ishes peripheral  resistance.  The  importance 
of  that  marked  initial  spasm  of  the  intestinal 
musculature  following  ligation  of  the  main 
artery  thus  becomes  apparent.  Certainly 
with  the  intestinal  wall  in  this  contracted 
state  the  normal  method  of  re-establishing 
the  collateral  flow  by  a  dilatation  of  the  af- 
fected vessels  becomes  impossible.  Not  alone 
is  the  peripheral  resistance  not  lowered,  but 
it  is  actually  increased.  It  is,  therefore,  ob- 
vious that  in  spite  of  the  collateral  channels 
this  phenomenon  will  very  markedly  hinder 
a  re-establishment  of  the  compensatory  vas- 
cular flow. 

The  next  group  of  experiments  is  con- 
cerned with  ligation  of  branches  of  the  su- 
perior mesenteric  artery.  Ligation  of  a  single 
small  brasch  is  uniformly  without  effect. 
If  the  ligature  is  applied  distal  to  the  anasto- 
mosing arches,  that  is,  if  one  of  the  vasa 
recti  are  ligated,  the  neighboring  vessels 
make  up  the  supply  through  the  rich  anasto- 
moses in  the  submucosa.  If,  however,  liga- 
tion is  performed  proximal  to  these  arches 
then  the  anastomoses  of  the  arches  insure 
an  easy  readjustment.     Ravenna,  however. 
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states  that  sometimes  ligation  of  one  of  the 
primary  branches  of  the  superior  mesenteric 
artery  is  followed  by  infarction.  Most  men 
have  found  though  that  even  this  procedure  is 
without   etifect. 

Ligation  of  the  superior  mesenteric  vein 
leads  constantly  to  a  haemorrhagic  infarct. 
No  contrary  results  are  recorded.  It  should 
again  be  emphasized  that  such  a  sudden  clo- 
sure must  be  very  rare  in  man  and  limited 
to  those  cases  in  which  a  retrograde  embolus 
is  responsible.  Closure  is  usually  effected 
by  thrombosis.  Ligation  of  single  or  even 
multiple  branches  of  the  vein  is  without  effect 
(Niederstein). 

Injection  of  paraffin  into  the  main  trunk 
of  the  superior  mesenteric  artery  constantly 
produces  infarction.  Injection  into  the 
smaller  branches  according  to  Niederstein 
has  the  same  effect.  This  investigator  noted, 
too,  that  when  a  large  area  of  gut  was  in- 
volved the  central  portion  of  the  infarction 
was  anaemic  while  the  outer  portions  were 
haemorrhagic.  Simultaneous  ligation  of  the 
corresponding  vein  served  to  increase  the 
haemorrhagic  nature  of  the  infarction. 

These  findings  are  further  elucidated  by 
the  ne.xt  group  of  experiments,  in  which  the 
mesentery  of  the  intestine  is  severed  for  vary- 
ing lengths  from  its  intestinal  attachment. 
Niederstein  found  in  dogs  that  such  sever- 
ance for  a  distance  of  3  centimeters  caused  a 
superficial  necrosis  of  the  mucosa  and  for  5 
centimeters  a  necrosis  of  the  mucosa  as  well 
as  haemorrhages  into  the  other  coats,  or  else 
a  circumscribed  ulcer  of  the  mucous  mem- 
brane. None  of  the  animals  died  unless  more 
than  5  centimeters  were  cut  away,  in  which 
case  a  ha-morrhagic  infarct  developed  and 
death  resulted.  Other  observers  agree  with 
these  findings.  Schloffer  working  with  rab- 
bits found  3  centimeters  the  margin  of  safety. 
These  experiments  test  the  adequacy  of  the 
collateral  circulation  that  exists  in  the  sub- 
mucosa  of  the  intestine,  in  contradistinction 
to  most  of  the  previous  experiments  which 
tested  the  adequacy  of  the  collateral  chan- 
nels outside  of  the  intestine.  They  shed  light, 
too,  on  the  paraffin  injection  experiments. 
This  substance  because  of  its  fluidity  ex- 
tended  down   into   the   vessels  passing  into 


the  intestinal  wall.  Naturally  when  the  con- 
tiguous arteries  over  an  area  greater  than  5 
centimeters — the  margin  of  safety— were 
blocked  we  would  expect  an  infarct. 

It  is  further  interesting  to  note  in  the  last 
group  of  experiments,  that  many  of  the  ani- 
mals wath  the  non-fatal  lesions  which  were 
killed  in  from  24  to  48  hours  showed  necrosis 
of  the  mucosa  and  haemorrhages  in  the  mus- 
cularis  (Niederstein).  In  fact  the  impression 
is  created  that  if  a  sufficient  number  of  ani- 
mals is  used,  and  varying  lengths  of  mesen- 
tery severed,  lesions  ranging  from  small  mu- 
cous ulcerations  to  large  areas  with  necrosis 
of  all  the  walls  may  be  produced.  The  im- 
portant fact  is  that  not  all  lesions  are  fatal 
and  many  heal  completely  (Schloffer). 

It  may  also  be  emphasized  that  the  lesion 
that  first  manifested  itself  was  in  the  mu- 
cosa and  that  it  then  extended  outward  to 
the  other  layers.  This  is  more  or  less  true  of 
the  experimental  findings  in  all  the  tv-pes 
of  experiments.  Whenever  an  injury  was 
sufficient  to  cause  only  a  mild  change,  that 
change  was  almost  always  limited  to  the  mu- 
cosa. This  coat  seems  to  be  the  one  that  suf- 
fers first  and  when  all  the  coats  are  involved 
it  usually  suffers  most.  Inasmuch  as  de- 
struction of  the  mucosa  is  usually  accompanied 
by  some  bleeding  that  may  become  manifest 
in  the  stools,  it  is  possible  that,  even  in  the 
less  severe  injuries  in  man.  blood  in  the  stools 
may  give  a  clue  to  the  condition 

DEDUCTIONS 

Having  considered  the  effects  of  the  circu- 
latory disturbances  of  the  mesenteric  vessels 
in  animals,  we  may  with  a  fair  degree  of 
certainty  predict  the  effects  of  similar  dis- 
turbances in  man.  In  animals  sudden  closure 
of  the  superior  mesenteric  artery  leads  to  intes- 
tinal infarction.  In  man  the  same  result 
may  be  expected  to  follow  sudden  closure 
due  to  the  lodgment  of  an  embolus,  and  that 
is  what  actually  does  occur.  Reich  collected 
68  such  cases  from  the  literature.  These 
findings  are  perfectly  consistent  then  \\\\.\\ 
the  expectatit)ns  created  by  the  experiments. 
It  will  be  remembered,  however,  that  men- 
tion was  made  of  two  workers,  Beckman 
and  Ravenna,    who  reported    that    ligation 
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of  the  superior  mesenteric  artery  was  at 
times  without  effect.  Their  findings  at 
least  suggest  the  consideration  of  a  further 
possibihty  in  man,  namely,  that  sometimes 
the  lodgment  of  an  embolus  does  not  produce 
infarction.  If  such  an  event  did  actually 
occur,  it  might,  of  course,  easily  escape  de- 
tection; certainly  during  Ufe,  when  the 
diagnosis  would  be  most  difficult,  and  also 
at  the  autopsy  table,  where  a  normal  in- 
testine would  not  direct  attention  to  the 
mesenteric  vessels. 

Concerning  a  more  gradual  closure  of  the 
superior  mesenteric  artery  as  occurs  with 
thrombosis,  the  animal  experiments  tell  us 
less.  Nevertheless  our  knowledge  of  some 
of  the  factors  of  the  circulation  will  lead  us  to 
expect  certain  results.  We  know,  for  in- 
stance, that  while  an  embolus  of  the  femoral 
or  the  ihac  arteries  often  leads  to  gangrene, 
a  slow  closure  by  a  thrombus  may  have  no 
such  effect.  And  Nunez's  case  shows  that 
exceptionally  even  a  thrombosis  of  the 
abdominal  aorta  is  not  followed  by  gangrene 
of  the  extremities.  We  may,  therefore,  rea- 
sonably assume  that  inasmuch  as  known 
collateral  circulatory  channels  exist,  a  slow 
forming  thrombus  of  the  superior  mesenteric 
artery  and  its  consequent  closure  may  at 
times  be  without  effect. 

The  findings  in  man  agree  with  this  assump- 
tion. Here  again  the  number  of  cases  is 
meager,  for  if  systematic  examination  of  the 
superior  mesenteric  artery  is  not  performed 
in  all  autopsies  the  lumen  will  not  be  exam- 
ined unless  some  condition  present  draws  at- 
tention to  this  artery.  Thus  Nazari  found  7 
cases  of  arteriosclerotic  closure  of  this  artery 
in  1,700  autopsies.  In  only  one  case  had  an 
intestinal  infarction  resulted.  And  Schley 
makes  the  statement  that  in  1,600  autopsies 
at  the  Johns  Hopkins  Hospital  4  cases  of 
mesenteric  thrombosis  were  found  which  had 
given  few  or  no  sj-mptoms  during  life  and 
which  were  not  diagnosed.  Excluding  their 
findings,  there  could  be  found  in  the  litera- 
ture only  4  isolated  cases  where  closure  due 
to  a  probable  thrombus  had  permanently 
resulted  in  little  or  no  change  to  the  intestine. 
In  each  of  these  cases  there  was  some  con- 
dition present  that  may  have  directed  at- 


tention to  the  superior  mesenteric  artery. 
In  the  cases  of  McCallum  and  Trotter,  an 
aneurism  of  the  aorta  was  found  pressing  on 
or  involving  the  superior  mesenteric  artery. 
Chiene's  case  was  discovered  in  the  dissecting 
room  because  the  injection  of  the  blood  ves- 
sels showed  an  enormous  development  of  the 
compensatory  circulation,  and  Howse's  case 
had  many  ulcers  of  the  small  and  large  gut 
and  a  thrombus  that  extended  into  the  aorta. 

On  the  other  hand  Reich  collected  28  cases 
in  which  thrombosis  led  to  intestinal  infarc- 
tion. How  often  a  thrombus  of  the  superior 
mesenteric  artery  leads  to  an  infarct  and  how 
often  it  is  without  effect,  we  have  no  way  of 
judging.  Certain  it  is  that  many  people  die 
with  obhterated  anterior  tibial  arteries  that 
have  never  been  discovered  because  the 
closure  has  never  resulted  in  gangrene.  But 
when  gangrene  does  occur  attention  is  quickly 
directed  to  the  artery.  The  same  is  true 
of  mesenteric  thrombosis.  Our  attention  is 
vividly  drawn  only  to  the  cases  where  infarc- 
tion has  occurred.  The  statistics  of  Nazari 
mentioned  above  are  slightly  suggestive. 
Six  times  arteriosclerotic  closure  was  without 
effect,  and  only  once  had  it  produced  an 
infarct.  There  cannot  be  the  slightest  doubt 
that  did  we  look  for  these  cases  we  would  find 
more  of  them.  They  establish  definitely 
that  a  gradual  closure  of  the  superior  mesen- 
teric artery  by  a  thrombus  may  be  followed 
by  no  pathological  lesion  of  the  intestine, 
because  the  mechanism  for  the  estabUshment 
of  the  collateral  circulation  has  had  time  to 
adjust  itself. 

But  how  are  we  to  interpret  such  a  case 
as  the  one  described  by  Karcher? 

A  woman  aged  41  was  admitted  to  the  hospital 
with  symptoms  of  pronounced  cardiac  failure.  Soon 
after  she  went  into  profound  collapse,  and  com- 
plained of  violent  abdominal  pains  in  the  region  of 
the  umbilicus.  Numerous  bloody  stools  followed. 
Examination  showed  marked  abdominal  distention 
and  generalized  tenderness.  At  the  same  time  she 
also  complained  of  severe  pain  in  the  left  lower  ex- 
tremity. The  abdominal  symptoms  gradually  sub- 
sided, but  gangrene  supervened  in  the  left  leg  and 
6  weeks  later  necessitated  amputation.  Her  heart 
failure,  however,  grew  worse  and  she  died  a  week 
after  the  operation,  this  being  7  weeks  after  the  onset 
of  the  acute  abdominal  symptoms.  At  autopsy  in 
addition  to    disease  of   the   mitral,  tricuspid,  and 
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aortic  orifices,  there  were  found  lateral  thrombi  in 
both  auricles  and  a  ball  thrombus  in  the  left.  In- 
farcts of  the  lungs,  spleen,  and  kidneys  were  present 
and  an  obliterating  thrombus  of  the  left  profunda 
femoris.  What  is  most  interesting,  however,  was 
that  the  superior  mesenteric  artery  was  completely 
blocked  by  a  thrombus  which  extended  from  near  the 
origin  of  this  vessel  downward  for  a  distance  of  37 
millimeters  and  aho  laterally  into  the  superior  pan- 
creaticoduodenal artery.  The  thrombus  was  firmly 
adherent  to  the  arterial  wall.  In  spite  of  this  clo- 
sure there  was  only  slight  reddening  of  the  mucous 
membrane  of  the  ileum. 

A  thrombus  may  be  primary  and  due  to  some 
local  exciting  cause,  or  it  may  be  secondary 
and  due  to  an  embolus.  When  an  embolus 
is  arrested  in  a  vessel,  if  the  individual  does 
not  succumb,  it  finally  becomes  adherent  to 
the  arterial  wall  and  is  gradually  organized. 
Under  such  conditions  the  clinical  history 
and  associated  findings  at  autopsy  will  help 
us  to  establish  whether  the  resultant  thrombus 
is  primary  or  secondary  to  an  embolus.  Mi- 
croscopic examinations  have  been  reported 
in  only  a  few  cases.  If  the  individual  has  a 
history  of  valvular  heart  disease,  accompanied 
perhaps  by  obvious  embolic  phenomena,  and 
if  at  autopsy  an  origin  for  emboli  exists,  such 
as  a  cardiac  thrombus,  and  further  if  old  and 
recent  infarcts  are  present  in  other  organs, 
such  as  the  kidney  and  spleen,  we  may  be  quite 
certain  that  under  such  conditions  a  thrombus 
in  the  superior  mesenteric  artery  originated 
from  an  embolus  thrown  off  from  the  same 
cardiac  thrombus  that  caused  the  emboli 
in  the  other  organs.  If,  on  the  other  hand, 
marked  arteriosclerosis  exists,  and  if  this 
is  evident  in  many  of  the  branches  of  the 
superior  mesenteric  artery,  it  will  be  very 
likely  that  the  thrombus  originated  at  the 
site  where  it  was  found. 

Considering  the  above  case  in  the  light 
of  these  observations,  it  will  appear  evident 
that  the  closure  of  the  superior  mesenteric 
artery  was  affected  by  an  embolus  which 
later  became  organized.  The  acute  abdomi- 
nal symptoms  were  caused  by  its  lodgment, 
and  this  embolus  was  discharged  almost 
simultaneously  with  an  embolus  to  the  left 
lower  extremity.  Some  injury  undoubtedly 
was  done  to  the  intestine,  for  bloody  stools, 
marked  pain,  and  distention  were  present. 
But  7  weeks  later  the  embolus  had  become  or- 


ganized and  there  was  only  slight  reddening 
of  the  mucosa  of  the  ileum.  We  have  here 
a  case  where  a  sudden  blockage  of  the  su- 
perior mesenteric  artery  was  not  followed  by  a 
fatal  result,  where  the  collateral  circulation 
re-established  itself  at  once  in  spite  of  the 
fact  that  the  patient  was  suffering  from  myo- 
cardial insufficiency. 

Kolbing  describes  a  similar  case.  His  pa- 
tient also  suft"ered  from  chronic  valvular  dis- 
ease accompanied  by  many  embolic  phenom- 
ena, and  the  superior  mesenteric  artery 
was  blocked  by  an  embolus.  Here,  too,  there 
was  only  slight  reddening  of  the  intestinal 
mucosa.  Kolbing  does  not  definitely  state 
whether  the  embalus  was  in  a  branch  or  in 
the  main  trunk.  The  impression  created, 
however,  is  that  it  was  in  the  trunk  of  the 
artery.  Virchow  (46  and  48)  also  describes 
two  similar  cases.  And  so  just  as  some  ob- 
servers did  report  that  no  effect  followed  the 
sudden  experimental  closure  of  the  superior 
mesentric  artery,  although  that  was  the 
most  exceptional  result,  we  find  that  in  man 
a  similar  outcome  is  possible. 

Granted  now  that  a  collateral  circulation 
has  been  established  after  an  embolus  or 
thrombus  has  occluded  the  artery,  will  this 
collateral  circulation  remain  permanently  ef- 
fective? Pommer  has  described  the  follow- 
ing case.  A  thrombus  was  found  in  the 
superior  mesenteric  artery  reaching  down  into 
the  colica  media  and  dextra.  It  was  firmly 
adherent  to  the  arterial  wall  and  organized 
in  parts.  There  was  an  infarct  of  the  entire 
small  intestine  and  ciecum. 

The  organization  of  this  thrombus  indi- 
cates that  it  must  have  been  present  for  some 
time,  that  it  was  a  question  of  weeks  or 
months  and  not  days.  A  collateral  circula- 
tion sufficient  to  nourish  the  intestine  must, 
therefore,  at  one  time  have  existed.  Never- 
theless death  was  caused  by  a  recent  intesti- 
nal infarct. 

It  will  be  remembered  that  the  establish- 
ment of  a  collateral  circulation  is  dependent 
on  new  relations  of  pressure.  There  is  a 
diminution  of  peripheral  resistance  caused 
by  dilation  of  the  anastomosing  arteries  and 
the  stream  bed,  with  maintenance  or  slight 
increase   of   the   central  pressure.     A   large 
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number  of  people  in  whom  these  infarcts 
occur  are  patients  suffering  from  valvular  dis- 
ease and  hence  hable  to  decompensation.  This 
means  that  the  effective  driving  force  of  the 
heart  is  lessened  and  that  a  condition  of  ve- 
nous stasis  is  present  which  prevents  the  ar- 
teries and  capillaries  from  readily  passing  on 
their  contents.  In  other  words,  there  is  a  di- 
minished central  drive  and  an  increased  periph- 
eral resistance  —  quite  the  opposite  of  what 
is  necessary.  The  result  is  naturally  that  the 
rate  of  f^ow  is  slowed  and  that  a  smaller 
volume  of  blood  than  normal  will  pass 
through  an  artery  in  a  given  time.  Also  the 
quantity  will  grow  less  as  the  decompen- 
sation grows  greater.  Now  the  collateral 
channels  that  supply  blood  to  the  intestine 
after  closure  of  the  superior  mesenteric 
artery  must  primarily  nourish  their  own 
fields.  It  is  true  that  these  channels  dilate. 
Nevertheless,  if  they  must  carry  in  addition 
to  their  normal  quantity  of  blood  a  supply 
necessary  to  nourish  the  entire  small  intes- 
tine and  over  half  of  the  large,  a  rapid  flow 
would  appear  to  be  indispensable.  However, 
with  the  advent  of  severe  cardiac  decompen- 
sation the  rate  and  volume  of  this  flow  is 
distinctly  lowered.  It  naturally  follows  then 
that  part  or  the  whole  of  the  small  intestine 
will  receive  an  insufficient  blood  supply,  and 
the  extent  of  the  area  so  deprived  will  de- 
pend on  the  severity  of  the  decompensation 
and  the  adequacy  of  the  collateral  channels. 
It  is,  therefore,  wholly  possible  to  find  cases 
with  recent  mesenteric  infarction  in  spite  of 
old  standing  closure  of  the  superior  mesenteric 
artery.  This  has  happened  also  in  the  cases  of 
Virchow  (47),  Cohn,  Schnitzler,  and  Lepine. 
In  the  cases  described  by  the  last  two,  the 
breakdown  occurred  after  an  old  primary 
thrombosis.  In  Virchow's  patient  an  em- 
bolus that  had  become  organized  was  the 
original  offending  agent.  This  is  very  inter- 
esting for  it  shows  that  with  the  primarj- 
lodgment  of  the  embolus  the  collateral  cir- 
culation had  immediately  been  established 
but  that  with  the  failure  of  the  heart  it  had 
broken  down.  The  same  thing  occurred  in 
Cohn's  patient. 

From  what  has  already  been  stated  it  must 
appear  perfectly  evident  that  closure  of  the 


superior  mesenteric  artery  is  not  followed 
by  constant  results.  Yet  it  must  be  equally 
clear  that  these  varied  results  are  not  merely 
chance  happenings.  They  are  dependent 
on  perfectly  constant  factors,  some  known 
and  others  unknown. 

There  are  still  some  very  interesting  varia- 
tions to  consider.  Thus  Rittershaus  describes 
the  following  case : 

A  man,  age  46,  was  admitted  to  the  hospital  with 
symptoms  of  marked  myocardial  insufficiency.  He 
subsequently  developed  pain  in  his  left  lower  abdom- 
inal quadrant  and  died  soon  after.  At  autopsy  there 
was  found  marked  sclerosis  of  the  aorta  with  calci- 
fied plaques  that  were  covered  with  thrombi,  and 
an  embolus  i  centimeter  long  in  the  origin  of  the 
inferior  mesenteric  artery,  projecting  into  the  aorta. 
The  embolus  was  not  adherent  to  the  arterial  wall 
and  it  blocked  only  about  three-quarters  of  the  ar- 
terial lumen.  Nevertheless  there  was  an  infarct 
of  the  descending  colon  and  sigmoid. 

Nothing  has  been  said  above  about  closure 
of  the  inferior  mesenteric  artery,  but  experi- 
mentally that  vessel  acts  much  like  the 
branches  of  the  superior  mesenteric.  Its 
sudden  closure  may  be  followed  by  an  infarct, 
but  usually  there  is  no  effect.  It  is  then  quite 
remarkable  that  only  a  partial  closure  should 
result  in  an  infarct.  There  is  no  parallel 
observation  of  a  like  occurrence  in  the  trunk 
of  the  superior  mesenteric  artery,  but  Deck- 
art  describes  a  similar  condition  in  the 
ileocolic  artery,  a  branch  of  the  superior 
mesenteric. 

A  woman,  age  47,  who  had  previously  been  treated 
for  uraemia,  was  admitted  to  the  hospital  with  an- 
other impending  attack.  A  few  days  later  violent 
colic-like  pains  developed  in  the  abdomen,  then 
bloody  stools  followed  and  the  patient  soon  died. 
At  the  autopsy  table  two-thirds  of  the  lumen  of  the 
ileocolic  artery  was  found  blocked  by  a  firmly  ad- 
herent thrombus.  Arteriosclerosis  of  the  other  mes- 
enteric vessels  was  also  present.  In  the  last  part 
of  the  ileum  was  an  ulcer. 

It  should  be  stated  that  limited  necrosis 
producing  single  or  multiple  ulcers  occa- 
sionally results  from  a  closure  of  the  superior 
mesenteric  artery  or  its  branches.  This  is 
also  illustrated  in  the  cases  described  by 
Ponfick  and  Par^nski. 

To  explain  the  above  cases  of  Rittershaus 
and  Deckart  we  may  refer  to  some  experi- 
ments of  Welch  and  Mall.  They  iigated  all 
of  the  collateral  anastomosing  branches  (no 
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names  are  mentioned,  but  they  were  probably 
the  inferior  pancreaticoduodenal  and  the 
branch  of  the  colica  media  anastomosing  with 
the  colica  sinistra)  of  the  small  intestine,  and 
tied  off  the  upper  and  lower  end  of  the  in- 
testinal lumen.  Nothing  happened.  They 
then  gradually  constricted  the  "main  artery" 
(superior  mesenteric).  When  the  pressure 
as  measured  in  one  of  the  branches  reached 
one-fifth  of  the  normal,  hemorrhagic  infarc- 
tion resulted  in  spite  of  the  fact  that  blood 
continued  to  flow  through  the  artery  — and 
they  made  sure  of  this  point.  This  experi- 
ment is  almost  duplicated  by  the  two  cases 
mentioned  above.  The  cardiac  decompensa- 
tion produced  a  slowing  of  the  flow,  the  in- 
completely obliterating  thrombus  or  embolus 
produced  a  partial  occlusion,  and  the  col- 
lateral channels  were  rendered  incompetent 
both  because  of  the  cardiac  decompensation 
with  its  resultant  diminution  of  vascular 
flow,  and  because  of  their  inability  to  dilate 
owing  to  atherosclerosis.  It  seems  probable 
that  the  pressure  beyond  the  thrombus  was 
lower  than  the  minimal  of  one-fifth  normal — 
which  Welch  and  Mall  say  is  necessary  for 
the  life  of  the  part — and  hence  an  infarct 
resulted. 

One  further  effect  is  possible  and  this  is 
illustrated  by  the  case  of  Councilman. 

.\  woman,  age  85,  developed  symptoms  of  intestinal 
obstruction  that  grew  progressively  worse  and 
caused  death.  There  was  vomiting  that  became 
distinctly  fa;cal,  and  obstipation  that  resisted  all 
treatment.  .'\t  autopsy  the  abdominal  aorta  was 
covered  with  calcified  plaques,  many  of  them  sur- 
mounted with  thrombi.  A  thrombus  over  the 
mouth  of  the  superior  mesenteric  artery  extended 
for  a  short  distance  into  it,  but  did  not  completely 
occlude  the  lumen.  There  was  no  change  whatever 
in  the  intestine. 

Here  we  have  an  incompletely  obliterating 
thrombus  causing  death,  not  by  an  infarct, 
but  by  the  production  of  intestinal  obstruc- 
tion. That  can  only  mean  that  the  intestine 
was  supplied  with  sufficient  blood  to  maintain 
life,  but  not  enough  to  maintain  function  and 
permit  peristalsis.  There  seems  to  be  a  separate 
threshold  for  life  and  for  function,  and  though 
they  are  undoubtedly  very  close,  they  are 
apparently  distinct  This  is  a  phcnomcncm 
more  commonly  appreciated  in  the  condition 


known  as  intermittent  claudication  and  will 
be  dwelt  upon  more  fully  later. 

The  case  described  by  Reich  may  be  inter- 
preted in  the  same  way: 

The  patient  presented  typical  symptoms  of  intesti- 
nal obstruction  and  was,  therefore,  explored  the  day 
after  the  onset.  At  the  operation  no  cause  for  the 
condition  was  found  in  spite  of  a  thoroughly  orderly 
search  of  the  gut  from  one  end  to  the  other,  and  so 
the  wound  was  closed.  Obstruction,  however,  per- 
sisted in  spite  of  a  later  colostomy  and  ileostomy 
and  the  patient  died.  At  autopsy  in  addition  to 
arteriosclerosis  of  the  aorta  with  thrombus  forma- 
tion, the  superior  mesenteric  artery  in  its  course 
under  the  pancreas  was  filled  with  a  non-adherent 
gray  thrombus  mass  extending  also  into  the  two 
first  branches.  The  jejunum  for  a  distance  of  70 
to  80  centimeters  was  the  seat  of  a  hasmorrhagic 
infarct.  It  is  evident  that  at  the  time  of  the  opera- 
tion sufficient  blood  was  coming  through  the  col- 
lateral channels  to  maintain  life  but  not  function, 
for  intestinal  obstruction  was  present  although  no 
pathological  lesion  was  found  in  the  intestine.  But 
this  collateral  circulation  broke  down,  perhaps  as 
Reich  suggests,  owing  to  the  extension  of  the  throm- 
bus into  the  inferior  pancreaticoduodenal  arterj' 
(one  of  the  anastomotic  channels),  and  then  a  hsem- 
orrhagic  infarct  resulted. 

These  cases  suggest  very  strongly  a  possible 
cause  for  unexplained  obstruction  at  opera- 
tion and  on  the  autopsy  table. 

Summarizing  then,  we  find  that  a  closure 
of  the  superior  mesenteric  artery,  whether 
sudden  or  gradual  in  nature,  may  be  followed 
by  three  possible  results : 

1.  Complete  establishment  of  a  competent 
collateral  circulation  which  will  (a)  persist 
eft'ectively  throughout  the  patient's  life;  or 
(b)  subsecjuently  break,  down,  usually  because 
of  aggravated  disease  of  the  heart  or  the 
blood  vessels. 

2.  Intestinal  obstruction  without  infarction 
owing  to  a  blood  supply  sufficient  for  life 
of  the  parts  but  not  for  function. 

3.  Intestinal  infarction,  with  the  injury 
varying  through  all  stages  from  a  moderate 
lesion  of  the  mucosa  to  pronounced  necrosis 
of  all  the  intestinal  walls. 

Having  considered  closure  of  the  main 
trunk  of  the  superior  mesenteric  artery  at 
length,  closure  of  its  branches  may  be  more 
rapidly  disposed  of,  for  the  same  principles 
govern  here.  It  will  be  remembered  that  in 
the  animals  ligation  of  the  smaller  arteries 
was  uniformly  without  efl'cct.  and  that  liga- 
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tion  of  the  larger  branches  was  usually  fol- 
lowed by  the  same  result.  In  man  with  an 
adequate  circulation  and  with  competent 
blood  vessels  we  should  expect  similar  findings. 
At  autopsy  the  thrombus  or  embolus  will  be 
found  only  if  sought  for,  as  the  healthy  con- 
dition of  the  intestine  offers  no  clue  to  its 
presence. 

EUiot  gives  interesting  evidence  bearing 
out  the  above  conclusions.  He  ligated  an 
artery  and  vein  supplying  the  ileum  "within 
several  inches"  of  the  root  of  the  mesentery. 
These  had  been  ruptured  by  a  trauma. 
Nothing  happened  to  the  intestine. 

On  the  other  hand  where  some  degree  of 
cardiac  failure  exists  or  where  diseased  blood 
vessels  that  cannot  dilate  are  present  we 
should  expect,  if  some  of  the  larger  branches 
are  suddenly  blocked,  similar  effects  to  those 
that  follow  sudden  obstruction  in  the  main 
trunk.  In  fact  the  classification  mentioned 
above  for  the  main  stem  will  hold  for  the 
branches,  except  that  the  first  group,  which 
embraces  the  cases  where  there  is  no  effect, 
will  surely  be  the  most  common.  As  exam- 
ples of  the  third  group,  in  which  infarction 
occurs,  may  be  mentioned  Deckart's  case 
already  referred  to  above,  where  with  only 
partial  closure  of  the  ileocolic  artery  an  in- 
farct resulted,  as  well  as  a  second  case  of  his 
in  which  an  embolus  in  one  of  the  main 
"branches"  caused  2  centimeters  of  gangre- 
nous gut.     Koster  describes  a  similar  case. 

Closure  of  the  superior  mesenteric  vein  and 
of  the  portal  vein  is  an  exceedingly  interest- 
ing but  very  extensive  subject.  Only  the 
main  points  will  be  considered.  It  was  stated 
above  that  ligation  of  the  superior  mesenteric 
vein  in  animals  caused  infarction.  It  was 
noted,  however,  that  closure  in  man  probably 
occurred  by  the  slower  process  of  thrombosis, 
and  that,  in  view  of  the  good  collateral  circu- 
lation, such  a  result  would  have  little  effect. 
Nevertheless  at  times  infarction  does  occur. 
But  Reich,  who  has  carefully  analyzed  all 
the  cases,  concludes  that  it  is  produced  only 
when  the  thrombus  has  grown  down  in  the 
branches  until  it  has  reached  the  intestinal 
wall.  His  evidence  and  conclusions  seem 
sound.  It  will  be  remembered  that  only  from 
3  to  5  centimeters  of  the  intestinal  wall  could 


be  separated  from  its  mesenteric  attachment 
without  causing  infarction,  and  closure  of  the 
terminal  veins  over  a  similar  area  evidently 
has  the  same  effect. 


In  considering  the  symptoms  of  the  differ- 
ent groups  mentioned  above,  it  will  be  most 
profitable  to  take  up  the  third  group  first, 
that  is,  the  cases  in  which  closure  of  the 
artery  leads  to  infarction.  The  symptoms  will 
be  most  readily  conveyed  by  the  description 
of  a  type  case.  It  is  perhaps  needless  to  add 
that  infarction  due  to  venous  closure  pre- 
sents the  same  symptoms. 

A  person  of  middle  age,  perhaps  with  evi- 
dence of  chronic  valvular  disease  or  arterio- 
sclerosis and  possibly  a  history  of  previous 
embolic  phenomena,  is  suddenly  seized  with 
violent  abdominal  pains  and  goes  into  col- 
lapse. He  rallies  from  the  shock  and  for  a 
time  the  pain  may  subside,  but  it  recurs 
with  gradually  shortening  intervals,  is  cohc- 
like  in  nature  and  very  intense.  At  the  same 
time  or  later  diarrhoea  may  manifest  itself, 
the  stools  at  first  being  very  copious  and 
watery,  then  later  containing  large  quantities 
of  bright  red  blood.  The  diarrhoea  may  be 
only  a  minor  symptom  or  absent.  Symp- 
toms of  intestinal  obstruction  occur  next, 
including  unyielding  obstipation  and  vomit- 
ing which  may  be  bloody  or  faecal.  The 
picture  then  merges  into  that  of  general 
peritonitis  and  finally  death  supervenes. 

Examination  of  the  abdomen  at  the  onset 
will  show  tenderness,  either  diffuse  or  local- 
ized to  one  of  the  quadrants.  Gradually 
distention  becomes  more  and  more  marked 
and  finally  the  rigidity  and  the  tenderness 
of  peritonitis  may  be  elicited. 

To  summarize  then,  we  have  an  individual 
in  whom  there  exist  etiological  factors  for 
closure  of  the  mesenteric  vessels,  such  as 
cardiac  disease,  arteriosclerosis,  or  a  recent 
operation,  who  suddenly  develops  violent  ab- 
dominal pains,  often  accompanied  by  bloody 
stools,  the  whole  picture  merging  into  that  of 
acute  intestinal  obstruction  and  finally  peri- 
tonitis. 

Reich  summarizes  the  individual  symptoms 
as  follows: 
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1.  Occurrence.  Most  of  the  cases  occur 
between  the  ages  of  20  and  60.  Men  were 
aflfected  in  64  per  cent,  women  in  36  per  cent 
of  the  cases. 

2.  History.  In  one-third  of  the  cases  there 
was  a  negative  past  history.  Among  the 
remainder  symptoms  of  valvular  disease, 
arteriosclerosis,  aneurism,  etc.  had  previously 
been  noted. 

3.  E.vciting  causes.  Among  these  are  opera- 
tions such  as  gastro-enterostomy,  herniot- 
omy, and  appendicitis,  the  latter  being 
sometimes  followed  by  arterial  as  well  as  sep- 
tic venous  thrombosis.  E.\ertion,  such  as 
straining  at  stool,  lifting  heavy  weights,  and 
coughing  have  also  been  noted  as  exciting 
causes.  Pregnancy  and  parturition  are  among 
the  frequent  precursors  of  septic  venous 
thrombosis. 

4.  Individual  symptoms,  a.  Pain.  This 
is  very  severe,  usually  colic-like  in  nature 
and  is  the  most  constant  symptom.  It  was 
present  in  85  per  cent  of  the  cases.  It  may 
occur  at  intervals  but  these  rapidly  grow 
shorter.  This  pain  merges  into  that  of  peri- 
tonitis. In  one-half  of  the  cases  it  is  general- 
ized; in  the  other  half  it  may  be  localized  to 
any  area  of  the  abdomen. 

b.  Obstipation.  This  is  usually  present 
at  some  time  during  the  course  of  the  affec- 
tion but  occasionally  may  be  absent. 

c.  Vomiting.  At  the  onset  this  is  refle.x 
in  origin.  Later  it  is  due  to  the  obstruction 
and  finally  may  become  fascal.  In  16  per 
cent  of  the  cases  it  is  bloody  and  then  espe- 
cially significant. 

d.  Stools.  Bloody  stools  are  an  almost 
pathognomonic  sign  when  associated  with 
the  other  symptoms.  Unfortunately  they 
occur  in  but  30  per  cent  of  the  cases  (41  per 
cent  in  the  Jackson,  Porter,  and  Quinby 
series).  Diarrhoea,  with  thin,  watery,  copi- 
ous stools  is  not  uncommon,  and  often  pre- 
cedes the  obstipation.  Sometimes  it  is 
absent  throughout,  and  sometimes  it  may 
interrupt  an  attack  of  obstipation. 

e.  Abdominal  symptoms.  These  will  natu- 
rally vary  accordmg  to  the  time  of  the  exam- 
ination. Tenderness  is  present  in  the  large 
majority  of  cases  (although  Jackson,  Porter, 
and  Quinby  found  it  absent  in  30  per  cent 


of  their  series)  and  is  usually  generalized. 
In  one-third  of  the  cases,  however,  it  may  be 
localized  to  one  area  such  as  the  right  lower 
quadrant.  Distention  although  it  may  be 
present  at  the  outset  is  usually  a  late  sign. 
It  was  found  at  some  time  in  78  per  cent  of 
the  Jackson,  Porter,  and  Quinby  series. 
.\n  abdominal  exudate  has  also  been  made 
out,  but  in  some  of  these  cases  a  previous 
ascites  had  existed  due  to  nephritis  or  valvu- 
lar disease.  A  rarer  but  much  discussed  sign 
is  the  presence  of  a  fixed  coil,  that  is,  the 
ability  to  palpate  the  thickened  infarcted 
coil  through  the  abdominal  wall.  Naturally 
obesity  or  free  fluid  will  hinder  adequate 
palpation.  This  sign  has  been  described  in 
only  7  cases,  although  it  seems  probable  that 
careful  palpation  would  more  often  show  its 
presence,  and  it  is  possible  that,  as  Reich 
suggests,  the  symptom  of  local  distention 
described  in  20  per  cent  of  the  cases  may  at 
times  have  been  the  infarcted  coil.  Cohn. 
in  one  of  the  early  cases,  described  a  large 
ha;matoma  between  the  leaves  of  the  mesen- 
tery. 

/.  Temperature.  The  early  writers  be- 
lieved that  the  temperature  was  always  sub- 
normal. It  may,  however,  be  either  normal 
or  subnormal  at  the  beginning.  With  the  on- 
set of  peritonitis  it  rises. 

g.  Duration.  Sixty  per  cent  of  the  fatal 
cases  (including  those  caused  both  by  embo- 
lism and  thrombosis)  die  within  the  first 
week.  In  the  remaining  40  per  cent  the  illness 
lasts  2  and  3  weeks  and  often  longer.  There 
is  CNndently  a  valiant  but  futile  attempt  to 
establish  a  collateral  circulation.  The  occur- 
rence of  these  latter  so-called  '"chronic'"  cases 
will  not  seem  surprising.  Following  occlusion 
ol  the  superior  mesenteric  artery,  there  are,  at 
one  end,  the  individuals  in  whom  a  perma- 
nent collateral  circulation  is  immediately 
established;  at  the  other  end,  the  individuals 
in  whom  infarction  just  as  readily  results.  Be- 
tween these  extremes  are  the  cases  in  which 
there  is  a  more  or  less  difficult  and  perhaps 
prolonged  struggle  to  effect  compen'^ation. 
If  this  struggle  proves  successful  we  may 
never  know  the  etiology  of  the  s\nnptoms; 
if  not.  infarction  discovered  either  on  the 
operating  or  autopsy  table  readily  clears  up 
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the  picture.  From  what  has  been  stated 
above,  it  will  further  be  recalled  that  not  all 
the  sjTnptoms  are  due  to  the  pathological 
lesion  in  the  intestine  but  that  many  are 
incident  to  the  vascular  occlusion. 

Reich  also  suggests  the  following  groups 
for  the  different  tj^es  of  cases: 

a.  Diarrha'al  group.  The  diarrhoeal  move- 
ments begin  at  the  outset  and  persist  through- 
out the  course  of  the  illness,  or  cease  with  the 
onset  of  peritonitis.  The  movements  occur 
very  often  and  are  very  profuse.  At  times 
the  stools  are  bloody.  This  group  comprises 
about  15  per  cent  of  the  cases. 

b.  Obstructive  group.  Obstipation  persists 
from  the  onset  of  the  pain  to  death.  Occa- 
sionally diarrhoea  precedes  it.  Bloody  vomi- 
tus  occurring  with  this  form  is  especially 
significant.  This  group  comprises  about  35 
per  cent  of  the  cases. 

c.  Mixed  group.  Here  the  above  two 
groups  are  intermingled.  Most  commonly 
diarrhoea  at  first  is  later  followed  by  obstipa- 
tion. Less  frequently  the  order  is  reversed 
and  cases  also  occur  where  diarrhoea  and  con- 
stipation alternate.  Occasionally  before  death 
bloody  stools  may  interrupt  an  attack  of 
obstinate  obstipation,  and  in  some  cases  too 
a  normal  movement  may  interrupt  such  an 
attack.  This  group  includes  34  per  cent  of 
the  cases. 

d.  Group  ivith  meager  symptoms.  Here  the 
diagnosis  is  practically  impossible.  This 
group  occurs  especially  among  cases  of  coma, 
ura-mia,  apoplexy,  senile  dementia,  but  is  not 
limited  to  such  indi\'iduals.  They  may  show 
rapid  collapse  with  abdominal  distention 
and  indefinite  abdominal  pains.  This  group 
comprises  16  per  cent  of  the  cases. 

We  may  next  consider  the  symptoms  of 
that  part  of  the  first  group  where  a  compensa- 
tory circulation  has  been  estabhshed,  which 
breaks  down  at  a  later  date,  causing  or  con- 
tributing to  a  fatal  outcome.  Naturally  when 
the  intestinal  infarction  finally  occurs  the 
sjTnptoms  will  be  those  described  above,  but 
are  there  any  symptoms  during  the  period  of 
compen.sation? 

It  will  be  remembered  that  the  establish- 
ment of  a  collateral  circulation  is  in  large 
measure  due  to  the  lowering  of  peripheral 


resistance  caused  by  a  dilation  of  the  anasto- 
mosing arteries  and  of  the  stream  bed.  Fur- 
ther, that  the  proper  functioning  of  this  new 
arrangement  is  dependent  on  the  mainte- 
nance of  an  adequate  cardiac  compensation, 
adequate  anastomotic  channels  (arteries  that 
have  jiot  been  too  much  injured  by  disease) , 
and  diminished  pressure  in  the  peripheral 
stream  bed.  Where  all  of  these  factors  re- 
main competent,  no  symptoms  will  likely 
result.  In  this  group,  however,  there  are  cases 
where  the  occlusion  has  been  caused  by  a 
thrombus  secondary  to  arteriosclerotic  dis- 
ease of  the  mesenteric  vessels,  and  judging 
from  the  few  cases  that  have  been  described 
they  are  apparently  in  the  majority.  Owing 
to  the  nature  of  the  pathological  process, 
these  patients  may  show  symptoms  even  dur- 
ing the  stage  of  compensation. 

In  1901  Schnitzler  described  the  following 
case: 

A  woman,  age  55,  for  5  years  had  been  suffering 
from  marked  constipation.  During  the  last  4 
of  these  5  years  the  constipation  had  been  accom- 
panied by  attacks  of  colic-like  pain  in  the  right 
hypochondrium  and  epigastrium.  Until  one-half 
year  before  he  saw  her,  the  pain  often  had  occurred 
after  meals  and  had  been  relieved  by  vomiting. 
Since  then,  however,  the  vomiting  had  ceased  and 
the  pain  which  now  occurred  under  the  region  of  the 
umbilicus  had  become  very  much  more  severe. 
It  now  had  no  relations  to  meals  and  during  the 
last  few  months  had  been  almost  continuous. 
Without  a  definite  diagnosis  an  exploratory  opera- 
tion was  performed.  Gall-stones  were  found  and  a 
cholecystectomy  was  done.  The  intestinal  tract 
showed  no  abnormalities.  This  operation  had  not 
the  slightest  effect  on  her  pains.  They  continued 
without  interruption  until  6  weeks  later  when,  after 
growing  much  weaker,  she  died. 

At  the  autopsy  there  was  found  an  ha;morrhagic 
infarction  of  the  small  intestine  and  in  the  superior 
mesenteric  artery  a  thrombus  i  centimeter  long. 
This  was  firm  and  fibrous  and  of  man}'  months'  du- 
ration in  spite  of  the  recent  intestinal  infarct.  The 
microscopic  picture  showed  arteriosclerosis  of  the 
superior  mesenteric  artery  and  its  branches. 

This  is  e\'idently  a  case  where  a  collateral 
circulation  had  been  established  concomitant 
with  the  gradual  closure  due  to  thrombosis, 
but  where  it  had  broken  down  before  death. 
More  interesting  to  Schnitzler  were  the  at- 
tacks of  colic  and  constipation  occurring  dur- 
ing the  s  years  preceding  death.  He  reasoned 
that  if  owing  to  an  insufficient  blood  supply 
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due  to  arteriosclerosis  the  muscles  of  the 
extremities  could  not  properly  function,  but 
rapidly  developed  pain  and  fatigue  after 
exercise,  then  this  same  picture  could  occur 
in  the  intestine  if  it  were  called  on  to  func- 
tion in  the  presence  of  arteriosclerotic  vessels. 
His  argument  seems  perfectly  sound.  At  rest 
there  is  no  pain.  But  after  a  meal,  with  the 
advent  of  work,  violent  pains  set  in.  It  is 
also  interesting  to  note  the  fact  that  marked 
constipation  existed  in  Schnitzler's  case.  It 
will  be  remembered  that  with  closure  of  the 
superior  mesenteric  artery  the  abolition  of 
peristalsis — the  loss  of  function — was  one  of 
the  possible  sequelae,  and  that  in  one  case 
of  arterial  closure,  that  of  Councilman,  death 
occurred  from  intestinal  obstruction  and  no 
evidence  of  infarction  was  found.  It  is  prob- 
able that  in  these  cases  of  mesenteric  sclero- 
sis the  inferior  mesenteric  artery  as  well  as 
the  superior  is  involved.  A  similar  effect 
may,  therefore,  be  produced  upon  the  de- 
scending colon. 

It  may  have  been  noted  that  arteriosclero- 
sis and  not  thrombosis  was  referred  to  above. 
But  the  effect  varies  only  in  degree.  The 
arteriosclerosis,  if  sufficiently  severe,  pre- 
vents adequate  blood  supply  to  the  part,  and 
with  a  complete  obliteration,  caused  by  a 
thrombus  on  a  sclerotic  plaque,  the  effect  is 
similar  but  much  more  marked.  There  will 
also  be  recalled  the  cases  where  infarction 
occurred  even  with  incomplete  closure  of  the 
arterial  lumen. 

This  picture  has  been  especially  emphasized 
because  of  its  importance  yet  apparent  gen- 
eral neglect.  On  the  Continent  it  has  long 
been  recognized  and  discussed  but  the  Ameri- 
can textbooks  hardly  mention  it.  It  may 
be  that  some  exploratory  operations  for  gas- 
tric ulcer,  cholelithiasis,  and  chronic  appendi- 
citis would  not  be  perfomied  were  this  symp- 
tom-complex kept  in  mind.  How  closely  the 
picture  may  resemble  that  of  peptic  ulcer  is 
shown  by  a  case  of  Warburg's. 

A  man,  age  51,  presented  himself  with  the  follow- 
ing history.  Eight  years  before  admission  he  suf- 
fered from  headaches  which  disappeared  after  a 
year.  He  was  then  seized  with  attacks  of  severe 
abdominal  pain  referred  to  the  region  of  the  umbili- 
cus. These  were  subject  to  remissions  and  in  the 
intervals  he  felt  perfectly  well.       ,\t  first  the  pains 


came  on  2  to  ,5  hours  after  meals.  They  were  often 
marked  at  night.  Later  they  came  on  at  any  time. 
.Accompanying  these  pains  were  attacks  of  very  ob- 
stinate constipation  that  yielded  to  no  cathartics 
but  only  to  enemata.  When  he  took  light  foods  he 
was  less  liable  to  these  attacks  and  the  pain  was  less 
intense.  For  the  last  few  months  before  admission 
the  attacks  had  been  accompanied  by  vomiting. 
Physical  examination  showed  tortuous  temporal  ar- 
teries and  palpable  radials,  an  enlarged  heart,  a  sys- 
tolic blood  pressure  of  125  millimeters  mercurj'. 
Exceedingly  interesting  was  the  fact  that  in  the 
morning  his  abdomen  was  flat,  but  that  after  eating 
distention  along  the  line  of  the  ascending  and  trans- 
verse colon  manifested  itself.  X-ray  examinations 
and  gastric  test  meals  proved  entirely  negative. 

The  pains  coming  on  after  meals  often 
marked  at  night,  the  remissions  with  periods 
of  well-being,  the  long  history  of  seven  years 
are  all  very  suggestive  of  peptic  ulcer.  The 
vomiting  and  the  fact  that  the  pains  were  less 
severe  with  a  light  diet  also  tend  to  confirm 
that  diagnosis.  From  what  has  been  stated 
above  it  will  be  recognized,  however,  that 
these  pains  were  the  pains  akin  to  intermittent 
claudication.  The  obstinate  constipation  ac- 
companjing  the  attacks  will  also  be  familiar. 
The  arteriosclerotic  temporal  and  radial  ar- 
teries suggest  the  possibility  of  a  similar  con- 
dition in  the  mesenteric  arteries.  It  should 
be  remembered  though  that  sclerosis  of  the 
splanchnics  may  be  present  without  palpable 
changes  in  the  radials  or  temporals,  and  as 
in  this  case,  without  increase  in  blood  pres- 
sure. In  eliciting  the  history  careful  inquiries 
should  be  made  concerning  pains  in  the  pre- 
cordial region  brought  on  by  exertion  and  for 
like  arteriosclerotic  phenomena  in  the  other 
organs.  The  above  mentioned  indixidual  ad- 
mitted that  exertion  brought  on  such  pre- 
cordial pains,  but  the  abdominal  condition 
was  so  much  more  severe  that  he  paid  little 
attention  to  them.  In  nearly  all  of  the  de- 
scribed cases  the  abdominal  distention, 
especially  during  the  attacks,  has  been  a 
marked  feature.  The  pain  is  referred  usually 
to  the  region  below  the  umbilicus.  X-rays  of 
the  gastro-intestinal  tract  and  gastric  test 
meals  are  of  course  negative  as  far  as  the 
diagnosis  of  ulcer  is  concerned. 

There  remains  now  that  part  of  the  first 
group  to  consider  where  a  compensatory  cir- 
culation is  establisheil  and  persists  through- 
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out  life.  The  obliteration  of  the  mesenteric 
N'essel  is  discovered  at  autopsy  if  some  other 
finding  prompts  its  examination  or  if  these 
vessels  are  examined  as  a  routine.  Unless 
the  circulation  is  at  times  partially  inadequate 
as  in  the  arteriosclerotic  tj^je  mentioned 
above,  there  are  no  symptoms  whatever. 
Where  too  the  obliteration  of  the  mesenteric 
vessel  has  been  gradual,  as  by  the  pressure 
of  an  aneurism,  we  would  expect  no  sjanp- 
toms  pointing  to  the  change.  But  it  will  be 
remembered  that  in  some  cases  the  oblitera- 
tion is  caused  by  an  embolus  and  is  therefore 
sudden.  In  spite  of  the  fact  that  a  competent 
collateral  circulation  has  finally  been  estab- 
lished, the  facts  mentioned  above  must  point 
to  the  ex-pectation  that  c^uite  a  pathological 
commotion  must  have  been  aroused  by  the 
lodgment  of  the  embolus.  And  the  symp- 
toms produced  would  be  similar  to  those 
detailed  above  as  occurring  with  intestinal 
infarction^  except  that  they  probably  would 
not  be  so  severe,  and  recovery  would  ensue. 
Karcher's  case,  already  mentioned  above, 
illustrates  this  well. 

In  his  case  the  liberal  distribution  of  emboli 
from  the  heart  to  the  different  organs  had 
evidently  been  a  long  standing  affair.  Dur- 
ing the  attack  observed  in  the  hospital  em- 
boli had  almost  simultaneously  found  lodg- 
ment in  the  superior  mesenteric  artery  and 
in  the  left  profunda  femoris.  The  abdominal 
s}Tnptoms  were  precisely  similar  to  those  we 
would  expect  with  infarction,  and  the  bloody 
stools  which  were  present  make  it  certain  that 
a  lesion  of  at  least  the  mucosa  was  produced. 
It  will  be  remembered  that  in  the  experimen- 
tal work,  in  the  non-fatal  cases,  the  mucosa 
always  suffered  first  and  most,  and  that  often 
it  alone  was  involved.  The  establishment 
of  the  collateral  circulation  permitted  the 
heahng  of  what  lesion  had  been  produced, 
and  6  weeks  later  only  a  slight  reddening  of 
the  mucous  membrane  in  the  ileum  was 
noted. 

The  especially  significant  fact  which  should 
again  be  emphasized  is  that  sjaiiptoms  of  in- 
testinal infarction  occurred,  but  that  spon- 
taneous recovery  resulted.  Further,  that  these 
symptoms  were  actually  produced  by  an  em- 
bolus of  the  superior  mesenteric  artery  which 


was  found  at  autopsy.  This  is  incontrover- 
tible proof  that  sudden  closure  of  the  superior 
mesenteric  artery,  even  though  accompanied 
by  the  typical  symptoms,  is  not  necessarily 
fatal  and  may  be  followed  by  spontaneous 
cure,  or  stated  in  other  terms,  a  favorable 
outcome  without  operation  does  not  necessarily 
exclude  the  diagnosis  of  embolism  or  thrombosis 
of  the  superior  mesenteric  artery. 

This  statement  coming  after  all  the  experi- 
mental work  mentioned  above  and  after  the 
cases  that  have  been  cited  will  not  sound  very 
startling.  But  it  certainly  does  not  seem  to 
be  very  widely  appreciated.  There  is  no  re- 
port available  in  the  American  literature  of 
a  case  in  whom  without  operation  it  was 
suspected  that  a  closure  of  the  superior  mes- 
enteric artery  had  occurred  with  spontaneous 
recovery.  Several  cases  are  reported  in  the 
Enghsh  and  German  periodicals.  An  abstract 
of  these  will  be  found  at  the  end  of  this  article. 
To  these  cases  another  will  presently  be 
added. 

Just  a  few  words  are  given  concerning  the 
s}TTiptoms  of  closure  of  the  branches  of  the 
superior  mesenteric  artery.  The  possible 
results  of  such  a  closure  have  already  been 
considered,  and  the  symptoms  that  follow  will 
depend  on  the  particular  eft'ect  that  it  has 
produced  on  the  intestine.  The  same  groups 
of  symptoms  as  given  for  closure  of  the  main 
trunk  will,  therefore,  hold  here. 

1.  The  collateral  circulation  is  not  estab- 
lished. Infarction  results  and  produces  the 
sj-mptoms  detailed  above. 

2.  The  collateral  circulation  is  effectually 
established,  (a)  In  one  group  the  compensa- 
tion remains  effective  throughout  life  and 
death  occurs  from  some  unrelated  cause. 
The  symptoms  will  depend  on  whether  a 
lesion  of  the  intestine  has  or  has  not  preceded 
the  complete  establishment  of  the  collateral 
flow.  If  a  severe  injury  of  the  muscularis 
and  mucosa  has  been  produced  before  the 
compensation  is  adequate,  grave  symptoms, 
indistinguishable  from  those  of  infarction, 
result.  To  this  group  belongs  Ross'  case 
described  at  the  end  of  this  paper.  If  there 
is  an  immediate  re-estabhshment  of  the  cir- 
culation without  the  production  of  an  injury 
to  the  intestine  no  eft'ect  follows. 
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(b)  In  the  second  group  compensation 
after  being  established  and  functioning  effec- 
tively for  a  period  of  time,  subsequently 
breaks  down  and  produces  an  infarct.  This 
breakdown  is  due  either  to  aggravated  arter- 
ial disease,  as  in  the  case  of  splanchnic  sclero- 
sis, or  to  severe  cardiac  decompensation. 
During  the  compensator^'  stage,  prior  to  the 
breakdown,  the  atherosclerotic  cases — de- 
pending on  the  severity  of  the  process — may 
show  the  s\-mptoms  of  splanchnic  sclerosis 
(intermittent  claudication)  described  above. 
The  cardiac  cases  will  probably  have  no 
symptoms. 

A  few  things  should  be  emphasized  however. 
It  must  be  clear  that  the  tendency  with  sud- 
den or  gradual  closure  of  the  branches  of  the 
artery  is  for  a  re-establishment  of  the  circu- 
lation and  hence  little  or  no  disturbance  in  the 
intestine.  With  the  larger  branches  at  times 
infarction  results,  but  the  unquestionable 
tendency  is  in  the  opposite  direction.  There 
can  be  no  doubt  that  in  some  of  the  cases  of 
valvular  disease  where  emboli  are  liberally 
distributed  to  the  organs — perhaps  from 
auricular  thrombi — some  find  their  way  into 
the  branches  of  the  superior  mesenteric  ar- 
tery. And  it  must  be  true  that  the  large  num- 
ber of  these  give  little  or  no  symptoms  and 
are  never  suspected.  It  may  be  though,  that 
occasionally  because  of  a  weak  heart,  or  be- 
cause the  embolus  is  arrested  in  a  large 
branch,  some  difficulty  is  experienced  in  re- 
establishing the  circulation  and  a  non-fatal 
lesion  of  the  mucosa  or  muscularis  and  mu- 
cosa is  produced — a  lesion  that  subsequently 
goes  on  to  healing.  Careful  questioning  of 
such  a  patient  would  elicit  a  history  of  a  single 
or  of  multiple  attacks  of  abdominal  pains 
perhaps  accompanied  by  obstipation  or 
diarrhoea.  Bloody  stools  too  may  have  been 
present.  And  these  sjnnptoms  occurring  in 
a  case  under  treatment  should  strongly  sug- 
gest the  possibility  of  a  vascular  occlusion. 
Many  of  these  cases  of  closure  of  the  branches 
would  certainly  be  found  postmortem  if  they 
were  sought  for.  They  must  be  far  more 
common  than  we  suppose. 

To  the  cases  of  mesenteric  vascular  occlu- 
sion with  spontaneous  recovery  the  following 
one  is  added. 


\V.  B.,  a  private  patient  of  Dr.  A.  A.  Berg,  age 
6 1  years;  while  crossing  the  street  was  thrown 
down  by  an  automobile  and  sustained  a  fracture 
of  the  base  of  the  neck  of  the  left  femur.  Sixteen 
days  later  he  was  admitted  to  the  hospital.  Owing 
to  his  age  and  his  poor  general  condition  it  was 
deemed  most  advisable  to  immobilize  his  left  lower 
extremity  between  long  sandbags  and  to  keep  him 
propped  up  high  on  pillows.  Three  weeks  later,  on 
the  thirty-eighth  day  after  the  fracture,  because 
of  the  fear  of  keeping  him  longer  in  bed,  he  was 
j)ermitted  to  sit  up  in  a  wheel  chair,  although  firm 
union  had  not  occurred  between  the  ends  of  the 
fractured  fragments.  The  next  day  he  complained 
of  severe  pain  in  the  lower  part  of  his  right  a.xilla 
and  at  the  same  time  developed  a  cough.  No 
definite  change  could  be  made  out  by  percussion 
over  this  area,  but  auscultation  revealed  diminished 
breath  sounds.  During  the  next  few  days  these 
symptoms  grew  less  marked  and  the\'  were  soon 
overshadowed  by  the  following  developments. 

On  the  evening  of  the  forty-second  day  after  the 
fracture  he  was  suddenly  seized  with  violent  abdomi- 
nal cramps,  generalized  over  the  entire  abdomen. 
Slight  distention  too  was  present.  An  enema  was 
given  but  proved  ineffectual.  The  following  mor- 
ning the  distention  had  become  quite  marked  and  in 
the  evening  he  began  to  vomit.  He  still  complained 
bitterly  of  cohc-like  pains.  All  enemata  proved 
entirely  ineffectual,  no  f;eces  or  gas  being  exjDelled. 
Turpentine  stoops  too  were  without  avail.  To- 
ward evening  the  vomitus  which  was  frequent  and 
profuse  became  bloody.  Tenderness  which  had  at 
first  been  general,  now  became  localized  in  the  right 
lower  quadrant.  Here  too  what  felt  like  a  thick- 
ened loop  of  intestine  was  palpable.  There  were 
no  signs  of  an  external  strangulated  hernia,  and 
physical  e.xamination  was  otherwise  negative. 
The  temperature  was  normal.  Operation  was  ad- 
vised, but  the  patient  absolutely  refused. 

The  next  morning — the  second  after  the  onset — 
the  patient  seemed  much  weaker.  Hiccoughing 
began  and  persisted  as  a  very  annoying  symptom. 
Vomiting  continued  and  was  "cotTee-ground"  in 
nature.  Passage  of  a  stomach  tube  brought  back 
20  ounces  of  such  fluid.  On  the  afternoon  of  this 
day,  44  hours  after  the  onset  of  the  symptoms,  an 
enema  finally  proved  effectual.  A  large  amount 
of  flatus  was  expelled,  and  with  it  a  copious  amount 
of  "coffee-ground"  fluid  of  the  same  nature  that  he 
was  then  vomiting.  The  chemical  test  for  blood 
was  positive.  His  temperature  all  this  time  ranged 
from  98.4°  to  99.8°.  On  one  occasion  it  was  101.4°, 
but  dropped  in  4  hours  to  99.8°.  The  temperature 
was  taken  every  4  hours  by  rectum. 

From  this  time  on  stools  became  exceedingly  fre- 
quent and  often  involuntary.  They  were  verj-  pro- 
fuse and  contained  the  above  mentioned  "coffee- 
grounds,  "  but  no  fxces.  Gas  was  expelled  freely,  but 
distention  persisted.     X'omiting  also  continued. 

On  the  fourth  morning  after  the  onset  he  was 
very  weak  indeed.     Fluid  was  administered  to  him 
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by  hypodermoclysis.  His  pulse  was  weak,  ranging 
between  120  and  140.  His  rectal  temperature  ranged 
between  97.6°  and  100°.  The  distention  was  less 
marked.  The  mass  in  the  right  lower  quadrant 
could  no  longer  be  made  out.  His  condition  seemed 
so  bad  that  no  hope  was  entertained  for  his 
recovery. 

Two  days  later  the  vomiting  had  almost  stopped 
and  the  stools  had  become  infrequent.  He  began  to 
take  small  quantities  of  fluids  by  mouth.  From 
this  time  on  he  slowly  improved.  He  left  the  hospi- 
tal 10 1  days  after  his  accident  and  50  days  after 
the  onset  of  the  above  symptoms.  He  was  then 
walking  on  crutches  and  his  fracture  had  united. 

We  have  then  a  picture  of  an  acute  intesti- 
nal obstruction  lasting  44  hours,  with  bloody 
vomitus,  and  after  that  profuse  and  watery 
bowel  movements  also  containing  blood. 
Such  a  picture  at  once  suggests  the  diagnosis 
of  occlusion  of  the  superior  mesenteric  artery 
or  vein.  The  \'io!ent  colic,  the  distention,  the 
presence  of  a  palpable  coil,  and  the  absence 
of  temperature,  all  tend  to  conlinn  that 
view. 

The  only  other  diagnoses  that  seem  possible 
are  intussusception,  spontaneous  reduction 
of  an  internal  strangulated  hernia,  or  spon- 
taneous reduction  of  a  volvulus. 

Intussusception  at  this  time  of  life  is  usu- 
ally due  to  a  pedunculated  intestinal  tumor. 
It  is  very  unlikely  that  an  intussusceptum 
with  a  tumor  at  its  apex  would  spontaneously 
reduce.  And  even  though  this  had  occurred 
the  continued  growth  of  the  tumor  would 
finally  give  symptoms.  This  man  is  per- 
fectly well  now  over  a  year  from  the  date  of 
his  illness  and  without  any  signs  of  obstruc- 
tion. Furthermore  in  intussusception  small 
amounts  of  blood  and  mucus  are  passed 
through  the  rectum.  In  the  above  case  there 
was  complete  obstruction  followed  by  copious 
watery  movements  containing  blood. 

The  second  possibility  mentioned  was  spon- 
taneous reduction  of  an  internal  strangulated 
hernia.  After  a  loop  of  intestine  has  slipped 
through  a  hernial  ring,  strangulation  is 
effected  by  constriction  of  the  blood  supply. 
This  constriction  is  probably  at  first  only 
sufficient  to  obstruct  the  return  flow  in  the 
veins  where  the  pressure  is  low.  A  venous  en- 
gorgement naturally  follows  in  the  imprisoned 
loop  causing  it  to  enlarge  in  volume,  and 
gradually  to  compress  the  artery  and  shut 


off  its  flow.  After  a  constriction  which  has 
produced  the  changes  mentioned  above,  and 
which  has  persisted  long  enough  to  cause  a 
fairly  severe  intestinal  lesion,  it  is  very  un- 
likely that  such  a  swollen  loop  could  sponta- 
neously reduce  through  the  same  ring  which 
is  causing  the  constriction.  One  need  only 
mention  the  difficulty  of  reducing  a  strangu- 
lated inguinal  hernia  without  first  dividing 
the  constricting  ring.  It  seems  hardly  prob- 
able that  this  phenomenon  occurred  in  the 
above  patient. 

The  third  possibility  was  spontaneous  re- 
duction of  a  volvulus.  Here  there  may  be 
primarily  only  an  intestinal  obstruction — 
which,  of  course,  if  unrelieved  results  in 
death — or  there  may  be  in  addition  a  con- 
striction of  the  blood  supply  of  the  affected 
loop.  If  the  symptoms  in  the  case  described 
above  were  produced  by  a  volvulus,  some  in- 
terference with  the  vascular  flow  must  have 
existed  for  the  profuse  bleeding  indicated 
an  intestinal  lesion.  Volvulus  most  often 
occurs  in  the  sigmoid  loop  and  one  readily 
recalls  what  an  enormous  size  this  loop  attains 
due  to  imprisoned  gas.  Venous  engorgement 
following  obstruction  of  the  blood  supply 
further  adds  to  its  volume.  It  seems  un- 
likely that  such  a  tremendously  swollen  loop 
could  spontaneously  untwist  itself  within 
the  crowded  confines  of  the  abdomen. 

As  regards  the  cause  of  the  mesenteric  oc- 
clusion, that  may,  of  course,  have  been 
effected  by  closure  of  the  artery  or  the  vein. 
It  is  very  unlikely  that  the  vein  was  at  fault 
for,  in  the  first  place,  all  of  the  usual  etio- 
logical factors,  such  as  an  inflammatory  lesion 
in  some  part  of  the  body,  were  apparently 
absent.  Secondly,  the  pathology  of  intestinal 
infarction  due  to  venous  closure  makes  it 
probable  that  every  case  must  terminate  fa- 
tally except  those  saved  by  operative  inter- 
vention. With  venous  closure  infarction  as  a 
rule  only  occurs  when  the  thrombus  has  grown 
down  in  the  terminal  arteries  to  the  intes- 
tinal wafl.  That  naturally  precludes  the 
establishnient  of  a  collateral  circulation,  for 
in  the  experiments  above  noted  it  was  found 
that  the  collateral  circulation  in  the  submu- 
cosa  was  only  effective  over  a  distance  of 
from  3  to  5  centimeters. 
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It  is  probable  then  that  the  lesion  in  this 
case  was  produced  by  arterial  closure.  That, 
of  course,  opens  up  the  possibility  of  a  throm- 
bus or  an  embolus.  Thrombosis  usually 
occurs  in  the  arteriosclerotic  cases.  This 
man  had  a  blood  pressure  of  138-80.  His 
temporal  arteries  were  not  \Tisible,  his  radials 
were  not  palpable  and  his  urine  was  nega- 
tive. His  heart  was  not  enlarged,  there  were 
no  murmurs,  and  there  was  no  accentuation 
of  the  aortic  second  sound.  Nevertheless, 
inasmuch  as  sclerosis  of  the  aorta  and  of  the 
mesenteric  vessels  may  occur  in  spite  of  all 
such  negative  findings,  a  thrombus  cannot 
be  definitely  excluded  as  the  causative  factor. 

It  seems  more  probable,  however,  that  the 
lesion  was  produced  by  an  embolus.  Often 
the  source  of  an  embolus  cannot  be  definitely 
located,  but  most  commonly  it  comes  from 
the  heart  or  from  an  arteriosclerotic  plaque  in 
the  aorta.  As  there  was  no  evidence  of  a 
cardiac  lesion  it  seems  unlikely  that  the  em- 
bolus originated  in  the  heart.  An  aortic 
plaque  cannot  be  absolved  from  responsibility, 
for  it  is  impossible  to  exclude  arteriosclerosis. 
However,  as  already  stated,  there  were  no 
signs  which  permitted  a  diagnosis  of  the  pres- 
ence of  this  condition. 

One  other  source  seems  very  suggestive,  and 
that  is  a  fat  embolus  originating  from  the 
fractured  femur. 

Fat  embolism,  Warthin  complains,  is  a 
subject  the  importance  of  which  is  little  appre- 
ciated. During  recent  years  much  interest 
has  been  revived  in  it  as  being  a  possible  ex- 
planation of  some  types  of  shock.  It  is  al- 
most certain  that  accompanying  every  in- 
jury to  the  long  bones  there  is  a  discharge 
of  fatty  emboli  into  the  blood  stream.  This 
fat  at  first  finds  lodgment  in  the  lungs,  where 
it  usually  gives  no  symptoms.  Occasionally 
however,  tj^jical  sjanptoms  of  pulmonary  em- 
bolism are  followed  by  collapse  and  death 
and  postmortem  examination  shows  the  lung 
capillaries  choked  with  fat.  In  the  non-fa- 
tal cases  the  fat  does  not  remain  in  the 
lungs  but  passes  through  the  capillaries 
into  the  general  circulation  and  is  dis- 
tributed to  all  the  organs.  It  occasionally 
makes  known  its  lodgment  in  the  brain  by 
giving  symptoms  of  cerebral  embolus  with  a 


usually  fatal  result.  The  kidney  does  not 
retain  the  fat  which  reaches  it,  but  excretes  it 
into  the  urine.  Fat  may  be  found  in  the 
urine  on  the  second,  third,  or  fourth  day, 
following  a  fracture.  The  fat  which  has  be- 
come lodged  in  the  capillaries  of  the  \-iscera 
after  a  time  manages  to  pass  through  them 
and  again  is  carried  back  to  the  lung,  which 
in  turn  permits  it  after  some  days  to  again 
pass  into  the  general  circulation.  According 
to  Scriba  there  are  usually  two  such  cycles, 
but  occasionally'  three  or  even  four.  Fat 
may  be  detected  in  the  urine  on  the  second 
to  fourth  day  after  the  injury,  on  the  tenth 
to  fourteenth,  and  sometimes  once  or  twice 
after  that.  Most  of  it  is  finally  passed  out 
through  the  urine.  Another  diagnostic  sign 
recently  described  by  Warthin  is  the  pres- 
ence of  fat  in  the  sputum.  It  is  found  micro- 
scopically as  free  fat  droplets  or  in  the  alveo- 
lar cells. 

A  large  number  of  cases  have  now  been 
reported  where  fat  emboUsm  has  caused 
death  with  cardiac,  pulmonary,  or  cerebral 
sjTnptoms.  In  the  absence  of  infection  it 
is  an  exceedingly  probable  cause  of  death 
in  all  operations  on,  or  fractures  of,  the  long 
bones,  and  is  most  likely  responsible  for  many 
symptoms  that  are  attributed  to  shock. 
(Warthin). 

Experimentally  the  injection  of  fat  into  the 
circulation  gives  the  same  results  as  those  out- 
lined above.  The  animals  that  die  or  are 
killed  show  infarcts  usually  in  the  lung,  brain, 
and  spinal  cord,  and  fat  with  or  without  in- 
farcts in  all  the  other  organs.  Most  of  the 
attention  in  all  this  work  was  directed  to 
the  lungs,  central  nervous  system,  and  the 
heart.  But  in  several  of  his  animal  e.xperi- 
ments  Scriba  mentions  capillary  apoplexies 
in  the  intestine.  In  many  cases  the  mesenteric 
capillaries  were  full  of  fat  (Cases  23,  26,  28 
of  Scriba's  series). 

That  fat,  therefore,  found  its  way  into  the 
superior  mesenteric  artery  of  the  above  de- 
scribed patient  with  fracture  of  the  femur 
cannot  be  doubted,  but  whether  fat  caused  the 
symptoms  of  infarction  on  the  forty-second 
day  after  the  injury  is  harder  to  say.  It  will 
be  remembered  that  the  injection  of  oily 
substances  into  the  superior  mesenteric  artery, 
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in  order  to  produce  artificial  emboli,  was  con- 
stantly followed  by  infarction  of  varying 
extent.  Of  course,  here  large  quantities 
were  directly  introduced  into  the  intestinal 
circulation.  It  will  also  be  remembered  that 
severance  of  the  mesentery  from  the  intestine 
for  a  distance  of  5  centimeters  produced  ulcer- 
ations of  the  mucosa  but  not  death.  If  done 
to  a  larger  area  infarction  and  death  resulted. 
It  is  possible  that  in  the  case  described  above 
the  terminal  mesenteric  vessels  over  a  contigu- 
ous area  of  approximately  5  centimeters  were 
blocked  and  a  lesion  thus  produced,  a  lesion 
not  involving  all  the  coats,  possibly  only  the 
mucosa,  and  which  had  finally  gone  on  to 
heahng  just  as  in  the  animal  experiments. 

A  further  objection  might  be  raised  in  that 
these  symptoms  took  place  42  days  after  the 
injury,  but  Connell  describes  a  case  of  frac- 
ture of  the  lower  third  of  the  femur,  treated 
by  Buck's  extension  method,  which  showed 
a  similar  phenomenon. 

On  the  fifteenth  day  the  patient  developed  shortness 
of  breath,  cough,  and  pain  in  the  left  chest.  The  mate- 
rial e.xpectorated  contained  blood,  and  fat  was  found 
in  it  by  microscopic  examination.  Physical  exam- 
ination showed  consolidation  at  the  base  of  each 
lung.  Fat  persisted  in  the  urine  for  one  week. 
On  the  forty-second  day  he  was  permitted  to  sit 
up  in  a  chair  for  one  hour  in  the  morning  and  a 
similar  period  in  the  afternoon.  On  the  evening 
of  the  next  day  he  again  showed  signs  of  a  pulmonary 
embolus.  He  complained  of  difficulty  in  breathing 
and  pains  in  his  chest.  Subnormal  temperature, 
dyspnoea,  cough,  and  pain  persisted  throughout  the 
next  day.  Fat  was  again  found  in  the  sputum  and 
in  the  urine.  The  symptoms  took  6  days  entirely  to 
disappear. 

Here  we  have  a  pulmonary  fat  embolus  oc- 
curring 42  days  after  the  fracture  and  2  days 
after  the  patient  was  permitted  to  sit  in  a 
chair,  even  though  the  fragments  had  united. 
In  the  case  described  above  the  symptoms 
occurred  on  the  forty-second  day — 3  days 
after  the  development  of  a  cough  and  pains 
in  the  axilla.  It  seems  possible  that  the  chest 
condition  may  have  been  due  to  a  pulmonary 
embolus,  and  that  the  subsequent  intestinal 
symptoms  were  caused  by  fat  which  had  passed 
through  the  lung  capillaries  and  found  lodg- 
ment in  the  vessels  of  the  intestine.  It  is  un- 
fortunate that  the  urine  was  not  examined  for 
fat.   In  connection  with  the  late  occurrence  of 


fat  emboli  after  a  fracture  it  may  be  mentioned 
that  experimentally  a  severe  blow  on  a  long 
bone  is  followed  by  the  liberation  of  fat  into 
the  circulation.  And  the  case  described  by 
Beitzke  shows  that  the  same  thing  may  occur 
in  man  and  lead  to  a  fatal  termination.  It 
does  not  seem  improbable  that  a  jar  incident 
to  lifting  a  heavy  man  from  bed  into  a  wheel 
chair  produced  the  same  effect,  especially  in 
the  presence  of  an  incompletely  healed  fracture. 

TREATMENT 

To  consider  the  treatment  the  cases  may 
be  subdivided  into  two  groups:  first,  those 
with  splanchnic  sclerosis  with  or  without 
thrombosis,  and  second,  those  with  mesenteric 
infarction. 

The  difficulty,  of  course,  in  the  less  severe 
cases  of  splanchnic  sclerosis  is  that  the  intes- 
tine when  at  work  cannot  properly  function 
in  the  presence  of  an  inadequate  blood  supply. 
In  the  more  advanced  cases  pain  is  constant, 
as  is  shown  in  Schnitzler's  case  referred  to 
above.  It  would  seem  logical  then  to  give 
as  little  work  to  the  intestine  as  possible. 
Small  frequent  meals  and  readily  digestible 
food  are,  therefore,  indicated.  The  pains, 
it  will  be  remembered,  were  usually  most 
marked  after  heavy  meals  and  not  so  severe 
or  absent  after  light  ones.  In  the  German 
literature  much  emphasis  is  placed  on  the 
use  of  diuretin.  Warburg  regards  it  almost 
as  a  specific,  and  says  that  it  may  even  be 
used  as  a  therapeutic  test  to  confirm  the 
diagnosis. 

For  mesenteric  infarction  there  is  but  one 
treatment  and  that  is,  excision  of  the  in- 
farcted  intestine  and  re-establishment  of  its 
continuity.  Since  Elliot  first  performed  this 
operation  in  1895,  about  24  successful  re- 
sections have  now  been  reported. 

There  will  be  a  group  of  cases  in  which,  be- 
cause of  the  history  and  attendant  circum- 
stances, a  mesenteric  embolus  is  suspected, 
but  in  which  the  symptoms  are  not  very  severe, 
or  in  which  though  severe  they  rapidly  subside. 
These  cases  will  of  course  be  familiar.  Here 
it  may  be  justifiable  to  wait,  and  a  favorable 
outcome  does  not  invalidate  the  diagnosis. 
But  where  the  severe  symptoms  of  infarction 
are    present,    notably    those    of    unrelenting 
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intestinal  obstruction,  or  where  there  is  any 
doubt  as  to  the  extent  of  the  lesion,  operation 
is  indicated.  And  with  the  patient  in  fairly 
good  physical  condition  it  would  appear 
safer  if  this  diagnosis  is  suspected  to  subject 
him  to  an  exploratory  laparotomy,  rather 
than  to  wait  until  operation  can  hold  out 
little  chances  of  success.  Palliative  treatment 
should  be  reserved  only  for  those  cases  where 
the  physical  condition  does  not  warrant  the 
shock  of  an  operation  or  where  consent  is 
refused.  And  though  death  will  be  the  usual 
outcome  of  such  treatment,  it  should  be 
known  that  at  rare  intervals  some  individual 
like  the  one  described  above  will  struggle 
back  to  this  life  from  what  looks  like  the 
brink  of  the  grave. 


1.  Occlusion  of  the  mesenteric  vessels  is 
most  often  effected  by  an  embolus  or  a  throm- 
bus. 

2.  Experimentally,  by  varied  disturbances 
of  the  intestinal  blood  supply,  there  may  be 
produced  lesions  varying  from  limited  necro- 
sis of  the  mucosa  to  extensive  infarction  of 
all  the  intestinal  coats.  The  milder  lesions 
are  not  fatal  and  heal  completely. 

3.  It  seems  likely  that  these  experimental 
findings  are  closely  paralleled  by  the  lesions 
in  man. 

4.  Closure  of  the  superior  mesenteric  artery 
in  man  may  be  followed  by — 

a.  Complete  establishment  of  a  compe- 
tent collateral  circulation  which  will  (i) 
persist  effectivel}-  throughout  the  patient's 
life,  or,  (2)  subsequently  break  down,  usu- 
ally because  of  aggravated  disease  of  the 
heart  or  the  blood  vessels; 

b.  Intestinal  obstruction  without  infarc- 
tion owing  to  a  blood  supply  sufficient  for 
life  of  the  parts  but  not  for  function; 

c.  Intestinal  infarction,  with  the  injury 
varj'ing  through  all  stages  from  a  moder- 
ate lesion  of  the  mucosa  to  pronounced 
necrosis  of  the  intestinal  walls. 

5.  Following  obstruction  of  the  trunk  of 
the  artery  the  third  elTect  noted  above  is  the 
most  common. 

6.  Following  obstruction  of  a  branch  the 
first  effect  is  the  most  common. 


7.  The  patients  in  group  three  present 
the  symptoms  of  intestinal  infarction.  The 
presence  of  a  logical  cause  for  occlusion  of  the 
mesenteric  vessels,  the  sudden  onset  of  shock 
and  violent  abdominal  pain,  the  sjTiiptoms 
of  intestinal  obstruction,  preceded  or  accom- 
I)anied  by  bloody  vomitus  or  stools  should 
strongly  suggest  the  possibility  of  such  in- 
farction. 

8.  In  group  two  there  are  the  symptoms 
of  intestinal  obstruction  without  any  appar- 
ent cause. 

9.  In  group  I  (b)  during  the  stage  of  com- 
pensation there  may  be  no  symptoms.  On 
the  other  hand  in  the  arteriosclerotic  cases, 
symptoms  parallel  to  those  of  intermittent 
claudication  may  be  present.  The  picture 
closely  resembles  and  may  be  easily  confused 
with  that  of  peptic  ulcer. 

10.  In  group  I  (a)  symptoms  may  have 
occurred  at  the  time  of  the  establishment 
of  the  collateral  flow.  These  may  be  mild 
or,  on  the  other  hand,  indistinguishable  from 
those  that  occur  with  the  fatal  cases.  They 
are  dependent  on  the  severity  of  the  lesion 
produced. 

11.  The  symptoms  produced  bj'  closure 
of  the  branches  parallel  those  given  above  for 
the  main  trunk.  Here,  however,  most  com- 
monly no  lesion  is  produced.  Consideration 
of  the  etiolog)-  and  pathology  makes  it  certain 
that  many  non-fatal  cases  occur  which  are 
never  recognized  and  which  could  be  found 
at  autopsy  if  sought  for. 

12.  A  favorable  outcome  without  operation 
does  not  exclude  the  diagnosis  of  embolism 
or  thrombosis  of  the  superior  mesenteric 
artery. 

CASES    OF   MESENTERIC   OCCLUSION    WITH   SPONTANE 
OUS    RECOVERY 

Moos.  A  19  year  old  medical  student  suffering 
from  acute  ulcerative  endocarditis,  and  in  whom 
previous  embolic  phenomena  had  manifested  them- 
selves in  the  shape  of  transient  attacks  of  haziness 
of  vision,  subcutaneous  ccchymoses,  and  a  poplit- 
eal embolus,  was  seized  with  a  sudden  attack  of 
severe  abdominal  pain.  Accompanying  this  were 
many  hxmorrhages  from  the  bowel  which  lasted  for 
4  days  and  then  stopped.  After  a  few  days,  how- 
ever, the  severe  colic  and  h;emorrhages  recurred, 
again  lasting  2  days.  Following  this  the  patient 
slowly  recovered.  The  history  of  other  emboli,  the 
sudden  abdominal  colic,  and  the  bloodv  stools  make 
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it  very  probable  that  a  mesenteric  embolus  was 
responsible  for  the  above  symptoms. 

Finlayson.  The  patient  was  a  married  woman 
aged  45  years  and  suffered  from  aortic  valvular 
disease.  A  hemiplegia  of  the  face  and  arm  had  oc- 
curred I  year  before  the  symptoms  presently  to  be 
described.  On  April  7,  1887,  at  i  p.m.  she  was 
seized  with  severe  pain  in  the  left  arm  and  severe 
pain  in  the  epigastrium.  She  went  into  collapse 
and  her  extremities  were  cold.  Loss  of  the  radial 
pulse  was  noted.  Eight  hours  after  the  onset  she 
began  to  pass  large  quantities  of  blood  in  her  stool. 
Severe  pain  in  the  arm  and  epigastrium  continued. 
The  abdomen  was  distended  and  tender.  These 
symptoms  gradually  subsided  and  the  patient  re- 
covered. The  presence  of  a  source  for  emboli  in  the 
heart,  the  history  of  a  previous  embolic  phenom- 
enon, the  discharge  of  an  embolus  to  the  left  upper 
extremity  at  the  same  time  that  severe  abdominal 
pains  occurred  accompanied  by  collapse  and  ab- 
dominal distention,  make  this  almost  certainly  a 
case  of  embolism  of  the  superior  mesenteric  artery. 

Aufrecht.  An  8  year  old  girl  was  admitted  to  the 
hospital  with  a  history  of  vomiting  and  severe  pain 
in  the  right  side  of  the  abdomen  for  3  days.  On  the 
day  of  admission  the  vomitus  consisted  of  almost 
pure  blood.  Physical  examination  showed  that  the 
abdomen  was  markedl}'  distended  and  everywhere 
tender,  the  tenderness  being  most  marked  in  the 
right  hypochondrium.  Here  too  an  indefinite  mass 
was  felt.  The  heart  was  enlarged  both  to  the  right 
and  to  the  left  and  a  loud  systolic  murmur  was  pres- 
ent over  the  base.  The  temperature  was  normal. 
These  symptoms  persisted  for  2  days  and  then  she 
had  a  spontaneous  stool  containing  blood.  Severe 
colic,  abdominal  distention,  and  numerous  bloody 
black  stools  lasted  3  more  days.  From  then  she 
slowly  recovered.  The  heart  lesion,  the  sudden  on- 
set of  the  abdominal  symptoms,  the  vomiting  of 
blood,  the  severe  colic  with  distention  persisting 
in  spite  of  the  later  evacuation  of  numerous  thin 
bloody  stools,  and  further  no  rise  of  temperature, 
all  tend  to  make  this  a  case  of  mesenteric  embolism. 

Ott.  Case  I.  A  42  year  old  man  while  in  the 
hospital  under  treatment  for  cardiac  decompensa- 
tion, developed  all  the  typical  symptoms  of  a 
pulmonary  embolus.  On  the  following  day  he  was 
seized  with  severe  abdominal  pain  and  went  in  to 
shock.  His  temperature  dropped  to  36.5  C.  Bloody 
stools  then  followed.  He  slowly  recovered.  No 
details  are  given  of  the  abdominal  findings.  There 
are  present,  however,  a  potential  cause  for  the  pro- 
duction of  emboli,  the  symptoms  of  a  pulmonary 
embolus,  severe  abdominal  pain,  sudden  in  onset 
and  accompanied  by  shock  and  drop  in  tempera- 
ture, and  very  significant,  of  course,  the  bloody 
stools. 

Ott.  Case  2.  The  patient  was  a  50  year  old  man 
presenting  symptoms  of  marked  arteriosclerosis 
and  cardiac  hypertrophy.  He  had  also  a  history 
of  a  hemiplegia  on  the  left  side,  acute  in  onset  and 
occurring  a  few  days  before  admission.    Seven  days 


after  he  entered  the  hospital  he  was  seized  with 
severe  abdominal  pain  and  a  short  while  later  passed 
a  stool  of  almost  pure  blood.  He  went  into  col- 
lapse and  his  temperature  dropped  to  36.4°C. 
Several  bloody  stools  followed  the  first  one.  His 
bowels  then  did  not  move  for  2  days,  but  following 
an  enema  a  bloody  mucous  stool  was  evacuated. 
The  blood  persisted  in  the  stools  for  5  days.  The 
patient  then  gradually  recovered.  Ott  believed  the 
cerebral  and  abdominal  condition  to  be  due  to 
emboli.  In  view  of  the  pronounced  arteriosclerosis 
of  this  patient  the  source  for  these  emboli  might  very 
well  have  been  from  an  ulcerated  plaque  in  the  aorta. 
On  the  other  hand  the  lesions  may  have  been  pro- 
duced by  arteriosclerosis  and  thrombotic  closure 
of  the  affected  vessels.  In  the  case  of  the  intestine, 
at  any  rate,  this  does  not  seem  so  likely.  Closure 
by  thrombosis  is  usually  a  slow  process  (unless  a 
clot  rapidly  forms  on  a  thrombus  and  thus  effects 
a  closure).  Hence  much  time  is  given  the  collateral 
circulation  to  establish  itself.  If,  therefore,  in  spite 
of  this  fact  symptoms  of  infarction  should  arise, 
it  probably  means  that  the  anastomosing  channels 
themselves  are  so  injured  by  the  same  pathological 
process  that  a  compensation  flow  cannot  be  estab- 
lished through  them. 

Bayer.  A  man  58  years  old  had  been  suffering 
from  prolapsing  hemorrhoids.  These  could  always 
be  easily  reduced  until  the  day  before  admission 
when,  because  of  the  fact  that  they  were  greatly 
swollen,  he  replaced  them  with  difficulty.  On  the 
next  day  he  developed  severe  pain  in  the  left  side 
of  his  chest  and  expectorated  bloody  sputum.  Bay- 
er believed  these  symptoms  due  to  a  pulmonary 
embolus.  Two  days  later  he  was  seized  with  violent 
pain  in  his  right  lower  quadrant.  From  this  time 
his  bowels  became  obstructed.  On  the  next  day 
vomiting  started.  These  symptoms  of  absolute 
obstipation,  without  the  passage  of  faecal  rnaterial 
or  flatus,  lasted  for  3  days.  Physical  exarhination 
during  this  time  showed  tenderness  in  the  right 
lower  quadrant  and  marked  abdominal  distention. 
A  thrombosed  hemorrhoid  was  present.  On  the 
fourth  day  after  the  onset  he  had  a  spontaneous 
stool  without  blood.  Bayer  beheved  the  abdominal 
symptoms  due  to  a  mesenteric  occlusion  produced 
by  an  embolus  from  the  lung.  The  pulmonary  in- 
farct in  turn  he  beheved  due  to  an  embolus  liberated 
from  the  thrombosed  haemorrhoid  by  the  manual 
manipulations  while  attempting  to  replace  it.  Such 
a  diagnosis  seems  very  plausible.  There  is  a  source 
for  the  embolus,  and  also  sudden  onset  of  obstipa- 
tion. The  absence,  however,  of  marked  symptoms  of 
shock  and  the  absence  of  blood  in  the  vomitus  and 
stool  prevent  the  diagnosis  from  being  made  with, 
more   certainty. 

Trotter.  This  case  is  somewhat  doubtful.  A 
patient  being  treated  for  "a  septic  condition  of  the 
hand"  developed  thrombosis  in  all  the  cutaneous 
veins  of  the  forearm.  This  gradually  subsided,  and 
6  weeks  later  he  was  seized  with  a  chill  and  com- 
plained of  pain  in  his  chest.     A  slight  cough  de- 
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veloped  and  he  expectorated  some  blood.  Exami- 
nation showed  complete  dullness  over  the  base  of 
the  right  lung,  and  absence  of  breath  sounds.  Five 
days  later  the  chest  signs  were  gone.  One  week 
after  the  development  of  what  looked  like  a  pul- 
monary embolus  he  developed  diarrhoea  and  tenes- 
mus, with  great  pain  in  the  lower  part  of  his  abdo- 
men. Later  he  had  a  chill  which  was  followed  by 
nausea  and  vomiting.  There  was  no  blood  either 
in  the  vomitus  or  stool.  The  abdomen  was  some- 
what distended  and  tenderness  was  generalized 
over  the  lower  part.  Most  of  the  .symptoms  rapidly 
subsided,  the  diarrhoea  and  tenesmus  with  involun- 
tary stools  persisting  for  about  4  days,  .'^fter  this 
the  patient  soon  was  perfectly  well.  It  may  be 
that  an  embolus  was  carried  from  the  lungs  to  the 
superior  mesenteric  artery  or  one  of  its  branches 
and  produced  the  above  symptoms.  However, 
such  a  diagnosis  must  remain  open  to  doubt  in  view 
of  the  following  facts.  There  was  a  chill  at  the 
onset  and  hence  presumably  a  rise  of  temperature. 
No  temperature  observations  are  mentioned. 
There  was  no  blood  at  any  time  in  the  vomitus  or 
stool.  Pain  does  not  seem  to  have  been  a  promi- 
nent and  persistent  symptom.  And  further  the  te- 
nesmus and  diarrhoea  which  predominated  the  pic- 
ture seem  rather  to  point  away  from  this  diagnosis. 

Laws.  In  this  case  an  operation  was  performed, 
but  as  it  consisted  merely  of  an  exploratory  laparot- 
omy, it  would  seem  proper  to  include  the  case 
here.  A  10  year  old  boy  was  suddenly  seized  with 
acute  abdominal  pain  and  vomiting.  Soon  after 
he  went  into  collapse.  Following  a  dose  of  calomel 
a  large  quantity  of  blood  was  passed  by  rectum. 
This  was  followed  by  two  small  bloody  stools.  The 
colic-like  pains  and  vomiting  persisted.  The 
abdomen  was  moderately  distended,  decidedly 
rigid  and  tender,  especially  in  the  right  lower  qua- 
drant. The  temperature  was  normal.  .\t  the  opera- 
tion a  considerable  quantity  of  bloody  fluid  poured 
out  of  the  abdominal  cavity.  Two  feet  of  small 
intestine  were  found  "distended,  oedematous,  and 
purplish  in  color."  Delivery  of  this  loop  seemed  to 
straighten  out  an  obstructing  kink  at  the  distal 
end,  which  was,  however,  regarded  as  secondary, 
rather  than  the  cause  of  the  trouble.  The  mesen- 
tery was  full  of  hard  lymph  nodes  of  various  sizes, 
probably  tuberculous.  The  "mesenteric  veins 
corresponding  to  the  damaged  segment  were  throm- 
bosed." Owing  to  the  poor  condition  of  the  patient 
and  to  the  technical  difficulty  of  performing  a 
resection  under  the  existent  circumstances,  Laws 
contented  himself  with  closing  up  the  abdomen. 
The  patient  continued  to  vomit  for  2  more  days  and 
then  the  symptoms  rapidly  cleared  up  and  he  re- 
covered. 

This  case  is  very  interesting.  While  the  entire 
description  is  not  as  full  as  it  may  be,  nevertheless 
there  does  not  seem  much  doubt  that  a  condition 
of  beginning  infarction  was  present.  As  Laws  sug- 
gests it  is  ver>'  probable  that  the  "obstructing 
kink"  that  he  mentions  was  secondarv.     The  blood 


in  the  stools  could  only  have  come  from  the  purplish 
area  in  the  intestine.  And  as  the  kink  was  beyond 
this  area,  the  obstruction  which  it  caused  was  either 
Incomplete  or  occurred  after  the  intestinal  lesion  was 
well  under  way.  The  statement  concerning  the 
thrombosed  veins  is  ver>-  interesting.  If  he  accu- 
rately determined  at  the  operation  that  only  the 
veins  were  blocked  and  that  the  arteries  were  pat- 
ent, it  would  seem  at  first  glance  that  this  was  a 
refutation  of  Reich's  conclusion  that  fatal  infarction 
occurs  when  the  thrombus  in  the  veins  extends 
down  to  the  intestinal  walls.  However,  Laws 
makes  no  mention  of  the  extent  of  the  thrombi, 
merely  stating  that  the  veins  corresponding  to  the 
damaged  segment  were  thrombosed.  At  any  rate 
here  is  a  definite  case  of  beginning  infarction  due 
to  vascular  occlusion  which  spontaneously  re- 
covered. 

Ross.  .\  patient  51  years  old  was  admitted  to  the  hos- 
pital with  the  following  historj-.  On  the  day  before  ad- 
mission he  was  seized  with  severe  pain  in  the  epigastrium 
which  soon  became  generalized  to  all  parts  of  the  abdomen. 
The  pain  was  paro.xysmal  in  character  and  a  dull  ache 
persisted  in  the  inter\a!s.  The  bowels  had  not  moved 
and  vomiting  had  occurred  several  times.  Phj'sical 
examination  showed  that  while  the  epigastric  and  right 
iliac  regions  were  tender,  the  ma.ximum  tenderness  was 
present  in  the  left  upper  quadrant.  The  fluid  return  when 
the  stomach  was  lavagcd  was  fxcal  in  character.  \t  oper- 
ation a  thrombus  was  found  in  a  branch  of  the  superior 
mesenteric  arterj-  supplying  the  ileum.  H;emorrhagcs 
were  present  in  the  mesenten.-  and  there  was  a  small  amount 
of  free  blood  in  the  peritoneal  cavity.  In  the  opinion  of 
the  operator  (Dr.  J.  B.  Deaver)  the  segment  of  bowel 
supplied  by  this  occluded  vessel  was  in  fair  condiUon. 
and  apparently  being  taken  care  of  by  the  collateral  circula- 
tion. The  abdomen  was  therefore  closed  without  any 
furtlicr  procedure.  The  patient  recovered.  Here  is 
excellent  evidence  that  a  closure  of  a  branch  of  the  superior 
mesenteric  artery  was  followed  by  sufficient  changes  in 
the  intestine  to  cause  complete  obstruction.  Xevertheless 
a  collateral  circulation  was  subsequently  established  spon- 
taneously. 

I  wish  to  extend  my  kindest  thanks  to  Dr.  A.  A.  Berg 
for  permission  to  report  his  case  and  for  considerate  and 
helpful  suggestions  in  the  preparation  of  this  paper. 
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IS  THE  SURGEON   OF   EXPERIENXE   EVER   JUSTIFIED  IX  VIOLATING 

THE  RECOGNIZED  SURGICAL  TECHNIQUE    IN  DEALING  WITH 

MALIGNANT  NEOPLASMS?' 

By  L.  L.  McARTHUR,  M.D.,  F.A.C.S.,  Chicago 


ONLY  after  mature  deliberation  (and 
even  then  with  considerable  hesita- 
tion) has  the  essayist  decided  to  take 
the  affirmative  side  in  the  querj'  submitted, 
because  in  the  course  of  40  years'  experience 
in  a  relatively  few  but  carefully  selected  in- 
stances, he  has,  by  so  doing,  spared  his  pa- 
tient extensive,  painful,  mutilating  proced- 
ures, which  the  subsequent  history  of  the  case 
has  proven,  were,  in  these  instances,  wholly 
unnecessary. 

Teachers  of  surgery,  basing  their  teachings 
on  their  combined  experience  have  formulated 
certain  set  rules  and  procedures,  which  are 
emphatically  and  categorically  set  before 
the  student  as  the  only  justifiable  and  recog- 


Let  me  herewith  submit  as  illustrative  of 
the  argument  being  made,  a  few  brief  synopses 
of  actual  cases,  in  which  I  have  had  the  te- 
merity to  \dolate  one  or  more  of  the  accepted 
surgical  axioms.  All  of  the  cases  cited  have 
been  first  confirmed  by  microscopic  examina- 
tion by  our  foremost  pathologists  as  to  their 
malignancy,  all  of  them  have  passed  the  three- 
year  period  before  pronounced  cured,  and 
from  that  up  to  18  years. 

C.  H.,  age  55,  referred  to  me  by  Drs.  J.  N.  Hyde 
and  Ormsby,  for  a  carcinoma  of  the  left  side  of  the 
tongue,  dorsal  surface,  which,  beginning  as  a  papil- 
loma, was  removed  in  their  office  first  by  caustics, 
and  on  recurrence  by  carbon  dio.^de  snow:  further 
recurrence  rendered  surgical  removal  advisable. 
A  fragment  removed  at  St.  Luke's  Hospital  revealed 


nized  technique  permissible  in  the  handling  *  typical  epithelioma  (Lecount).  At  the  time  of  ad 
of  malignant  growths  in  certain  given  situa- 
tions. So  constant,  so  unanimous,  and  so 
insistent  have  these  teachings  been,  that  he 
is  indeed  bold  who  dares  depart  from  the 
accepted  routine.  He  lays  himself  open  to 
frank,  condemnation  by  his  colleagues  should 
the  fjuestion  become  a  medico-legal  one,  so 
inflexible  is  the  present  attitude  of  the  gen- 
eral surgeon.  The  recent  graduate  would 
have  little  hesitation  in  pronouncing  as  crimi- 
nal any  departure  from  the  recognized  formu- 
lae. While  it  always  will  be  highly  desirable 
to  be  clear,  concise,  and  emphatic  in  teaching 
surgical  students  the  laws  that  shall  govern 
the  given  situation,  there  should  exist,  as  does 
not  now  obtain,  certain  rare  occasions  when 
the  surgeon  should  be  exempt  from  (a)  criti- 
cism by  his  colleagues;  (b)  medico-legal 
damages  made  possible  by  such  condemna- 
tion. 

Let  it  be  well  understood  that  the  patient 
and  his  family  have  been  carefully  and  fully 
informed  as  to  the  contemplated  departure 
from  the  recognized  and  accepted  methods, 
and  his  or  her  agreement  likewise  obtained 
as  to  hearty  and  persistent  co-operation  in 
the  subsequent  watchful  observation. 

'Presented  before  the  joint  session  of  the  Cliicago  Medical  and  Chicago  Surgical  Societies,  April 


mission,  no  submental,  sublingual,  nor  cervical 
glands  were  palpable,  even  by  bimanual  palpation. 

Because  the  recognized  technique  insists  upon  the 
complete  and  radical  removal  of  those  lymphatic 
glands  that  e.xercise  a  police  vigilance  over  the 
affected  area,  I  ought,  having  resected  the  tongue, 
at  least  to  have  opened  the  left  neck  and  removed 
the  lymph  glands  known  to  be  located  at  the  points 
above  mentioned;  or  if  desirous  of  being  most  up- 
to-date  to  have  made  a  "block  dissection"  of  the 
entire  left  neck  as  taught  at  Johns  Hopkins.  In 
lieu  of  this,  the  patient  was  thoroughly  informed 
of  the  possibilities  of  future  trouble;  of  the  impera- 
tive necessity  of  early  recognition  of  any  glandular 
invasion;  of  the  need  of  his  systematic  co-operation 
in  giving  the  surgeon  ample  opportunity  for  watch- 
ing the  case  over  such  a  period  of  time  and  as  fre- 
quently as  he  deemed  necessary.  Result:  No 
glands  ever  appeared;  no  neck  surgerj'  ever  be- 
came necessan,';  and  within  6  weeks  of  the  opera- 
tion the  patient  made  a  successful  campaign  for 
mayor  of  Chicago.  Eight  years  have  elapsed  since 
operation. 

.\gain — 

S.  L.  S.,  age  50,  a  man  of  affairs,  good  physique, 
general  history  negative,  no  luetic  histor>',  heavy 
smoker,  had  long  noted  patches  of  leucoplakia  in 
his  mouth.  Before  being  referred  to  me,  an  ul- 
cerated, warty  growth  had  appeared  on  the  right 
side  of  his  tongue,  involving  its  margin  and  dorsum. 
This  ulcer  was  treated  for  several  weeks  by  the 
eminent  dermatologist,  the  late  lamented  Joseph 
Zeisler — without  avail.     On  the  appearance  of  a 
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single  large  tender  lymph  gland  near  the  angle  of 
the  jaw,  the  patient  was  referred  to  me.  Section 
made  of  a  fragment  of  the  ulcer  was  reported  by  the 
pathologist  at  Michael  Reese  Hospital  as  carci- 
noma (planocellular).  Wedge-shaped  removal  of 
one-third  of  tongue.  The  lymph  node,  of  so  recent 
origin,  ha\'ing  made  its  appearance  immediately 
following  the  active  cauterization  of  ulcer  with 
chromic  acid,  etcetera,  was  allowed  to  remain  for 
observation.  With  the  removal  of  the  growth  from 
the  tongue,  prompt  reduction  in  the  size  of  the  single 
palpable  gland  ensued.  Prophylactic  raying  with 
X-ray  during  the  succeeding  6  weeks  showed  com- 
plete disappearance  of  node.  No  further  operation 
necessary.    Patient  well  10  years! 

Since  the  epoch-making  report  of  Butlin 
of  his  two  series  of  cases  of  carcinoma  of  the 
mouth  (tongue  or  jaw),  q8  cases  with  simul- 
taneous removal  of  invaded  l\Tnphs,  102  cases 
with  secondary  removal  of  the  affected  lymph 
glands,  10  days  to  3  weeks  later,  justification 
for  the  delay  in  removal  of  the  frankly  en- 
larged gland  in  the  case  just  described,  is 
found;  because  in  the  last  series  of  102  cases 
(an  enormous  experience  for  any  one  surgeon) 
his  mortality  was  reduced,  complications 
diminished,  and  longevity  of  his  patients 
increased;  his  experience  teaching  him  that 
however  badly  invaded  the  protective  glands 
were,  they  still  offered  a  better  barrier  to 
systemic  infections,  than  none  at  all.  After 
the  wounds  in  the  mouth  had  begun  to  granu- 
late, the  secondary  removal  of  the  glands 
in  the  neck  was  easier,  less  likely  to  be  fol- 
lowed by  systemic  or  local  infections,  far  less 
shock  to  the  patient  than  obtains  \\'ith  the 
combined  operation. 

Sometimes,  as  in  this  instance,  they  may 
be  only  inflammatory  in  character  and  disap- 
pear with  the  removal  of  the  irritating  focus. 

The  imperative  surgical  axiom  in  cases  of 
carcinoma  invohang  the  bony  framework  of 
the  lower  jaw,  taught  without  exception,  is: 
"Complete  resection  of  that  half  of  the 
lower  jaw  invaded,  from  the  mid-line  or  be- 
yond to  the  neck  at  least  of  the  mandible." 
To  do  less  would  invite  immediate  criticism. 

At  St.  Luke's  Hospital,  5  years  ago,  the  uncle 
of  my  house  surgeon.  Dr.  Klein,  was  referred  to  me 
by  Dr.  Thomas  L.  Gilmer  for  operation  for  a  recent 
small  growth  involving  the  gum  and  alveolar  pro- 
cess, and  jaw,  at  the  former  site  of  the  two  lower 
right  molar  teeth.  A  definite  gland  immediately 
beneath  the  right  tonsil  was  palpable.    Microscopic 


examination  of  a  fragment  taken  for  examination 
was  reported  as  carcinoma  by  Dr.  LeCount.  Dr. 
Gilmer  kindly  assisted  me  in  the  operation,  which 
consisted  in  reflection  of  the  entire  cheek  by  an  in- 
cision downward  from  the  angle  of  the  mouth  to 
beneath  the  jaw,  curving  back  past  the  angle.  With 
this  flap  detached  from  the  jaw  and  retracted  up- 
ward, the  entire  right  side  of  the  jaw  was  accessible. 
Because  of  the  recent  origin  of  this  growth  and  the 
slight  involvement  of  the  ramus,  the  electric  saw 
was  used  to  excise  a  rectangular  section  of  the  ra- 
mus, including  the  alveolar  process,  but  leaving 
enough  of  the  dense  eburnated  bone  for  a  bridge 
below  the  site  of  the  disease  to  maintain  the  inte- 
grity of  contour  of  jaw  and  face.  The  fragment, 
with  soft  parts,  alveolar  process,  and  growth,  meas- 
ured 2  inches  in  length.  The  bridge  of  healthy  bone 
was  one-half  inch  in  each  diameter.  Sixteen  days 
after  the  operation,  primary  union  having  been  se- 
cured, with  incision  almost  invisible,  the  gland  be- 
neath the  tonsil  was  then  removed,  the  greatest 
care  being  taken  to  avoid  tearing  its  capsule. 
Microscopic  examination  here  revealed  typical  car- 
cinomatous gland.  Four  and  one-half  years  later, 
there  was  no  sign  of  any  recurrence,  no  facial  de- 
formity. He  died  last  winter  from  a  fracture  of  the 
skull  from  a  fall  on  an  icy  sidewalk. 

Here,  the  mere  statement  that  the  surgeon 
had  failed  to  completely  remove  widely  the 
entire  thickness  of  jaw  in  front  of,  behind, 
and  below  the  site  of  the  carcinomatous 
invasion,  would  be  quite  sufEcient  to  expose 
him  to  ridicule,  contempt,  and  medico-legal 
mulcting,  for  he  could  scarcely  find  a  col- 
league who  would  defend  him  when  cross- 
examined  on  the  witness  stand. 

Clinical  experience  had  taught  me  that 
while  the  microscopical  histopathology  of  a 
fragment  taken  for  diagnosis  from  a  tumor 
may  reveal  the  cellular  arrangements  that 
characterize  the  most  malignant  of  the  sarco- 
mata, if  that  neoplasm  have  a  capsule  or 
limiting  membrane,  be  it  ever  so  thin,  these 
extremely  radical  procedures  always  approved 
as  proper,  may  sometimes  be  ignored  and  the 
patient  be  spared  both  life  and  irremediable 
deformity  or  loss  of  limb.    For  example: 

Eighteen  years  ago,  the  daughter  of  my  dearest 
friend,  at  the  age  of  15,  developed  a  tumor  of  the 
mental  prominence,  which,  in  growing,  gradually 
deformed  the  chin  into  a  rounded  mass  and  began 
loosening  the  incisor  teeth  of  lower  jaw.  This  case 
also  was  referred  by  Dr.  Thomas  L.  Gilmer,  who 
agreed  that  surgical  interference  was  absolutely 
necessary.  Arrangements  were  made  for  operation, 
Drs.  LeCount  and  Hektoen  being  present  to  pro- 
nounce on  the  nature  of  the  fragment  removed  for 
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frozen  section,  their  verdict  to  determine  the  type 
of  surgical  procedure  indicated.  Let  me  digress 
right  here  to  express  my  appreciation  of  the  many 
valuable  contributions  that  have  come  to  us  through 
the  dental  surgeon  in  general,  and  particularly  to 
Dr.  Thomas  L.  Gilmer,  than  whom  none  better 
lives.  At  his  suggestion,  then  novel  to  me,  the  soft 
tissues  were  separated  from  the  chin  by  an  incision 
within  the  mouth  and  the  mental  prominence  ex- 
posed through  the  buccal  orifice,  the  lower  lip  being 
stretched  beneath  the  bony  chin.  On  incising  the 
bone  over  the  tumor,  a  thin  eggshell  layer  of  bone 
was  found  to  cover  a  firm  spherical  tumor,  not  bony, 
to  be  cut  with  a  curette  only  with  distinct  effort, 
but  yielding  readily  to  a  sharp  knife.  While  the 
pathologists  were  freezing,  sectioning,  and  studying 
the  fragment  first  removed,  it  was  found  possible 
to  shell  out  the  entire  mass,  about  the  size  of  an 
English  walnut  leaving  a  smoothly  lined  bony  cav- 
ity into  which  the  roots  of  the  incisors  protruded; 
these  roots  Dr.  Gilmer  amputated.  With  a  cu- 
rette and  a  dental  burr,  the  walls  of  this  cavity  were 
smoothed  away  until  no  suspicious  area  remained. 
Enough  of  the  alveolar  process  remained  to  hold 
the  right  and  left  maxilla,  as  a  bridge.  At  this  junc- 
ture, the  pathologists  returned  with  the  finding 
■'giant-celled  sarcoma."  Observing  that  no  prepara- 
tions were  being  made  for  a  radical  resection  of 
the  lower  jaw,  inquirj'  was  made  by  them  as  to 
whether  it  would  be  done.  Receiving  a  negative 
answer,  we  were  then  asked  if  we  doubted  the  find- 
ings: again  a  negative  answer.  Both  Dr.  Gilmer 
and  I  had  seen  similar  growths  similarly  removed 
without  radical  resection  of  the  jaw;  and  though 
under  the  microscopye  malignant,  clinically  not  in- 
vading but  expanding  the  bone  and  causing  pres- 
sure absorption  These  had  proven  amenable  to 
less  heroic  surgical  procedures.  Four  years  had  to 
intervene  before  we  felt  justified  (when  considering 
the  pathologists'  findings)  in  making  a  plastic  opera- 
tion, by  a  graft  taken  from  the  patient's  tibia  and 
inserted  beneath  the  skin  that  formerly  covered 
the  mental  prominence.  This  became  more  neces- 
sary, because  after  2  years  the  alveolar  bridge  frac- 
tured while  chewing  some  brittle  food.  Later,  im- 
plantation of  adipose  tissue  taken  from  the  patient's 
body  and  inserted  beneath  the  skin  of  the  chin 
served  to  correct  in  part  the  deformity  caused  by  the 
3  years  of  anxious  waiting,  to  prove  the  cure  of  the 
original  growth  by  a  non-radical  procedure — years 
which,  if  the  light  we  now  have,  had  been  ours, 
could  have  been  utilized  to  avoid  much  of  the  sub- 
sequent deformity,  by  earlier  plastic  work. 

Eight  and  one-half  years  ago,  there  came  to  mc 
from  Texas  a  patient — Mrs.  D.,  married,  thin,  with 
a  frank  carcinoma  of  the  right  breast  with  extensive 
right  a.xillary  involvement.  A  radical  excision  of 
the  breast  and  pectoral  muscles  with  careful  dis- 


section of  axillary  glands  was  made  and  a  primary 
union  secured.  Prophylactic  X-ray  was  used  for  3 
years,  without  evidence  of  recurrence.  Two  years 
later,  i.e.,  3  years  ago,  patient  returned  with  a  small 
node  in  the  inner  margin  of  the  left  breast,  of  size  of 
small  hazelnut.  This  she  had  discovered  less  than 
30  days  before,  and  felt  confident  it  had  not  been 
there  longer.  Her  former  experience  had  made  her 
both  cautious  and  observing.  With  this  history^ 
and  with  a  thorough  explanation  of  the  situation 
to  the  patient,  I  advised  her  to  let  me  make  a  simple 
removal  of  the  growth  under  local  anaesthesia  by  a 
small  wedge-shaped  incision,  not  remo\nng  the 
breast,  not  disturbing  the  left  axiUary  glands,  un- 
less some  evidence  presented  later  making  this  ad- 
visable. Three  months  ago,  I  received  the  following 
note  brought  by  the  patient  from  Dr.  W.  A.  Pusey, 
to  whom  I  had  sent  her  for  X-ray  prophylactic 
treatment: 

"My  dear  Dr.  McArthur:  After  nearlj'  3  years 
of  intermittent  X-ray  treatment  of  your  patient, 
Mrs.  D.,  I  can  see  no  evidence  of  any  recurrence 
and  have  discharged  her  as  cured.  Before  returning 
to  her  home  in  Texas,  I  send  her  to  you  for  confirma- 
tion." When  this  patient  returned  home  after  this 
simple  removal  of  the  node  in  her  left  breast,  her 
family  physician  upbraided  her  for  consenting  to 
such  an  unsurgical  procedure,  and  intimated  that 
her  surgeon  should  have  known  better;  that  she 
would  surely  regret  it;  that  the  procedure  was  little 
short  of  criminal.  Three  years  of  watchful  waiting 
and  jareful  X-ray  therapy  have  spared  the  patient 
an  extensive  and  mutilating  operation — and  the 
surgeon  a  potential  lawsuit.  The  growth  was  re- 
moved under  local  anjesthesia  and  the  patient  spared 
the  expense  of  hospital  stay. 

In  40  years  of  active  hospital  practice,  I 
can  count  less  than  20  cases  that  have  seemed 
to  me  to  justify  such  \"iolation  of  all  surgical 
teachings;  therefore,  be  it  understood  I  am 
not  advocating  indiscriminate  departure  from 
accepted  teachings.  Of  these  twenty,  I  have 
used  a  few  private  patients  for  illustrations. 
While  fully  realizing  the  responsibihty  of  the 
surgeon  when  so  deviating  from  accepted  sur- 
gical axioms,  and  still  more  fully  the  gra%-ity 
implied  in  daring  to  recommend,  in  occasional 
rare  instances,  operative  procedures  abso- 
lutely at  variance  with  surgical  teachings. 
I  still  want  the  honest  support  and  endorse- 
ment of  my  surgical  colleagues;  otherwise, 
surgical  judgment  is  banished  and  surger\' 
becomes  a  set  of  formulae,  the  surgeon  disap- 
pears and  there  remains  only  the  operator. 
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,HIS  report  covers  a  study  of  over  500 
patients  treated  with  radium  by  Dr. 
Watkins,  Dr.  Curtis,  and  myself. 


I.     FIBROroS — 120   CASES 


Because  the  dividing  Kne  between  these 
cases  and  those  considered  in  the  haemorrhage 
group  is  not  always  definite — the  principal 
symptom  in  each  being  bleeding — only  pa- 
tients with  definitely  palpable  uterine  fibroids 
arc  here  considered. 

The  successful  treatment  of  fibroids  with 
radium  hinges  upon  the  careful  selection  of 
cases.  Tumors  larger  than  the  size  of  a  three 
months'  pregnancy  are  better  treated  by 
surgical  removal,  either  supravaginal  hyster- 
ectomy or  myomectomy;  pedunculated  fi- 
broids, as  well  as  the  smaller  intramural  ones 
which  are  comphcated  by  adhesions  or  tubal 
disease,  are  removed  surgically. 

The  age  of  the  patient  must  be  kept  con- 
stantly in  mind  in  deciding  for  or  against 
radium  treatment,  as  it  is  necessary  to  bring 
on  a  permanent  menopause  if  the  symptoms 
are  to  be  relieved  and  the  fibroid  controlled. 
Reahzing  this  fact,  only  patients  approxi- 
mately 40  years  of  age  or  more  have  been 
treated  with  radium,  as  we  believe  that  surgi- 
cal removal  renders  better  service  to  younger 
patients. 

Now  that  we  have  radium,  myomectomy 
may  be  done  more  often,  thus  preserving  the 
uterus  for  possible  future  pregnancies.  Should 
other  fibroids  or  bleeding  develop  subse- 
quently, these  may  be  controlled  with  radium. 

The  technique  followed  is  surgical  aseptic 
preparation  with  careful  iodinization  of  the 
vagina  and  cervical  canal;  dilatation  of  the 
cervix;  diagnostic  curettage  with  careful  mi- 
croscopic study  of  the  scrapings;  insertion  of 
the  radium  capsule  well  up  into  the  uterine 
cavity;  packing  the  vagina  with  rubber  dam 
or  glove  to  hold  the  rectum  and  bladder  away 
from  the  uterus. 

The  dosage  has  varied  from  1,000  to  1,800 
millicurie  hours.  Recently  we  have  been  using 


a  smaller  dose  in  some  cases  with  14.  milli- 
meter gold  screen,  but  the  majority  of  these 
cases  have  been  treated  with  the  larger  dose, 
with  the  radium  screened  with  two  capsules 
each  y2  millimeter  in  thickness. 

The  postoperative  course  of  patients  treated 
with  radium  in  this  manner  is  about  the  same 
as  that  following  any  curettage,  except  that 
the  serous  discharge  is  usually  more  profuse 
and  persists  for  a  longer  period  of  time.  The 
menstrual  reaction  after  radium  varies  with 
individuals;  some  do  not  have  any  periods 
after  treatment,  while  others  have  as  many  as 
three,  usually  decreasing  in  amount.  The 
menopause  precipitated  is  more  acute  than 
the  normal  one,  but  seems  to  yield  rather 
readily  to  corpus  luteum  or  ovarian  residue. 
Very  little  change  in  the  size  of  the  uterus  can 
be  detected  before  the  end  of  the  twelfth  week, 
after  which  the  contraction  is  rather  rapid. 

It  has  been  necessary  to  repeat  the  radium 
in  7  cases,  after  second  treatment  cure  has 
been  obtained  for  a  period  from  6  months 
to  I  year.  Of  all  cases  treated  we  now  know 
that  69.1  per  cent  have  been  entirely  relieved 
of  symptoms  for  over  2  years.  Not  enough 
time  has  elapsed  since  the  treatment  of  22.1 
per  cent  of  cases  to  classify  them  otherwise 
than  as  improved.  From  8.8  per  cent  no  re- 
cent report  has  been  received. 

2.     HEMORRHAGE — 1 29    CASES 

In  no  other  division  of  radium  treatment  is 
it  so  necessary  to  take  into  consideration  so 
many  different  factors  in  the  regulation  of 
the  dosage  as  in  the  patients  still  in  the 
active  child-bearing  age  who  are  suffering 
from  so-called  idiopathic  haemorrhage.  Radi- 
um insertion  should  not  be  resorted  to  in 
these  cases  until  organotherapy  has  been 
given  a  thorough  trial. 

The  dose  that  in  one  patient  produces 
only  a  reduction  of  the  periods  to  normal  or 
a  temporary  amenorrhoea,  might  possibly 
produce  a  permanent  menopause  in  a  patient 
with  less  radium  tolerance ;  while  on  the  other 
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hand  a  very  small  dose  may  only  increase  I  he 
flow,  meaning  in  the  one  an  insufficient  radia- 
tion but  in  the  other  a  prodrome  of  the  meno- 
pause. Careful  observation  of  the  blood 
pressure  and  tabulation  of  the  nervous  symp- 
toms are  valuable  aids  in  the  diagnosis  of 
the  approaching  menopause.  From  750  to 
1,000  millicurie  hours  is  the  maximum  dose 
for  the  average  individual.  However,  it  is 
considered  better  to  give  initial  doses  of 
about  250  millicurie  hours  and  repeat  after 
three  or  more  months  if  necessary,  rather 
than  to  produce  a  period  of  amenorrhoea. 

In  the  bleeding  of  the  menopause  radium 
is  practically  specific,  one  treatment  of  1000 
millicurie  hours  with  2  miUimeter  gold  screen 
or  about  600  millicurie  hours  with  single 
screen,  being  sufficient  in  most  cases  to  bring 
on  the  pemianent  menopause.  The  symptoms 
are  here  also  somewhat  more  acute  but  fairly 
easily  controlled.  The  first  menstrual  period 
is  often  profuse,  the  second  less,  and  rarely 
does  the  third  amount  to  more  than  a  spot- 
ting. 

Eighty-one  per  cent  of  cases  have  remained 
relieved  of  symptoms  over  2  years;  16  per 
cent  have  been  relieved  of  their  symptoms 
but  not  sufficient  time  has  elapsed  to  be  sure 
of  cure.  From  3  per  cent  no  recent  report 
has  been  received. 

3.     CARCINOMA — 100   C.\SES 

The  sensation  of  depression  that  comes  to 
one  in  the  study  of  any  type  of  mahgnancy, 
comes  more  poignantly  in  the  tabulation  of 
the  results  obtained  in  any  form  of  treatment 
of  carcinoma  of  the  uterus. 

Whether  one  is  justified  in  establishing  any 
definite  time  limit  for  recurrence  as  an  in- 
dication of  cure  of  cancer  is  doubtful.  This  is 
well   illustrated   in  a  case  of   Dr.  Watkins. 

lie  operated  upon  this  patient  for  carcinoma  of 
the  uterus  q  years  ago  and  she  remained  free  from 
recurrence  for  7  years  when  a  nodule  was  found  in 
the  vault  of  the  vagina.  This  was  treated  with  ra- 
dium and  cleared  up.  A  year  later  she  began  again 
to  bleed  and  was  given  another  treatment  with 
radium  and  has  remained  well  at  last  report. 

The  question  of  operation  versus  radium 
is  one  more  extensive  than  we  have  time  to 
discuss,  other  than  to  say  that  the  pendulum 


of  opinion  seems  to  be  swinging  toward  the 
use  of  radium  in  more  cases  and  operation 
in  fewer.  Even  those  who  advocate  most 
vehemently  the  operative  treatment,  ad\ise 
the  use  of  radiyiri  either  before  or  after 
operation.  -1 

The  technique  varies  but  little  from  thai 
described  before  except  that  the  radium  in- 
serted into  the  uterus  i?  doubly  screened  for 
distant  radiation  of  the  tissues  of  the  broad 
ligaments.  Also  needles  containing  radium 
are  inserted  directly  into  the  tumor  tissue 
using  the  tissue  to  screen  the  adjacent  struc- 
tures. In  the  same  way  radium  emanations 
may  be  buried  in  the  mahgnant  growth  and 
left  until  their  full  value  is  used.  Additional 
capsules  of  radium  are  placed  against  the  cer- 
vix held  in  place  by  rubber  dam  which  also 
holds  away  the  rectum  and  bladder. 

The  dosage  for  carcinoma  is  about  3,500 
millicurie  hours  for  the  initial  treatment  with 
a  reduction  in  the  amount  for  the  following 
doses.  The  number  of  treatments  vary  with 
conditions  found  after  about  8  to  12  weeks 
as  well  as  the  tolerance  of  the  patient  to  radium 
and  complications  which  may  have  arisen. 

The  palliative  results  obtained  in  the  treat- 
ment of  malignancy  with  radium  are  just  as 
satisfactory  as  the  general  considerations  are 
depressing.  The  foul  discharge  is  controlled, 
the  bleeding  arrested,  and  the  pain  alle\'iated 
unless  there  are  very  extensive  metastases  in 
the  lymph  glands  when  it  may  be  augmented. 

Infiltration  of  the  rectovaginal  septum  and 
base  of  the  bladder  in  cases  to  receive  radium 
for  palliation  must  be  very  carefully  treated 
and  the  radium  well  screened  or  sequela?  in 
the  form  of  fistulas  will  complicate  a  terminal 
disease  with  more  sutTering  than  palliation. 

The  consideration  of  the  treatment  of  car- 
cinoma would  be  incomplete  without  urging 
the  use  of  the  X-ray.  Exposures  of  30  to  50 
minutes  to  heavily  screened  rays  with  a  vol- 
tage of  140,000  volts  over  the  entire  area  are 
beneficial. 

There  were  35  per  cent  of  the  cases  of  car- 
cinoma of  the  uterus  diagnosed  inoperable  in 
which  radium  was  used  as  a  palliative  agent, 
and  in  all  it  was  of  benefit. 

In  45  per  cent  radium  was  used  combined 
with  operation  cither  given  before  operation. 
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following  it,  or  both  before  and  after  operation. 
In  addition  most  of  the  cases  have  had  series 
of  X-rays. 

In  the  earlier  cases  before  sufficient  radium 
was  available  some  cases  were  operated  upon 
which  now  would  be  treated  entirely  with 
radium.  In  many  of  these  also  insufficient 
radiation  was  done,  both  factors  influencing 
the  outcome  and  percentage  of  cures. 

Many  of  the  cases  treated  over  the  5  year 
limit  have  been  those  sent  from  out  of  the 
city  and  letters  have  failed  to  reach  any  one 
who  could  give  us  the  details  of  her  progress 
after  our  last  report.  Five  cases  have  remained 
free  from  definite  recurrence  for  a  period  from 
ij  2  to  2  years;  one  case  for  over  3  years.  The 
remainder  have  not  been  treated  long  enough 
to  render  any  other  report  than  that  recovery 
is  doubtful. 

Seven  patients  had  malignancy  in  the  cer- 
vical stump  after  previous  pelvic  operations. 

4.     LEUCORRHCEA — 6o   CASES 

Dr.  Curtis  has  been  especially  interested  in 
the  intensive  study  of  chronic  leucorrhoea. 
A  brief  summary  of  this  work  and  its  continua- 
tion is  given  below. 

The  technique  varies  slightly  from  that 
described  before.  At  the  time  of  cervical 
dilatation  careful  observation  of  the  presence 
of  cervical  strictures  and  granulations  is  made. 
Two  25  milligram  radium  capsules,  '2  milli- 
meter gold  screen,  and  covered  with  rubber 
tissue  are  sutured  in  the  cervix  for  about  6 
hours. 

At  the  time  of  operation  infected  Skene's 
ducts  are  slit  open  and  fulgurated;  infected 
peri-urethral  glands  are  destroyed  as  are 
the  Bartholin  ducts  if  they  harbor  infec- 
tion. 

Thirty-six  of  the  cases  are  now  cured;  11 
are  improving;  10,  not  having  been  treated 
sufficiently  and  not  enough  time  elapsing,  are 
classified  as  doubtful;  3  cases  have  not  only 
been  cured  of  their  discharge  but  have  since 
become  pregnant.  Four  patients  have  at 
present  symptoms  of  an  approaching  meno- 
pause. 

The  results  as  a  whole  have  been  very  satis- 
factory and  undoubtedly  continued  study  of 
cases  and  compilation  of  results  will  prove 


that  in  chronic  leucorrhoea  radium  is  one  of 
the  most  valuable  therapeutic  agents. 

5.     MISCELLANEOUS — lOO   CASES 

These  cases  run  the  pathological  gamut 
from  superficial  skin  lesions  to  inoperable  car- 
cinoma of  the  bowel,  including  various  benign 
and  malignant  tumors  not  within  the  scope  of 
this  report.  Two  of  these,  however,  present 
such  interesting  features  that  their  brief  con- 
sideration seems  pardonable. 

Case  i.  A  patient,  age  74,  came  in  with  symptoms 
of  obstruction  of  the  bowel  and  a  mass  was  found  in 
the  sigmoid  about  the  size  of  one's  fist,  profusely 
infiltrating  the  adjacent  tissues.  A  diagnosis  of  car- 
cinoma of  the  sigmoid  was  made  and  at  operation 
the  tumor  had  so  infiltrated  the  adjoining  structures 
that  its  removal  was  impossible.  A  colostomy  w-as 
done  and  radium  treatment  begun.  Rather  large 
doses  of  radium  were  given  at  intervals  over  a  period 
of  9  months.  Gradual  gain  in  general  health  was 
noted  with  a  constant  decrease  in  the  size  of  the 
tumor  mass.  At  the  last  examination  the  w-all  of  the 
bowel  was  smooth  and  its  lumen  was  about  the  size 
of  the  index  finger.  No  irregular  or  malignant  spots 
could  be  palpated. 

Case  2.  Patient,  age  2g,  had  a  moderate  perineal 
laceration  with  slight  cystocele  and  some  prolapse  of 
the  uterus  but  no  other  pathology.  Nine  months 
later  she  returned  with  a  large  sarcoma  of  the  left 
pelvic  bones.  The  greater  portion  of  the  ascending 
ramus  of  the  pubic  bone  was  destroyed  and  a  masse 
the  size  of  a  grape  fruit  projected  into  the  abdomen. 
Realizing  the  seeming  hopelessness  of  the  outlook  the 
patient  was  informed  of  her  condition,  and  abdom- 
inal section  for  the  purpose  of  burying  radium  in  the 
tumor  was  advised.  This  was  done  and  150  milli- 
grams of  radium  inserted  directly  into  the  tumor  in 
different  places  for  70  hours,  a  dose  of  10^000  milli- 
curie  hours. 

A  portion  of  this  growth  projected  into  the  vagina 
forming  a  mass  about  the  size  of  a  lemon.  A  w-eek 
after  the  first  apphcation  150  milligrams  of  singly 
screened  radium  was  placed  against  this  mass  for 
24  hours.  The  entire  skin  area  over  the  tumor  region 
was  marked  off  into  spaces  and  radium  was  applied 
at  a  distance  of  about  2  inches  heavily  screened, 
during  all  the  time  the  patient  w-as  in  the  hospital 
when  the  radium  was  idle.  This  made  a  total  dose 
of  about  70,000  millicurie  hours. 

The  wound  healed  nicely,  the  patient's  general 
health  gradually  improved,  pain  and  was  much  less. 

Four  months  later  X-ray  pictures  showed  meta- 
stagcs  in  both  lungs  and  patient  was  advised  to  have 
series  of  X-ray  treatments  of  both  the  lungs  and  the 
area  over  the  tumor.  This  was  done  and  has  been 
repeated  several  times  to  date. 

When  last  seen  a  few  weeks  ago  the  tumor  in  the 
region  of  the  left  pelvic  bones  was  just  a  little  nob 
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not  larger  than  a  walnut.  The  mass  in  the  vagina 
had  disappeared  and  in  its  place  was  a  fistula-like 
tract,  about  the  size  of  the  index  finger,  leading  up 
in  the  direction  of  the  old  tumor  area.  The  general 
health  has  been  improving  and  she  is  free  from  pain. 

SUMMARY 

I.  In  selected  cases  of  uterine  fibroids  in 
women  near  the  menopause  radium  controls 
the  bleeding  and  causes  contraction  of  the 
tumor  in  about  go  per  cent  of  cases. 


2.  Radium  is  practically  specific  in  the 
bleeding  of  the  menopause ;  idiopathic  uterine 
haemorrhage  is  controlled  in  a  majority  of 
cases. 

3.  In  carcinoma  radium  is  a  paUiative 
agent  of  the  greatest  merit;  as  a  curative 
agent  it  ranks  at  least  the  equal  of  other 
methods  of  treatment. 

4.  Chronic  leucorrhoea  yields  satisfactorily 
to  radium  treatment. 


(ESOPHAGEAL  STRICTURE  FOLLOWING  THE  VOMITING  OF  PREGNANCY 

By  p.  p.  VINSON,  M.D.,  Rochester,  Minnesota 

Section  on  Medicine,  Mayo  Clinic 


IN  reviewing  the  literature  of  benign  stric- 
tures of  the  oesophagus  I  have  been  un- 
able to  find  any  reference  to  a  type  of 
stricture  that  occurs  during  pregnancy,  usu- 
ally the  result  of  pernicious  vomiting.  Six 
such  cases  have  been  observed  in  the  Mayo 
Clinic  since  191 1,  and  since  the  condition  is 
apparently  quite  unusual  a  full  report  of 
these  cases  seems  justifiable.  Probably  such 
strictures  occur  occasionally,  but  the  associ- 
ation with  the  vomiting  of  pregnancy  has 
not  been  considered. 

Many  cases  of  spontaneous  rupture  of 
the  oesophagus  following  prolonged  periods 
of  vomiting  have  been  reported  and  it  is 
quite  probable  that  the  strictures  in  our 
cases  were  caused  by  the  same  factors. 
Whether  or  not  oesophagomalacia  described 
by  Zenker  and  von  Ziemsen,  in  1878,  is  respon- 
sible for  the  condition  is,  of  course,  debatable. 
All  of  their  cases  occurred  in  males,  who  had 
induced  vomiting  over  long  periods  of  time. 
No  reference  was  made  to  a  similar  condition 
in    females, 

REPORT    OF    CASES 

Case  55895.  Mrs.  J.  B.,  age  40,  was  examined 
July  12,  191 1,  The  patient  had  five  children  living 
and  well.  In  all  her  pregnancies  she  had  had  heart- 
burn with  belching  of  gas.  Her  last  pregnancy  began 
in  May,  ipio,  and  December  9,  1910,  she  began  to 
vomit.  Within  a  day  or  two  substernal  pain  de- 
veloped. Deglutition  seemed  to  be  free,  but  every- 
thing was  vomited  for  a  week,  the  pain  becoming 
so  severe  that  morohinc  was  necessarv  to  control 


it.  However,  the  act  of  swallowing  did  not  increase 
the  pain.  During  the  following  week  she  managed 
to  keep  milk  down  and  had  but  little  pain.  Decem- 
ber 24  beef  tea  was  taken  and  this  brought  on  pain 
and  vomiting.  December  25  she  aborted.  For  the 
next  week  the  swallowing  of  solid  food  brought 
on  the  substernal  pain  with  dysphagia;  the  food 
seemed  to  stick  in  the  lower  oesophagus.  Within 
a  few  days  the  oesophagus  closed  completely  with 
cessation  of  pain.  Soon  after  the  closure  she  spat 
up  some. purulent  material.  A  physician  was  called 
and  he  tried  to  pass  a  stomach  tube  but  met  ob- 
struction, and  the  patient  expectorated  pus  and 
blood.  The  physician  believed  that  a  lung  abscess 
had  ruptured  into  the  oesophagus. 

.\  gastrostomy  was  performed  February  4,  191 1, 
following  which  the  patient  was  able  to  take  food.  The 
stricture  remained  patent  for  a  week  and  then 
closed  so  that  nothing  was  taken  by  mouth.  Re- 
peated efforts  to  have  the  patient  swallow  a  thread 
failed. 

At  the  clinic  the  patient  was  ccsophagoscoped 
and  the  stricture  located  11  inches  from  the  incisor 
teeth.  After  dilatation  a  thread  was  swallowed  and 
in  2  months  the  stricture  had  been  dilated  to  32 
F.  The  patient  was  allowed  to  return  home.  Di- 
lating olives  are  passed  at  long  intervals  and  the 
patient  rarely  experiences  any  dysphagia. 

Case  S6731.  Airs.  H.  W.  R.,  age  s^,  came  to  the 
clinic  June  26,  1913,  She  had  had  two  pregnancies; 
both  children  were  living;  one  was  10  years  and 
one  3  months  of  age.  One  miscarriage  had  occurred 
one  year  before  examination.  The  patient  had  expect- 
ed to  be  in  labor  the  nii<ldloof  .\pril,  1013.  The  latter 
part  of  March,  she  began  to  have  sour  stom- 
ach, but  no  more  than  with  her  former  pregnancies. 
April  4  she  ate  a  heavy  meal.  That  night  she  began 
to  hiccough  and  had  severe  pain  in  the  stomach. 
This  continued  for  3  days,  after  which  she  vomited. 
The   vomitus   consisted   of    food    eaten    .\pril   4. 
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Hiccoughs  continued  a  few  days  longer  and  then 
vomiting  of  dark,  sour  material  with  "coffee 
grounds."  This  lasted  until  labor  was  induced 
April  II.  The  stomach  was  washed  for  a  few  days, 
which  stopped  bleeding  and  relieved  the  pain  which 
had  been  constant  since  April  4,  and  then  vomiting 
occurred  only  when  food  was  taken.  April  18  the 
patient  suddenly  fainted  and  passed  tarry  stools. 
A  diagnosis  of  hasmorrhage  was  made.  The  patient 
began  to  gain  and  was  able  to  eat  soft  foods.  May 
I  dysphagia  began  with  pain  at  the  cardia  and  be- 
came so  marked  in  a  few  days  that  for  6  weeks  be- 
fore the  patient  came  to  the  clinic  only  very  little 
liquid  entered  the  stomach  and  she  became  very 
weak. 

July  I,  1913,  gastrostomy  was  performed  and 
later  the  stricture  was  gradually  dilated.  A 
specimen  removed  from  the  lesion  proved  to  be 
granulation  tissue.  The  patient  was  dismissed  in 
.\ugust,  1913,  able  to  eat  anything.  She  developed 
typical  pellagra  after  going  home,  but  she  recovered 
after  a  time  and  in  a  recent  letter  states  that  she  is 
in  very  good  condition. 

Case  163060.  Mrs.  A.  M.  B.,  age  30,  was  exam- 
ined June  16,  1916.  At  the  time  of  pregnancy  13 
months  before,  she  had  been  nauseated  and  had 
vomited  during  the  first  3  months,  and  again  in  the 
seventh  month,  when  she  vomited  dark,  bloody 
material  for  a  week;  the  vomiting  was  accompanied 
by  epigastric  pain.  Uriemia  set  in  and  labor  was 
induced.  For  the  past  10  months  (3  months  after 
labor)  she  had  complained  of  intermittent  difficulty 
in  swallowing  but  without  enough  obstruction  to 
interfere  with  nutrition.  At  the  onset  dysphagia 
was  more  marked  with  the  swallowing  of  fluids  than 
of  solids. 

Roentgenograms  showed  what  appeared  to  be  a 
transitory  spasm  at  the  juncture  of  the  middle  and 
lower  third  of  the  oesophagus.  An  obstruction  was  lo- 
cated 2  inches  above  the  cardia  and  was  dilated  with 
ease  to  35  F.  with  complete  relief  from  dysphagia. 
Futher  dilatations  were  made.  The  patient  has  not 
been  heard  from  since  she  returned  home. 

Case  189530.  Mrs.  J.  K.,  age  34,  was  examined 
March  28,  1917.  The  patient  had  been  pregnant 
three  times  and  during  the  last  pregnancy  which  be- 
gan in  May,  1916,  she  was  more  than  usually  nau- 
seated. During  the  last  month  of  pregnancy  she 
vomited  large  quantities  of  dark  colored  material. 
She  had  pain  in  the  epigastrium  and  a  slight  rise 
in  temperature.  A  normal  child  was  born  at  term. 
Following  the  delivery  the  mother  collapsed  com- 
pletely but  responded  to  saline  hypodermoclysis 
and  in  the  course  of  a  week  her  temperature  was 
normal.  Her  mind  was  unbalanced  for  3  or  4  days. 
She  continued  to  vomit  almost  all  food  taken  and 
lost  62  pounds  in  weight;  the  vomitus  was  not  dark 
in  color.  For  3  weeks  before  examination  obstruc- 
tion had  been  almost  complete.    She  did  not  have 


pain  or  dysphagia  but  a  sense  of  heaviness,  and  dis- 
tress which  was  reheved  as  soon  as  food  was  vomited. 

A  gastrostomy  was  performed  March  31.  The 
patient  died  April  8.  Postmortem  examination 
revealed  a  lesion  beginning  at  the  cardiac  opening 
of  the  stomach  and  extending  upward  for  3  or  4 
inches.  The  esophageal  lining  was  hyperaemic  and 
(Edematous.  The  walls  were  markedly  thickened, 
indurated,  and  hypera;mic.  Behind  the  oesophagus, 
between  it  and  the  aorta,  at  about  the  level  of  the 
sternal  end  of  the  third  rib  was  a  diffuse  area  of 
acute  inflammation  containing  about  8  cubic  centi- 
meters of  pus.  The  blood  culture  antemortem 
showed  a  growth  of  green-producing  streptococcus. 
There  was  a  small  abscess  in  the  left  breast  and  an 
organized  thrombus  of  the  left  uterine  artery. 

Case  215797.  Mrs.  P.  McM.,  age  49,  was  exam- 
ined December  5,  1917.  She  had  been  married  27 
years;  she  had  three  living  children;  fbur  children 
were  dead,  and  there  had  been  three  miscarriages. 
During  pregnancy  23  years  before  examination 
the  patient  had  vomited  frequently.  Following 
delivery  she  began  to  have  dysphagia  and  pain 
on  swallowing.  Food  seemed  to  stick  in  the  lower 
oesophagus.  Frequent  rectal  feeding  was  resorted 
to,  and  the  patient  gradually  seemed  to  get  a  little 
stronger.  Pain  was  so  severe  and  constant  that 
morphine  was  used  freely  and  the  patient  contracted 
the  morphine  habit.  Finally  the  home  physician 
dilated  the  stricture  with  rubber  dilators  with 
much  benefit,  but  not  complete  relief. 

On  e.xamination  the  obstruction  was  found  to  be 
12  inches  from  the  incisors;  the  stricture  was 
dilated  to  50  F.  with  ease.  A  recent  letter  states 
that  the  patient  is  in  good  condition. 

Case  326626.  Mrs.  C.  F.  R.,  age  35,  was  exam- 
ined July  27, 1920.  She  had  been  married  20  months 
and  became  pregnant  2  months  after  marriage. 
During  the  entire  period  of  pregnancy  she  was  se- 
verely nauseated  and  vomited,  and  finally  at  the 
end  of  the  eighth  month  (September,  191 9)  the 
uterus  was  emptied  of  a  dead  macerated  foetus. 
About  a  month  later  when  she  began  to  take 
solid  food  she  noticed  dysphagia;  this  grew  grad- 
ually worse.  A  diagnosis  was  made  of  oesopha- 
geal stricture  and  several  unsuccessful  attempts 
were  made  to  pass  instruments  through  the  oesoph- 
agus. A  gastrostomy  was  performed  March  15, 
1920.  Following  this  the  patient  gradually  lost 
ability  to  swallow  food  and  for  3  to  4  weeks  before 
coming  to  the  clinic  she  was  unable  to  take  any 
nourishment  by  mouth. 

August  3,  1920,  the  patient  was  cesophagoscoped. 
A  small  funnel  shaped  stricture  was  located  and 
dilated  to  31  F.  The  patient  was  then  able  to  swal- 
low easily.  Further  dilatations  were  employed,  us- 
ing a  swallowed  silk  thread  as  a  guide.  The  patient 
was  dismissed  August  28,  1920;  she  continues  to 
do  well  with  dilatations  at  home  from  time  to  time. 
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GONOCOCCUS  infection  in  women  has 
been  one  of  the  most  difi&cult  diseases 
to  treat  successfully,  due  in  part  to 
there  being  no  certain  method  of  telling  when 
the  disease  is  present  and  knowing  when  it  is 
cured. 

The  methods  of  diagnosis  which  have  been 
available  for  use  in  the  past  have  been:  first, 
the  history  of  exposure  and  irritating  vaginal 
discharge  wath  a  burning  and  frequency  of 
micturition;  second,  the  examination,  which 
generally  reveals  the  characteristic  discharge 
and  should  include  smears  from  the  urethra 
or  cervix  or  both  if  possible. 

Of  these  symptoms  and  signs,  smears  are 
the  only  certain  means  of  arriving  at  a 
diagnosis;  and  doubt  is  cast  upon  even  this 
method  since  other  gram  negative  diplococci 
have  been  recovered  from  the  vagina,  so  that 
it  is  contended  a  culture  of  the  organism 
must  first  be  made.  This  only  increases  the 
already  existing  difficulty. 

Then  again,  positive  smears  are  often  diffi- 
cult to  obtain  even  after  repeated  efforts, 
when  the  disease  exists  in  chronic  form.  In 
the  Out  Patient  Clinic  at  the  Toronto  General 
Hospital,  there  have  been  negative  reports 
returned  for  several  weeks  and  then  a  positive 
followed  by  negatives  again  without  any 
apparent  increase  in  the  discharge.  The  work 
of  Palmer  Findley  (i)  shows  the  unreliability 
of  depending  on  the  result  of  one  smear.  He 
found  that  96  per  cent  of  prostitutes  gave 
positive  smears,  but  sometimes  15  smears 
vvere  taken  from  the  same  patient  before  a 
positive  one  was  obtained. 

One  negative  smear,  or  even  several, 
cannot,  therefore,  rule  out  gonorrhcca.  There 
are  several  patients  in  the  Out  Patient  De- 
partment of  the  Toronto  General  Hospital 
who  are  being  treated  for  gonococcus  infec- 


tion who  have  not  yet  had  a  positive  smear, 
but  who,  from  their  history  probably  have 
the  disease.  These  facts  show  how  unreliable 
are  smears  for  the  diagnosis  of  gonorrhoea 
and  yet,  they  have  been  up  to  date  our  best 
and  surest  guide. 

There  may  still  remain  a  few  who  treat 
gonorrhoea  with  douches  and  one  of  the  so- 
called  urinarj'  antiseptics  by  mouth  and 
believe  the  trouble  will  soon  clear  up.  It  will 
take  at  least  3  months,  possibly  2  years  of 
local  application  with  daily  douches  before 
a  patient  can  be  apparently  cured.  An 
absence  of  purulent  discharge,  several  con- 
secutive negative  smears,  no  return  of  dis- 
charge after  provocative  doses  of  vaccine  or 
applications  of  silver  nitrate  or  instrumenta- 
tion are  the  means  used  to  judge  the  genuine- 
ness of  the  cure.  But  even  with  all  these 
safeguards,  disappointing  recurrences  reveal 
the  fact  that  the  gonorrhcea  still  persists 
in  a  latent  form,  and  in  such  cases  the  help- 
lessness of  the  situation  confronts  us. 

The  other  great  handicap  in  the  treat- 
ment of  gonorrhoea  has  been  that  of  knowing 
when  the  patient  is  truly  and  pemianently 
cured.  So  many  disappointing  recurrences  in 
women,  from  whom  the  disease  has  apparently 
been  eradicated,  have  made  some  g\-necolo- 
gists  hke  Gellhorn  (2)  wonder  if  the  disease, 
once  contracted,  ever  is  cured.  While  such 
an  extreme  view  is  not  generally  accepted, 
there  is  no  doubt  that  there  is  needed  some 
better  way  than  the  discovery  of  an  odd 
gonococcus  or  two  deeply  entrenched  in 
one  of  the  cervical  glands,  to  know  when 
the  disease  has  been  finally  and  entirely 
eliminated. 

As.  H.  B.  F.  Di.xon  and  A.  H.  Priestley  CO 
have  so  well  pointed  out,  the  syphilologist 
has  a  great  advantage  over  the  specialist  in 
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gonorrhoea.  He  has  the  Wassermann  test, 
which  is  a  great  aid  in  elucidating  obscure  and 
latent  cases,  and  in  sliowing  the  effect  of 
treatment;  and  also  a  drug  which  has  a 
specific  action  on  the  spironema.  In  the 
treatment  of  gonorrhoea,  a  disease  quite  as 
serious,  there  has  been  no  such  aid,  though 
there  are  far  more  cases  of  unsuspected 
gonorrhoea  than  of  latent  syphihs. 

Until  recently,  the  complement  fixation 
test  for  the  diagnosis  of  gonorrhoea  has  been 
considered  unsatisfactory.  The  work  of 
Mueller  and  Oppenheim  (4),  Bruck  (5), 
Teague  and  Torrey  (6),  Torrey  (7),  Schwartz 
and  McNeil  (8),  Harrison  (9),  Ower  (10),  all 
showed  that  the  antigens  used  were  not 
sulhciently  sensitive  to  be  of  great  value  in 
deciding  upon  the  existence  or  cure  of  this 
disease. 

^Vlore  recentl}'  Thompson  (11)  working  at 
the  Military  Hospital,  Rochester  Row,  has 
elaborated  an  antigen  which  in  his  hands 
has  given  very  satisfactory  results  in  deciding 
the  time  of  cure  in  males. 

It  is  this  antigen,  \\ith  modifications  in  the 
technicjue  of  the  test,  that  has  been  used  in 
the  series  here  reported.  The  bloods  to  be 
tested  were  sent  to  the  laboratory  without 
history,  for  Wassermann  reaction  and  com- 
plement fbcation  test  for  gonorrhoea,  as  a 
routine  from  all  patients  admitted  to  Ward  F 
(g>'necolog3'),  Toronto  General  Hospital,  so 
that  the  interpretations  of  the  reactions  were 
not  influenced  by  clinical  histories.  The 
results  were  checked  as  reports  were  returned. 

The  use  of  diluted  serum  and  long  fLxatlon 
at  ice  box  temperature  have  given  much  more 
satisfactory  results  than  whole  serum  and 
incubation  at  37  degrees.  The  technique 
used  was  as  follows : 

The  antigen  consists  of  a  saline  emulsion 
of  24-hour  cultures  of  the  gonococcus  to 
which  a  few  cubic  centimeters  of  tenth  normal 
sodium  hydroxide  are  added  to  dissolve  the 
organisms.  This  solution  is  then  restored  to 
neutrality  (to  litmus)  by  the  addition  of 
tenth  normal  hydrochloric  acid.  It  is  stand- 
ardized to  contain  1,000  million  dissolved 
gonococci  per  cubic  centimeter  and  diluted 
I  in  10  for  use  in  the  test.  This  dilution  was 
found  to  absorb  only  i,  8  to  i   5  unit  of  comple- 


ment. Single  antigens  were  prepared  and 
twelve  or  fourteen  were  pooled  for  use  in  the 
test. 

Complement  is  obtained  in  guinea  pig 
serum  and  an  anti-sheep  haemolytic  system 
used,  sheep  cells  in  a  3  per  cent  suspension 
being  fully  sensitized  with  an  appropriate 
amboceptor,  by  mixing  and  holding  in  the 
incubator  for  i  hour. 

The  sera  to  be  tested  are  inactivated  for  20 
minutes  at  56°  C.  before  dilution.  A  com- 
plement titration  is  set  up  daily  using  o.i 
cubic  centimeters  of  complement  in  varj-ing 
dilutions  from  1:10  to  1:80;  one  series  of 
tubes  with  o.i  cubic  centimeters  antigen  and 
one  with  saline.  The  latter  serves  as  a  con- 
trol of  the  anticomplementary  action  of  the 
antigen.  Controls  of  the  other  reagents  are 
also  set  up  with  these  and  given  i  hour  in  the 
ice  chest  and  30  minutes  in  the  water  bath 
at  37°  C,  O.I  cubic  centimeters  of  the  sheep 
cell  suspension  is  added  and  the  rack  returned 
to  the  water  bath  for  15  minutes.  The  com- 
plement unit  is  taken  as  the  amount  con- 
tained in  the  last  tube  showing  complete 
haemolysis  at  the  end  of  this  time. 

Four  tubes  are  used  in  the  test.  The  first 
three  contain  0.1  cubic  centimeters  of  the 
serum  to  be  tested,  diluted  i  :io  with  saHne, 
O.I  cubic  centimeters  of  diluted  antigen 
and  2]/2,  3.  and  3^  units  of  complement 
respectively.  The  fourth  control  which 
serves  as  a  serum  control  contains  0.2  cubic 
centimeters  of  diluted  serum  and  2/2  units  of 
complement.  Known  positive  and  negative 
controls  are  set  up  as  well  and  the  racks 
are  placed  in  the  ice  box  over  night,  0.1 
cubic  centimeters  of  sensitized  sheep  cell  and 
amboceptor  mixture  are  added  to  each  tube 
in  the  morning,  and  the  degree  of  hiemolysis 
read  after  15  minutes  in  the  water  bath  at 
37°  C.  Inhibition  of  haemolysis  with  3^-^ 
units  of  complement  is  taken  as  a  strongly 
positive  (3-!-)  reaction. 

The  maximum  amount  of  complement  to 
be  fixed  by  a  strongly  positive  serum  was 
found  to  be  5  or  6  units. 

The  reaction  appears  generally  in  the 
second  week  after  the  initial  symptoms  and 
passes  oft"  within  3  or  4  weeks  of  cure.  We 
hope  to  deal  more  fully  with  this  phase  later. 
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A  patient  convalescent  from  meningococcic 
meningitis  gave  two  negative  reactions  with 
this  technique  and  antigen. 

Sera  from  fifteen  men  who  were  known  to 
be  free  from  gonorrhoea  all  gave  negative 
results. 

The  necessity  of  using  a  polyvalent  antigen 
is  shown  in  the  following  protocol. 

March  12,  1920.  Serum  Xo.  128. 

Standard  12-strain  antigen  gave  fixation  of  5K  units 
complement. 

No.  I  single  strain  antigen  gave  fixation  of  3  units 
complement. 

Xo.  3  single  strain  antigen  gave  fixation  of  4J2  units 
complement. 

Xo.  5  single  strain  antigen  gave  fixation  of  5K  units 
complement. 

Xo.  7  single  strain  antigen  gave  fixation  of  5K  units 
complemet. 

Xo.  g  single  strain  antigen  gave  fixation  of  i]<  units 
complement. 

Xo.  II  single  strain  antigen  gave  fixation  of  5  units 
complement. 

Had  the  single  strain  antigen  No.  9  been 
used,  a  negative  result  would  have  been 
obtained  instead  of  a  strong  positive. 

RESULTS 

The  results  from  217  sera  from  women 
tested  by  this  method  are  as  follows: 

Total  number  of  sera 217 

Positive  reaction 116 

Negative  reaction 96 

Anticomplementary 3 

Doubtful  (i.e.  weak  positive) 2 

There  were  1 16  positive  reactions  as  follows: 

Smears,  i)ositive  for  gonococcus .  .  .  92  or  79.3  per  cent 

Smears,  doubtful  for  gonococcus. . .  6  or     5.2  per  cent 

Smears,  negative  for  gonococcus. . .  12  or  10.3  per  cent 

Smears  not  taken 6  or     5.2  per  cent 

Of  those  with  doubtful  gonococcus  smears 
all  had  profuse  vaginal  discharges.    Of  the  12 


showing  negative  smears.  7  had  pelvic  inflam- 
matory masses  and  the  husband  of  one  had 
chronic  gonorrhoea. 

There  were  96  negative  reactions,  as  follows: 

Clinically  nongonorrhceal 81  or  84.4  per  cent 

Having  had  positive  smears  but  at 
time  of  test  negative  (i.  e.  clinic- 
ally cured) 12  or  12.5  per  cent 

Smears  not  taken 3  or    3.1  per  cent 

These  cases  covered  all  stages  of  infection 
from  fresh  infections  to  chronic  conditions  of 
years'  duration. 

It  is  hoped  shortly  to  publish  a  much  more 
complete  analysis  of  a  much  larger  number 
of  cases  both  male  and  female,  in  order  that 
a  more  accurate  evaluation  of  this  technique 
may  be  made. 

The  laboratory  work,  in  this  series  was 
begun  by  Capt.  J.  .\.  Hunter,  C.A.M.C., 
who  had  worked  with  Thompson  at  Rochester 
Row.  Unfortunately  he  was  moved  from  the 
city  shortly  after  beginning  the  work  and 
the  writers  have  since  carried  it  on.  They 
are  indebted  to  him.  however,  for  many 
helpful  suggestions  regarding  the  preparation 
of  the  antigen. 
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DEPARTMENT  OF  TECHNIQUE 


A  NEW  AND  ADVANCED  SURGICAL  TREATMENT  FOR  BREAST 

CANCER 1 

Bv  J.  F.  PERCY,  JI.D.,  F.A.C.S.,  San  Diego,  California 


WITHIN  the  year  the  statement  has  been 
published  that  the  limit  has  been  reached 
as  regards  improvement  in  surgical  tech- 
nique in  removal  of  carcinoma  of  the  breast, 
and  that  because  of  this  nothing  further  can  be 
hoped  for  in  the  way  of  bettering  the  statistics 
of  breast  operations  for  cancer.  In  this  paper  I 
want  to  add  six  new  and  additional  factors  in  the 
technique  of  breast  operations,  that  will,  I  am 
sure,  improve  very  materially  the  present  day 
statistics  of  this  operation. 

First,  that  only  the  hot  knife  be  used  in  the 
removal  of  breast  carcinoma,  including  a  complete 
dissection  of  the  a.xilla. 

Second,  that  in  the  advanced  type  of  case  no 
attempt  be  made  to  preserve  or  secure  skin  flaps. 

Third,  that  the  skin  around  the  denuded  area 
(left  without  flaps  when  the  breast  and  axillary 
glands  are  removed)  be  undermined  from  2  to  4 
inches  with  the  hot  knife. 

Fourth,  that  in  the  after-treatment,  besides 
the  use  of  Dakin's  solution,  the  arm  on  the 
operated  side  be  maintained  in  an  elevated 
position  with  the  forearm  resting  on  the  top  of 
the  head,  until  practically  the  surface  denuded 
by  the  hot  knife  is  entireh'  covered  with  new 
skin. 

Fifth,  that  vigorous,  daily  massage  and  forci- 
ble movement  of  the  skin  and  arm  adjacent  to 
the  denuded  area  be  instituted  as  soon  as  granu- 
lations have  commenced  to  appear. 

Sixth,  that  the  only  carcinoma  of  the  breast 
considered  inoperable  by  the  heat  technique  is 
the  one  where  inaccessible  metastasis  has  devel- 
oped. 

Rodman,  in  his  book  on  Cancer  of  the  Breast, 
makes  the  statement  that  if  the  cases  are  seen 
early  the  modern  operation  with  the  cold  steel 
knife,  in  trained  hands,  should  give  a  50  per 
cent  immunity  from  return,  local  or  general,  for 
a  period  of  5  years  or  over.  My  experience,  how- 
ever, based  on  my  own  work,  would  indicate 
that  these  statistics  are  possibly  misleading,  in 
that  thev  are  too  favorable  as  to  recurrences. 


I  see  a  rather  large  number  of  recurring  breast 
carcinomata  which  come  with  the  hope  that 
their  second  operation  may  be  successful  if  done 
with  the  cautery  knife. 

It  is  not  necessary  to  discuss  the  need  for 
impro\ing  our  operative  results  in  the  treatment 
of  cancer,  breast  or  otherwise.  The  efforts  made 
by  surgeons  in  the  past  to  prevent  local  recur- 
rences following  operations  for  this  disease,  are 
a  most  fascinating  chapter  in  the  progress  of  the 
surgical  art.  The  outstanding  thing  has  been 
the  constantly  increasing  endeavor  to  cut  wide 
of  the  disease. 

It  is  no  part  of  this  paper  to  dwell  on  the 
question  of  diagnosis,  except  to  urge  that  an 
X-ray  of  the  thorax  be  taken  in  every  case. 
This  is  especially  important  if  the  breast  is 
fixed  to  the  chest  wall.  But  I  want  to  emphasize 
here  that  fixation  alone  is  no  contra-indication 
with  reference  to  the  possibility  of  obtaining  a 
successful  result  by  a  cautery  knife  dissection 
and  amputation  of  the  breast. 

If  the  cancer  in  its  progress  has  not  already 
upset  vital  physiological  functions  in  the  patient 
to  a  degree  to  make  any  treatment  palpably 
hopeless  she  should  be  given  the  benefit  of  a 
cautery  knife  surgery,  regardless  of  how  exten- 
sive the  primar}^  mass  of  cancer  itself  has  be- 
come. 

The  condition  of  the  inoperable  case  of  cancer 
is  so  desperate  that  its  consideration  from  the 
standpoint  of  treatment  places  it  outside  the 
realm  where  ordinary  surgical  judgment  can 
rule  or  guide  us.  It  is  in  this  class  of  cases  that 
the  cautery  knife  often  gives  the  most  beneficent 
results.  The  outstanding  fact  regarding  cancer 
ever\^'here  in  the  body  is  its  vicious  tendency  to 
easy  dissemination.  Were  it  not  for  this  supreme 
fact  the  cancer  question  would  be  robbed  of  its 
chief  importance.  Scalpel  surgery  does  nothing 
to  circumvent  this  easy  characteristic  of  the  dis- 
ease. This  applies  practically  as  far  as  cold 
surgery  is  concerned  to  the  early  as  well  as  to 
the  late  case. 


'Read  before  the  Western  Surgical  .\ssociation.  Los  Angeles,  California,  December  3  and  4,  ig20. 
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I'"ig.  I.  Incision  is  first  lightly  outlined  on  skin  with 
cautery  tip  and  then  started  by  thrusting  it  through  the 
elevated  skin  into  subcutaneous  fat  and  continued  by 
following  the  outline.  Always  cut  from  within  outward 
with  the  cautery  knife.  A  less  extensive  excision  may  be 
considered  desirable  with  the  formation  of  flaps  which 
permit  of  closure  in  early  cases  and  where  the  growth  is 
small  and  movable.  Note  relation  of  incision  to  cephalic 
vein. 

The  unhealed  knife  does  not  devilalize  any  of 
the  malignancy  it  docs  not  remove.  The  hot  knife 
does.  The  cold  knife  does  not  spoil  the  soil  for  the 
further  development  of  cancer.  The  hot  knife 
does.  The  knife  unfortified  with  heat,  if  it  touches 
cancer,  vaccinates  it  into  new  areas.  The  hot 
knife  does  not.  The  cold  knife  stimulates  the 
growth  of  the  unremoved  cancer  cells.  With  the 
hot  knife  this  is  impossible. 

The  too  frequent  recurrence  of  cancer  after 
the  use  of  the  cold  knife,  especailly  in  the  fiekl 
of  operation,  has  disheartened  both  the  public 
and  the  profession  as  to  the  ability  of  surgeons 
to  do  much  that  is  worth  while  to  circumvent  it. 

The  actual  techniciue  of  the  use  of  the  hot 
knife  in  cancer  has  for  its  main  purpose  the  wide 
removal  of  the  ])ro.\imalc  lymphatics  with  their 
load  of  malignant  cells,  and  the  destruction  of 
the  distant  ones  bv  the  dissemitiation  of  the  heat 


l'"ig.  2.  Showing  incision  with  cautery  knife  cutting 
from  within  outward. 

as  far  as  it  is  possible  to  make  it  go  through  the 
apparently  uninvolved  tissues.  With  this  tech- 
nique it  is  necessary  to  distinguish  two  degrees 
of  development  in  the  growth  of  breast  cancer, 
i.e.,  the  early  and  the  late,  and  to  apply  the 
method  suited  to  the  individual  case. 

The  early  type  of  growth  is  characterized  by 
the  small  mass  which  is  neither  adherent  to  the 
skin  or  thoracic  wall  and  in  which  there  are  no 
definitely  enlarged  axillary  glands. 

The  advanced  breast  carcinoma  is  one  where 
the  mass  is  large,  usually  breaking  down  and 
adherent  to  the  skin,  chest  wall  or  both,  and  in 
which  the  axilla  may  show  any  degree  of  involve- 
ment from  small  glands  to  large  secondary  tu- 
mors. In  the  first  or  early  type  the  operation  is 
less  radical  only  in  that  the  removal  of  the  skin 
with  the  gland  is  not  so  extensive.  But,  as  in 
the  advanced  type  of  operation,  the  line  of  the 
skin  incision  is  always  well  away  from  the  breast, 
indeed,  on  the  basis  of  safety  we  are  really  never 
justified  not  only  in  not  using  any  of  the  skin  over 
or  near  the  tumor,  but  in  retaining  any  of  the 
skin  for  the  purpose  of  llaps  over  the  gland  itself. 
If,  however,  the  surgeon  is  willing  to  risk  retain- 
ing some  of  this  overlying  breast  tissue  it  should 
be  dissected  free  from  the  gland  \\ith  the  knife 
cautery  in  such  a  way  that  the  skin  tlap  retains 
none  of  the  gland  tissue.  More  than  this,  these 
skin  flaps  should  be  intiltrated  with  the  heat  to 
a  degree  certain  to  make  them  also  free  of  viable 
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Fig.  3.  Incision  of  the  skin  completed.  The  cautery 
knife  is  made  to  loosen  up  and  infiltrate  with  heat  the 
structures  between  the  fascia  and  skin  from  2  to  4  inches 
all  around  the  primary  incision.  Care  should  be  taken  to 
preserve  the  cephalic  vein  between  the  pectoralis  major 
and  deltoid  muscles. 

cancer  cells.  The  reason  for  this  is  that  the 
breast  glandular  tissue  comes  very  close  to  the 
cutaneous  structures,  and  when  it  is  known  that 
some  part  of  its  structure  harbors  cancer  cells 
its  hmits  should  not  be  left  to  chance. 

In  the  second  or  advanced  type  the  line  of  the 
skin  incision  and  excision  with  the  hot  knife 
extends  a  half  inch  below  the  cephalic  vein  on 
the  upper  and  front  part  of  the  shoulder,  inward 
above  the  axilla,  continuing  toward  the  sternum 
about  an  inch  below  the  clavicle.  From  the 
junction  of  the  inner  third  with  the  outer  two- 
thirds  of  the  clavicle  the  incision  extends  down- 
ward near  the  costosternal  margin  to  within  2 
or  3  inches  of  the  umbilicus.  From  this  point 
the  incision  is  made  to  extend  outward  and  up- 
ward along  the  costal  margin  to  the  posterior 
axillary  line  and  back  to  the  starting  point.  It 
should  be  stated  that  this  incision  is  first  out- 
lined with  the  tip  of  the  cautery  knife  on  the 
iodine  covered  skin.    After  this  the  hot  knife  is 


Fig.  4.  Dividing  the  pectoralis  major.  E.xposure  of  the 
a.Killa  with  the  cautery  is  no  different  than  other  surgical 
methods  in  this  region  except  that  the  hot  knife  is  used 
throughout.  It  is  important  in  dissecting  the  axilla  to 
keep  the  lingers  of  the  free  hand  near  the  cautery  tip.  In 
this  way  one  lessens  the  danger  of  getting  careless  in 
overapplying  the  heat  to  the  blood  vessels  and  brachial 
plexus. 

thrust  under  the  skin  and  is  made  to  open  this 
line  completely  from  the  neck  to  the  umbilicus 
down  to  the  ribs,  intercostal  muscles,  and  fascia. 
This  at  once  seals  the  efferent  lymphatics  and 
vessels  against  the  dissemination  of  the  cancer 
cells  as  far  as  it  relates  to  the  periphery  of  the 
excised  area.  The  dissection  is  then  started  in 
the  axilla  by  exposing  first  the  insertion  of  both 
pectoral  muscles.  These  are  severed  wdth  the 
cautery.  From  this  point  the  technique  is  as  if 
the  scalpel  were  being  used  in  place  of  the  cautery 
knife.  The  branches  of  the  axillary  and  sub- 
clavian vessels  are  cut  with  the  hot  knife  and 
then  these  vessel  stumps  are  ligated  with 
number  one  plain  catgut.  The  brachial  plexus 
is  well  exposed  in  order  to  clear  away  the  gland- 
bearing  fascia  under  and  behind  it,  and  as  well 
to  get  the  cautery  heat  well  up  in  the  apex  of  the 
axilla.  Thus  cancer  cells  utterly  beyond  any  other 
possible  surgical  treatment  are  destroyed,  and 
the  soil  for  their  redevelopment  taken   away. 
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Fig.  5.  Removal  cif  the  axillarj'  gland-bearing  fascia. 
The  small  vessels  running  into  this  mass  are  severed  with 
the  cautery  knife  and  ligated  with  No.  i  catgut.  After 
this  dissection  the  entire  breast  is  removed  with  the  cautery 
from  the  chest  wall  by  separating  the  pectoral  muscles  and 
skin  from  the  ribs.  Any  pathologically  infiltrated  or 
adherent  areas  are  gcme  over  again  and  are  thoroughly 
heated  after  the  removal  of  the  gross  mass.  The  heating 
iron  is  also  passed  slowly  o\-er  the  intercostal  muscles. 

The  dissection  with  the  hot  knife  i.s  then  carried 
down  the  chest  wall  remn\-ing  all  structures  to 
the  ribs  and  e.xtcrna!  intercostal  muscles  within 
the  space  outlined  by  the  primary  cautery  in 
cisions.  The  external  edges  of  this  space  are 
then  undermined  with  the  cautery  for  2  or  3 
inches.  This  has  for  its  only  purpose  not  the 
formation  of  llaps  but  the  destruction  of  lympha- 
tics and  the  annihilation  of  their  ]x)tential  load 
of  malignant  cells.  This  undermining  is  especially 
important  toward  the  clavicle  because  the  major 
chain  of  its  lymphatics  is  connected  with  those 
from  the  axilla.  Next,  the  dissection  is  carried 
across  the  sternum,  cs]iecially  at  the  second  and 
sixth  interspaces  wliere  the  lymiihatics  dip  into 
the  chest.  If  this  undermining  of  the  skin  is  so 
complete  as  to  involve  the  sternal  border  of 
the  opposite  breast,  the  practical  results  in  the 


Fig.  6.  Till  .  ..in|iKtiil  .li--. ,  li.m  Tliis  is  done  with 
the  cautery  kniic  only.  I'hc  c Jgcr.  o;  the  wound  are  exten- 
sively mobilized,  the  brachial  plexus  and  axillary  vessels 
are  dissected  free  with  the  hot  knife  leaxn'ng  them  absolute- 
ly clean  and  cancer  free.  The  heat  is  thoroughly  spilled 
into  the  apex  of  the  axilla  and  also  over  the  fascial  cover- 
ings of  the  rectus  muscle  down  to  and  including  the  um- 
bilical region.  .\  temperature  sulTicient  to  melt  fat  is 
usually  all  that  is  required  in  these  regions.  As  a  last 
procedure  the  cautery  shank  is  slowly  passed  over  the 
intercostal  muscles.  This  accounts  for  some  of  the  destruc- 
tion of  the  rib  periosteum  shown  in  the  illustration. 

way  of  a  lessened  chance  of  recurrence  will  be 
increased.  And  then  the  hot  knife  should  be  very 
thoroughly  and  extensively  passed  downward 
over  the  fascia  covering  the  upper  part  of  the 
rectus  muscle,  toward  the  umbilicus.  This  is 
the  region  pointed  out  by  Handley  of  England, 
in  igo4,  as  one  where  the  permeation  of  cancer 
cells  is  especially  dangerous.  He  taught  that  a 
large  number  of  malignant  infections  of  the 
liver  occur  as  the  result  of  metastasis  through 
this  chain  of  lymiihalics.  Finally,  the  skin 
should  be  loosened  and  the  fat  between  it  and 
the  fascial  coverings  of  the  external  oblique  and 
the  latissimus  dorsi,  up  to  and  involving  tlie 
scapula,  meltetl  anil  even  made  to  boil.  This 
will  loosen  a  long  strip  of  skin  posteriorly  which 
will  drop  down  on  to  the  operating  table  be- 
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Fig.  7.  Diagram  showing  approximate  extent  of  under- 
mining of  skin  for  the  dissemination  of  heat. 

cause  there  is  nothing  to  hold  it.  It  is  held  in 
place  at  the  final  dressing,  however,  by  heavy 
wire  hooked  into  the  edges  of  the  skin  on  each 
side  of  the  denuded  space.  Hot  fat  should  not 
be  permitted  to  run  down  over  the  normal  skin, 
as  it  produces  an  anno\-ing  superficial  burn. 

I  wish  to  emphasize  here  that  the  only  in- 
strument used  in  this  completed  operation  is  my 
electric  cautery  knife.  An  occasional  haemostat 
may  be  required.  This  is  not  used  the  second 
time  until  it  is  resterihzed:  neither  is  there  gauze 
dissection  in  any  part  of  the  field.  If  gauze 
sponges  are  required,  and  this  is  rather  rare 
except  to  mop  up  the  melted  fat,  they  are  al- 
lowed to  touch  the  operated  surface  but  once, 
when  they  are  discarded.  The  operator's  rub- 
ber gloved  hands  are  frequently  dipped  in  a 
weak  solution  of  iodine. 

The  two  remaining  steps  of  the  technique  that 
are  new  refer  to  the  postoperative  care  of  the 
patient.  If  the  arm  on  the  operated  side  is  kept 
closely  approximated  to  the  side  of  the  head  and 
the  forearm  turned  over  the  top  of  the  head  and 
fastened  there,  the  patient  will  obtain  the  maxi- 
mum of  comfort.  I  have  experimented  with 
many  different  forms  of  apparatus  and  methods 
to  maintain  this  position  of  the  arm.  but  have 
found  nothing  so  satisfactory  or  efficient  as  the 
simple  placing  of  a  clove  hitch  around  the  wrist 


Fig.  S.  The  completed  operation.  The  sliin  edges  are 
hooked  on  to  Xo.  14  copper  wire  (Enghsh  standard), 
protected  at  inter\'als  by  sections  of  split  rubber  tubing. 
The  arm  is  kept  constantly  over  the  head  except  when  the 
wound  is  dressed.  .\  rubber  dam  drain  is  placed  below 
and  at  the  back.  The  first  dressing  is  made  in  3  or  4 
days  and  narrow  rubber  tissue  strips  are  then  applied 
across  the  wound  at  inch  intervals.  Dakin's  or  Eusoi 
solution  is  applied  after  the  first  dressing  until  granulations 
appear,  then  dichloramine-T  is  substituted.  The  arm  is 
maintained  in  the  position  indicated  by  a  "clove-hitch" 
and  fastened  around  the  opposite  shoulder  by  a  rather 
ample  or  thick  gauze  bandage. 

and  tying  the  other  end  of  the  bandage  about 
the  opposite  shoulder.  ,\s  far  as  I  know  this 
position  is  original  with  this  operation.  It  has 
many  things  to  commend  it. 

1 .  It  is  more  comfortable  than  when  the  forearm 
is  placed  upon  the  chest,  and  the  arm  rigidly 
bouitd  to  the  side  of  the  thorax. 

2.  Most  important,  it  requires  the  natural 
reparative  powers  of  the  body  to  supply  a 
sufftcient  amount  of  new  skin  to  permit  of  the 
final  maximum  normal  movements  of  the  arm. 
It  is  comparatively  easy  to  get  the  arm  down 
after  being  in  this  position,  if  necessary  for 
weeks  or  months;  but  it  is  almost  impossible,  as 
we  all  know,  to  get  it  up  if  the  healing  process 
has  occurred  while  the  arm  is  down. 
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Fig.  9.  This  patient  had  previously  been  treated  with 
cancer  paste.  Metastasis  into  the  skin  and  axilla  were 
extensive,  .\bsolute  fixation  of  breast.  Maximum  ab- 
duction of  arm  is  shown,    ffidema  of  forearm  and  hand. 

3.  The  chances  for  the  development  of  a 
lymphangitis  and  oedema  from  cicatricial  occlu- 
sion of  the  axillary  vessels  are  greatly  lessened. 
In  fact,  I  have  had  no  presentment  of  this  condi- 
tion in  any  case  where  this  position  has  been 
strictly  maintained  until  the  wound  has  been 
completch-  covered  with  new  skin. 

4.  The  fourth  requirement  in  the  after-treat- 
ment, following  the  extensive  removal  of  sup- 
posedl\'  infected  cancer-involved  tissues,  con- 
cerns the  employment  of  active  and  vigorous 
movement  of  the  edges  of  the  wound  circum- 
ference. This,  however,  will  accomplish  nothing 
until  the  bare  space  has  begun  to  fill  in  with  the 
resulting  hyperplastic  granular  mass  which  na- 
ture llnally  puts  in  the  place  of  the  removed 
structures.  When  this  is  properly  manipulated, 
i.  e.,  massaged,  a  new  skin,  which  is  a  remarkably 
good  substilule  for  the  original,  develops.  This 
usually  requires  10  days  to  2  weeks  before  a 
good  start  is  made.  In  the  meantime  the  wound 
is  kept  sweet  with  the  Carrel-Dakin  or  Eusol 
solution.  When  the  new  tissue  begins  to  appear 
the  adjacent  skin  should  be  pushed  toward  the 
operated  space,  firmly  and  persistently,  at  least 
once  each  day.  Failure  to  tlo  this  jjermits  of  the 
development  of  pale,  grayish  looking,  easily 
bleeding,  unhealthy  granulations  that  will  not 
cover  with  epithelium;  but  activx>,  progressive, 
even  forcible  movement  of  the  skin,  as  soon  as 
the  granulations  are  in  evidence,  encourages  the 
development  of  a  blood  supply  that  initiates  the 


Fig.  10.  Same  patient  as  in  Figure  9.  .\rm  overhead. 
Cautery  dissection  extending  into  opposite  breast.  The 
sternum,  scapula,  latissimus  dorsi,  upper  half  of  external 
oblique,  axillary  vessels,  and  brachial  plexus  are  all  ex- 
posed. The  ribs  are  partialh-  denuded  of  periosteum. 
Absolute  mobility  of  all  structures  forming  the  whole 
extent  of  the  wound.  This  picture  was  taken  at  the  time 
of  the  first  dressing,  4  days  after  the  operation.  No  pain 
or  temperature  at  any  time. 

development  of  a  new  epithelial  covering  in  a 
most  remarkable  way.  Curiously  enough,  the 
development  of  the  new  skin  covering  is  not 
alone  from  the  edge  of  the  wound,  but  it  springs 
up  often,  after  2  or  3  weeks  of  this  persistent 
manual  movement  of  the  skin  edges,  all  over 
the  operated  field.  At  first  it  looks  as  if  small, 
isolated  patches  of  frost  were  appearing — with 
the  (lifTcrence  that  they  arc  less  white  than  frost. 
These  changes,  when  they  begin  to  show,  ex])and 
rapidly,  and  within  4S  or  72  hours  there  is  no 
doubt  as  to  what  they  are.  But  this  cpilheliza- 
tion  never  develops  while  the  unhealthy,  bleeding, 
secreting  granulations,  described  alxive,  still 
persist.  These  are  always  an  unfailing  evidence 
that  the  massage  and  mo\emenl  of  the  nor- 
mal skin  surrounding  the  operated  field  has  been 
insudicient    to    make    the    necessary    healthy 
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changes   required   for   the   development   of   the 
new   skin. 

The  phenomena  here  described  of  the  develop- 
ment of  this  skin  covering,  following  this  method 
of  management,  is  so  remarkable  as  almost,  if 
not  quite,  to  estabhsh  a  new  principle  in  the 
surgical  healing  of  large  wound  surfaces.  The 
skin  that  results  from  this  procedure  or  treat- 
ment is  more  normal  in  appearance  and,  there- 
fore, much  more  efficient  than  any  that  can  be 
obtained  by  the  so-called  Thiersch  grafts.  The 
latter,  when  planted  on  these  large  areas  of 
denuded  surface,  remain  firmly  attached  to  the 
underlying  surfaces,  and  as  such  easily  and  fre- 
quently break  down  because  too  fragile  to  serve 
well  as  a  normal  skin  covering.  At  each  daily 
dressing  of  the  wound,  the  whole  area  is  actively 
moved  and  the  arm  massaged  from  the  tips  of 
the  fingers  to  the  shoulder.  There  is  a  remark- 
able absence  of  pain  or  temperature  following 
this  operation,  either  in  the  region  involved  in 
the  treatment  by  the  cautery  knife  or  when  the 
arm  is  moved  at  the  wrist,  elbow,  or  shoulder. 
The  administration  of  even  a  small  dose  of  mor- 
phine is  almost  never  required.  It  is  true  that  it 
requires  a  longer  time  for  one  of  these  patients 
in  the  hospital  than  when  the  wound  is  cov^ered 
by  skin  flaps  at  the  primary  operation.  But  you 
can  always  have  the  satisfaction  of  knowing  that 
in  your  cautery  wound  you  have  left  no  active 
cancer  cells  for  the  production  of  a  subsequent 
recurrence  of  the  disease.     More   than   this,  if 


Fif;.  II.  Showing  the  movability  of  the  new  skin  follow- 
ing an  extensive  cautery  dissection  in  an  advanced  breast 
carcinoma,  November,  1914.  In  this  patient  flaps  were 
made  for  the  upper  part  of  the  wound  with  the  cautery 
and  applied  over  the  axilla.  Movement  of  the  arm  was 
practically  normal  in  a  year  following  the  operation. 

distant  metastases  have  not  already  taken  place, 
\'ou  can  not  fail  to  have  a  better  final  opera- 
tive result  than  has  so  far  been  possible  by  any 
other  method  recommended  for  the  treatment 
of  carcinoma  of  the  breast. 
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SECTION  OF  THE  SENSORY  ROOT  OF  THE  FIFTH  CRANIAL 
NERVE  UNDER  LOCAL  ANESTHESIA 

By  W.  T.  COUGHLIN,  M.D.,  F.A.C.S.,  Saint  Louis 

Professor  of  Surgery.  Saint  Louis  University 


THE  history  of  the  surgery  of  the  fifth  cranial 
nerve  makes  most  interesting  reading  to 
the  surgeon  and  he  thrills  vdih  satisfaction 
as  gradually  but  surely  he  follows  the  path  beset 
with  difficulty  and  danger  along  which  have 
traveled  his  predecessors  in  their  successful  war- 
fare against  one  of  the  most  mercilessly  painful 
and  formerly  incurable  scourges  to  which  human 
flesh  is  heir — true  trigeminal  neuralgia  major — 
tic  douloureux. 

It  is  said  that  Albinus  and  Galen  suggested 
nerve  division  for  neuralgia  and  Mareschal, 
surgeon  to  Louis  XIV,  is  said  to  have  done  this 
operation,  but  the  facial  was  the  nerve  sectioned: 
it  is  said  by  Rose  that  the  first  record  of  its  per- 
formance is  by  Schlichtingin  1748,  while  removal 
of  a  portion  of  the  ulnar  nerve  for  neuralgia^ 
neurectomy — was  done  by  Abernethy  in   1793. 

However,  it  was  early  seen  that  simple  dix-ision 
of  nerve  branch  or  resection  of  a  portion  of  the 
same  was  of  no  lasting  benefit  and  various  plans 
were  devised  to  prolong  the  period  of  cure.  Klein, 
in  1822,  is  said  to  have  crushed  and  cauterized 
the  di\-ided  central  end  and  Malgaigne  split  the 
divided  ends  and  folded  them  back  on  themselves 
in  a  loop.  All  methods,  however,  seemed  to  fail 
to  effect  permanent  cure  and  it  is  said  that  when 
Delpech  declared  in  1832  that  nothing  could  pre- 
vent the  ends  from  uniting,  the  operations  for 
neuralgia  fell  into  disuse. 

The  struggle  was  resumed  in  1852  by  Roux  and 
Sedillot.  Braun  is  said  to  have  suggested  that 
the  sections  were  not  long  enough  and  soon 
Thiersch  was  removing  by  dissection  and  avulsion 
even  long  stems  and  branches. 

It  was  early  observed  that  the  closer  to  the 
brain  the  nerve  was  severed  the  longer  the  free- 
dom from  recurrence,  and  Malgaigne  cut  the  in- 
fraorbital before  it  entered  the  canal  and  then 
drew  it  out. 

Nerve  stretching  had  been  found  useful  in  the 
treatment  of  sciatica  and  was  tried  on  the  fifth 
by  Walshani  and  later  by  Vogt  and  Billroth. 
Like  almost  every  new  methocl  it  was  given  a 
trial  for  neuralgia  but  soon  thrown  aside. 

Even  cutting  and  stretching  of  the  facial  was  in 
favor  for  a  time.  At  first  it  was  done  on  the 
assumption  that  the  seventh  was  the  sensory 
nerve  of  the  face,  and  it  was  performed  even 


after  this  was  known  to  be  untrue  and  was  ad- 
vised and  practiced  even  by  John  Bell.  It  was 
practiced  as  late  as  1893  by  Schulze  and  Berger. 
It  is  interesting  to  note  here  that  there  is  a 
neuralgia  of  the  head  and  face  for  which  this  has 
been  practiced  by  Gushing  but  not  for  major 
trigeminal  neuralgia. 

Operations  for  the  dread  disease  were  not  con- 
firmed alone  to  the  nerves  of  the  face.  Nussbaum 
and  Trousseau  are  said  to  have  advocated  ligation 
of  the  common  carotid  and  Patruban  did  so.  The 
treatment  never  became  wdespread  or  popular, 
although  cures  were  reported. 

In  1858  Carnochan  became  convinced  that 
Meckel 's  ganglion  was  the  offender  in  major 
neuralgia  particularly  when  that  part  of  the  face 
supplied  by  the  middle  di\ision  was  the  seat  of 
the  pain.  He  accordingly  made  war  upon  it  and 
excised  the  nerve  beyond  the  ganglion  and  re- 
moved the  ganglion  also — again  success  seemed 
to  have  been  achieved.  Coming  down  to  recent 
years  we  have  Sluder's  description  of  a  peculiar 
form  of  facial  neuralgia  which  seems  to  be  relieved 
and  often  cured  by  treatment  directed  to  Meckel 's 
ganglion. 

Carnochan  following  the  track  of  Roux  ad- 
vanced from  in  front  through  the  mouth  and 
later  the  face  across  the  antrum  and  into  the 
sphenopalatine  fossa,  Luecke  from  the  side  chisel- 
led through  zygoma,  malar,  maxilla,  and  ptery- 
goid to  reach  the  same  objective,  and  Pancoast 
arrived  at  the  foramen  o\ale  by  passing  under 
the  zygoma  and  cutting  off  the  coronoid,  while 
Crede  and  Kroenlein  in  addition  turned  the 
zygoma  up  out  of  the  way. 

Claude  Bernard  credits  Charles  Bell  with 
having  discovered  the  respective  functions  of  the 
fifth  and  seventh  cranial  nerves  and  with  having 
suggested  the  functions  of  the  anterior  and  pos- 
terior roots  of  the  spinal  nerves.  He  also  asserts 
that  Majendie  proved  that  the  posterior  spinal 
roots  were  purely  sensory  and  he  furthermore 
states,  that  Majendie  observed  the  fact  that 
section  of  the  root  of  the  fifth  proximal  to  the 
ganglion  was  not  followed  by  ocular  disease  as 
was  section  of  branches  of  the  fifth  distal 
to  the  ganglion.  Waller  discovered  the  pheno- 
menon of  degeneration  and  confirmed  the  find- 
ings of  Bernard. 
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In  1 888,  Abbe  divided  spinal  roots  for  brachial 
neuralgia — the  same  was  done  by  Bennett  and 
Horsley  a  short  time  later. 

Before  this,  however,  the  removal  of  the  gang- 
lion of  the  fifth  as  a  cure  for  neuralgia  had  been 
suggested  bv  Mears,  of  Philadelphia,  in  18S4. 
Horsley  at  work  in  his  laboratory  about  this  time 
and  later  was  trying  on  the  lower  animals  the 
feasibility  of  removal  of  the  ganglion  and  of  divi- 
sion of  its  sensory  root,  and,  in  1S90,  William 
Rose,  a  pupil  of  Horsley,  got  an  opportunity  to 
attempt  removal  of  the  ganglion  in  a  patient. 
He  removed  the  upper  jaw  and  drilled  through 
the  base  of  the  skull  at  the  foramen  ovale  and 
succeeded  in  removing  that  part  of  the  ganglion 
from  which  spring  the  second  and  third  divisions. 

Horsley  himself  in  1891,  approaching  from  the 
side,  opened  the  skull,  divided  the  dura,  Hfted 
up  the  temporal  lobe,  and  grasping  the  sensory 
root  behind  the  ganglion  avulsed  it  from  the  pons. 
The  patient  died  without  regaining  consciousness 
and,  although  Horsley  had  done  the  operation 
successfully  on  the  lower  animals,  he  did  not 
seem  to  be  favorably  impressed  by  his  result  on 
the  human. 

Some  time  previous  to  this  Wagner  had  devised 
the  osteoplastic  flap  method  of  opening  the  skull, 
and,  in  1891,  Frank  Hartley,  of  New  York,  ap- 
proached the  ganglion  from  the  side  and  removed 
it  after  laying  down  a  large  osteoplastic  flap  and 
reaching  the  ganghon  by  the  e.xtradural  route. 
His  case  was  successful.  Krause,  6  months  later 
(and  after  Hartley  had  shown  his  case  and  de- 
scribed his  method  before  the  New  York  Surgical 
Society),  described  the  very  same  procedure. 
He  e.xcised  the  second  and  third  di\-isions  from 
just  within  their  foramina  to  just  beyond  the 
ganglion,  elevating  the  dura  to  do  so  just  as 
Hartley  had  done. 

In  addition  to  do  this  Krause  also  removed  by 
avulsion  the  sensory  root  in  one  case. 

Doyen  finding  that  this  method  subjected  the 
brain  to  too  much  trauma  and  pressure  turned 
down  the  zygoma,  cut  the  coronoid,  and  turned  it 
and  the  temporal  muscle  up,  then  removed  the 
lower  part  of  the  squama  and  the  wing  of  the 
sphenoid.  He  then  gnawed  away  the  base  until 
the  foramen  ovale  was  reached. 

Tiffany,  of  Baltimore,  declared  against  a  bone 
flap  not  because  of  added  trauma  or  time  but 
because  its  absence  left  easy  route  of  access  in 
case  of  future  necessity.  One  suggestion  of  his  I 
have  found  of  very  great  use  in  this  operation, 
i.e.,  to  separate  the  dura  from  the  base  by  means 
of  a  piece  of  absorbent  cotton  grasped  in  a 
forceps. 


Fig.  I.  The  skin  of  the  line  of  the  incision  and  beyond 
its  end  is  infiltrated,  the  loose  layer  thereunder  is  flooded, 
then  the  temporal  fascia  and  periosteum  are  injected.  All 
of  the  tissues,  a  finger's  breadth  on  each  side  of  it  above 
the  zygoma  for  a  distance  of  2  inches,  are  similarly  in- 
filtrated. 

Gushing  and  American  surgeons  now  use  the 
low  opening  but  the  base  is  not  gnawed  away. 

Frazier,  in  1903,  at  the  suggestion  of  Spiller 
began  to  cut  the  sensory  root  in  preference  to 
removal  of  the  ganglion.  In  1900,  Gushing  de- 
clared against  such  a  procedure  because  it  was 
not  certain  from  experimental  research  that  re- 
generation could  not  occur.  Frazier 's  cures, 
however,  were  apparently  just  as  permanent  and 
the  differences  in  the  operations  are  so  striking 
with  regard  to  danger  and  difficulty  that  at 
present  root  section  or  avulsion  seems  to  be  the 
favorite  operation  in  the  United  States. 

As  Frazier  himself  says:  ''When  one  has 
reached  the  ganghon  the  difficulties  of  ganghonec- 
tomy  are  just  commencing  but  in  his  operation 
(root  section)  when  the  ganglion  is  reached  the 
operation  is  practically  over."  I  agree  with  him 
after  trying  both. 

In  cases  operated  upon  under  general  ana;sthe- 
sia  I  had  trouble  with  the  l)leeding  and  also  in 
tr\ing  to  maintain  the  head  in  proper  position. 
Mechanical  contrivances  once  getting  out  of 
place  were  very  hard  to  readjust  without  danger 
of  contamination  and,  furthermore,  the  danger 
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I  ig.  J.  I  he  libers  <if  the  temporal  muscle  are  separated. 
If  retraction  is  ver>'  difficult  the  tendon  may  be  cut  along 
the  dotted  line  shown.  The  muscle  will  not  likely  be  of 
much  value  to  the  individual  once  this  operation  has  been 
performed  as  most  likely  the  motor  root  is  destroyed  along 
with  the  sensory. 

of  movement  was  not  always  ob\'iated  even 
with  a  very  expert  anaesthetist. 

It  is  my  custom  to  use  local  anaesthesia  wher- 
ever possible,  and  almost  all  operations  about  the 
head  and  face  are  done  under  it  as  a  routine  pro- 
cedure. Therefore,  last  summer,  I  decided  to  try  it 
in  operating  for  neuralgia  after  haxnng  noted  the 
ease  with  which  Adson  reached  the  ganglion 
through  what  amounts  to  a  Hnear  incision. 

Abbe,  in  looo,  in  approaching  the  foramina 
ovale  el  rolundum  for  neurectomy  by  Salzer's 
method  advocated  splitting  the  temporal  muscle 
instead  of  dividing  it.  If  the  libers  of  the  muscle 
can  be  separated  widely  enough  to  give  access 
a  similar  incision  in  the  sldn  can  be  stretched 
wide  enough.  I  saw  Adson,  of  Rochester,  Minne- 
sota, approach  the  ganglion  through  practically 
an  ol)li(|ue  linear  incision,  a  very  slight  horizontal 
cut  only  iieing  made  at  its  lower  end.  If  such  an 
oblique  linear  incision  be  e.xtended  downward 
through  the  skin  to  a  point  one-half  inch  below 
the  zygoma  and  the  temporal  fascia  freed  from  its 
attachment  to  the  zygoma,  it  is  all  sufficient. 

All  of  the  line  of  incision  and  beyond  its  end 
must  be  intiltrated,  then  Ihe  loose  layer  there- 
under is  llooded;  next  the  temporal  fascia  (this 


Fig.  3.  The  bone  is  drilled  with  a  burr  and  the  opening 
enlarged  downward  to  the  base  and  a  little  farther.  The 
opening  is  not  quite  so  large  as  a  half  dollar,  somewhat 
horseshoe  shaped,  conve.x  up. 

is  very  sensitive  like  the  deep  fascia  elsewhere) 
must  be  similarly  treated,  and  not  only  in  the 
line  of  incision  but  a  finger's  breadth  on  each 
side  of  it  above  the  zygoma  for  a  distance  of  2 
inches. 

Then  the  temporal  muscle  and  periosteum  are 
similarly  injected.  The  solution  used  is  procaine 
one-half  per  cent  with  6  or  7  drops  of  epinephrin 
to  each  ounce.  The  incision  is  made  through  the 
scalp  and  the  vessels  caught  and  tied.  The  flaps 
are  dissected  back,  the  underlying  fascia  is  di\aded 
in  the  line  of  the  skin  incision  and  also  separated 
from  its  attachment  to  the  upper  border  of  the 
zygoma.  The  muscle  is  split  and  the  skull  ex- 
posed. The  periosteum  is  scraped  off  from  the 
lower  part  of  the  squama  and  wing  of  sphenoid 
to  the  base,  all  vessels  are  caught  and  lied  and 
good  retraction  exposure  made. 

The  bone  is  drilled  with  a  burr  and  the  opening 
enlarged  downward  to  the  base  and  a  little  far- 
ther. The  opening  need  not  be  quite  so  large  as  a 
half  dollar  and  is  somewhat  horseshoe  shaped, 
convex  up. 
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Fig.  4.  Shows  relation  of  middle  meningeal  and  third 
division.  The  outline  of  the  ganglion  in  its  dural  sheath 
is  seen. 

The  dura  is  slightly  sensitiv'e  but  if  the  pledgets 
used  in  separatiitg  it  are  soaked  in  the  procaine 
solution  the  process  is  painless  and  less  bloody. 
One  proceeds  very  slowly  and  carefully  and  soon 
the  middle  meningeal  is  found  coming  up  through 
its  foramen.  Just  before  reaching  it  I  encountered 
once  the  elevated  ridge  referred  to  long  ago  by 
Cushing,  which  had  to  be  chiselled  off.  The  tying 
of  vessels  generally  causes  some  pain  and  I, 
therefore,  make  sure  of  good  anesthesia  around 
the  artery  by  injecting  again  into  the  tissue  close 
to  it  before  I  begin  to  expose  it.  The  vessel  is 
tied  with  fine  strong  silk — black  preferred — and 
the  vessel  is  cut  as  it  enters  the  dura.  I  have 
never  used  two  Hgatures. 

The  third  division  of  the  fifth  nerve  is  now 
seen  but  it  is  generally  seen  while  trying  to  get  the 
artery  read\'  for  tying.  Here,  again,  is  a  sensitive 
spot  and  it  is  now  well  to  inject  a  few  drops  more 
of  the  solution  around  and  into  the  sheath  of  the 
nerve.  A  little  more  elevation  of  the  dura  in 
front  of  it  and  one  sees  the  second  di\-ision.  The 
dura  is  now  elevated  a  little  behind  the  third 
di\asion  and  soon  one  finds  the  notch  in  the  upper 
border  of  the  petrous  bone  over  which  comes  the 
sensory  root  into  the  cave  of  Meckel.  The  root, 
of  course,  is  not  \'isible  as  here  it  is  inside  the 
dura.  The  sheath  of  dura  covering  the  ganglion 
is  now  cut  at  a  point  midway  between  the  second 
and  third  divisions,  and  a  small  curved  blunt 


Fig.  5.  The  dural  sheath  covering  the  ganglion  on  its 
superior,  external  surface  has  been  divided  and  separated 
from   the  ganglion. 


seeker  like  that  devised  by  Staacke  for  mastoid 
work  is  introduced  and  worked  between  the 
ganglion  and  its  sheath  toward  the  ape.x  of  the 
petrous  bone  until  it  goes  through  the  foramen 
in  the  dura  through  which  the  root  leaves  the 
posterior  fossa. 

This  is  the  most  dehcate  part  of  the  operation. 
If  it  is  painful  more  procaine  is  injected  into  the 
sheath  of  the  ganghon,  but  usually  enough  will 
have  been  injected  into  the  sheath  of  the  third 
division  to  have  caused  anaesthesia  of  the  entire 
ganglion  sheath. 

It  is  well  to  incise  the  dura  over  the  seeker  a 
Httle  at  a  time  as  this  makes  it  easier  to  advance 
the  line  of  separation  of  sheath  from  ganglion. 
When  the  end  of  the  seeker  enters  the  foramen  in 
the  dura  through  which  the  root  enters  the  cave 
of  Meckel  there  is  pain  and  on  withdrawing  it 
spinal  fluid  flows. 

When  the  dura  has  been  incised  along  this 
track  it  is  separated  from  the  upper  outer  surface 
of  the  ganglion  until  the  foramen  in  the  dura 
leading  to  the  posterior  fossa  is  reached  and  the 
root  can  be  seen  coming  through. 

The  inner  aspect  of  the  dura  is  very  sensitive 
and  a  pledget  of  cotton  soaked  in  a  solution  of 
cocaine,  2  per  cent,  is  laid  over  the  root  for  a 
minute. 
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Fig.  6.  A  small  blunt  curved  probe  is  made  to  pass 
around  the  root  and  the  root  is  cut  or  avulsed  as  pleases 
the  operator, 

A  small  curved  blunt  probe  is  now  made  to 
pass  around  the  root  and  the  root  may  be  avulsed 
or  cut  as  the  operator  pleases.  I  believe  avulsion 
is  easier  and  just  as  certain  and  safe. 

The  advantages  of  local  anaesthesia  over  general 
have  been  so  often  rehearsed  that  to  repeat  them 
is  tiresome.  Of  course,  some  persons  will  insist 
on  being  "put  sound  asleep  before  any  cut  is 
made"  and  others  who  are  "too  nervous"  for 
local  ana;sthesia  for  even  trivial  operations. 

This  operation  is  best  done  with  the  patient 
sitting  up — I  use  an  ordinary  dental  chair  which 
can  be  raised  or  lowered  or  put  in  horizontal 
position  if  need  be.  If  a  patient  is  under  a  general 
ana.'sthctic  this  is  a  hard  position  to  maintain. 

I  know  that  many  surgeons  are  opposed  to 
local  anaesthesia  because  of  inability  to  secure 
anaesthesia.  I  know  that  it  is  more  difficult  to 
produce  analgesia  with  a  local  than  with  a  general 
anaslhelic.  I  know,  too,  that  in  the  eyes  of  the 
patient  the  operation  seems  less  serious  if  per- 
formed under  local  anaesthesia  and  perhaps  the 
patient,  too,  may  think  that  the  surgeon  is  more 
skillful  if  he  insist  on  a  general  anaesthetic. 

I  have  been  accused  of  making  this  a  minor 
operation — I  know  that  ganglionectomy  is  one 
of  the  most  serious  operations  that  a  man  can  be 
called  upon  to  do.  No  less  a  surgeon  than  W.  W. 
Keen  has  owned  that  it  was  an  operation  which 
he  approached  without  enthusiasm.  I  can  say 
the  same  of  it  under  general  anaesthesia;  I  have 
nev^er  done  ganglionectomy  under  local.    But  I 


have  done  root  resection  under  both  and  there 
is  no  operation  that  I  have  ever  done  in  which  I 
have  been  better  pleased  by  changing  from  the 
use  of  general  to  that  of  local  anaesthesia. 

The  surgeon  who  uses  local  anaesthesia  only 
occasionally  should  no  more  try  to  do  this  opera- 
tion under  local  anesthesia  than  the  surgeon 
who  operates  only  occasionally  should  attempt 
to  do,  say,  ganglionectomy. 
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FINAL  REPORT  OX  A  CASE  OF  RADICAL  OPERATION  FOR  CURE  OF 
DOUBLE  OBTURATOR  HERNIA;  FAILURE' 

By  C.  van  ZWALENBURG,  M.D.,  F.A.C.S.,  Rni-RSiDE,  California 


EIGHT  years  ago  yesterday,  December  5, 
■  igi2, 1  reported,  at  a  meeting  of  this  Soci- 
ety, having  operated  upon  an  old  lady  for 
radical  operation  for  cure  of  obturator  hernia  on 
both  sides,  on  March  14,  iqii.  This  paper  was 
published  in  Surgery,  Gynecology  and  Ob- 
stetrics, April,  1913. 
To  sum  up  briefly: 

This  patient  was  a  woman  of  76,  very  much  emaciated, 
with  a  history  ot  recurring  attacks  of  abdominal  pain  going 
back  for  26  years.  A  diagnosis  o!  doulile  obturator  hernia 
was  made  and  an  operation  of  radical  cure  performed.  The 
abdomen  was  opened;  a  pair  of  forceps  was  introduced  into 
each  sac;  the  sac  was  inverted  and  stitched  over  and  over 
with  chromic  catgut  suture.  The  whole  was  quilted  down 
upon  the  obturator  foramen  imitating  a  method  used  by 
C.  H.  Mayo  in  femoral  hernia. 

The  old  lady  made  an  uneventful  recovery  and  was 
thoroughly  relieved  from  colic-like  pain  for  6  or  7  years. 


^l." 


I'ig.  I  (above).  Hernial  sac  in  obturator  hernia. 
Fig.  2.  Incarcerated  ileum. 


At  the  end  of  this  time  some  of  the  former  pain  gradually 
recurred;  although  of  a  much  less  severe  or  continuing 
character.  Her  emaciation  continued  and  if  anything  in- 
creased, although  she  was  otherwise  in  very  comfortable 
health. 

During  last  August,  1920,  .she  was  vacationing  at  the 
beach  and  was  taken  with  pain  about  the  17th,  which  con- 
tinued with  varying  intensity  without  the  usual  complete 
remission  which  had  obtained  on  previous  occasions.  On 
.August  27,  she  was  put  in  an  ambulance  and  brought  to 
Riverside,  a  distance  of  60  miles.  She  was  not  seen  by  a 
physician  during  all  these  10  days.  When  I  saw  her  that 
evening  soon  after  her  arrival,  she  was  vomiting  frequently, 
in  fact  was  losing  more  fluid  by  emesis  than  she  could 
take  in.  She  suffered  the  usual  thirst  present  under 
such  conditions.  Her  abdomen  was  considerably  dis- 
tended, but  was  only  moderatelv  tender  and  practically 
confined  to  the  right  lower  quadrant.  Through  the  va- 
gina I  could  make  out  a  fold  of  tissue  leading  to  the 
obturator  foramen  but  I  could  not  dislodge  it.  I  pre- 
sumed this  was  the  intestine  entering  this  hernial  sac. 
This  assumption  later  proved  to  have  been  correct. 

I  made  the  diagnosis  of  strangulated  obturator  hernia. 
On  account  of  her  age,  now  85.  the  10  days  which  had 
elapsed  since  the  incarceration  began  and  her  profound 
prostration,  operation  was  only  tentatively  considered  and 
forcefully  rejected  bj'  the  family.  She  died  the  next  day 
and  came  to  autopsy  the  day  following. 

At  autopsy  we  found  the  abdomen  fairly  distended. 
Opening  the  abdomen  we  found  the  small  intestine 
dilated  and  the  ileum  leading  down  to  the  right  obturator 
foramen  w'here  a  loop  about  3  feet  from  the  cscum  was 
firmly  incarcerated  in  the  hernial  sac.  It  was  impossible  to 
draw  the  intestine  back  into  the  abdomen,  and,  not  until 
the  right  sac  had  been  dissected  out  and  the  constriction 
reheved,  could  the  loop  be  liberated  from  the  opening. 
To  our  surprise  there  was  no  strangulation  present.  The 
bowel  was  simply  incarcerated,  completely  preventing  the 
alimentary  contents  from  passing  this  point.  Complete 
obstruction  without  strangulation. 

The  cause  of  death  was  doubtless  the  toxa;mia  which 
accompanies  intestinal  obstruction. 

The  problem  of  how  to  secure  an  absolute  cure 
of  obturator  hernia  is  still  with  us.  The  different 
methods  were  discussed  in  my  previous  paper. 
I  had  hoped  that  this  simple  method  would  prove 
successful  as  it  seems  to  be  in  femoral  hernia  and 
a  study  of  this  hernial  sac  which  I  show  you 
(Figs.  I  and  2),  seems  to  me  should  have  enough 
body  and  firmness  to  close  the  opening  perma- 
nently, if  treated  in  the  manner  described.  But 
alas,  from  some  lack  of  finesse  in  technique  or 
from  the  application  of  faulty  principles  involved 
the  result  was  a  failure. 

We  report  failures  that  we  all  may  learn.  Some- 
one will  present  a  better  technique  or  a  better 
wav.     Scientific    medicine    demands    the   facts. 


'  Read  at  meeting  ot  Southern  California  Medical  Society,  December  6,  1920. 
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Science  ceases  to  be  science  when  it  fails  to  be 
truthful. 

As  it  is  some  years  since  I  saw  C.  H.  Mayo  use 
this  method  in  femoral  hernia  I  asked  him,  a 
couple  of  weeks  ago,  about  his  experience  with  it. 


I  quote  from  his  answer:  "I  cannot  say  offhand 
how  many  cases  we  have  had  but  so  far  as  I  know 
the  operation  has  been  uniformly  successful,  that 
is  I  do  not  know  of  any  patient  who  has  returned 
or  reported  trouble  by  correspondence." 


IMPROVED  RUBBER-COVERED  RECTAL  TAMPON 

By  J.  RAWSON  PENNIXGTOX-,  M.D.,  F.A.C.S.,  Chicago 


THIS  tampon,  as  described  in  the  Journal  of 
American  Medical  Association  in  May,  iSgS, 
necessitated  a  special  covering.  With  in- 
creased experience  I  have  had  occasion  to  modify 
it  somewhat  and  eUminate  this  covering.  The 
tampon  as  now  made  is  much  cheaper  and  is 
constructed  as  follows: 

A  strip  of  gauze  4J2  inches  wide  is  wrapped 
around  a  piece  of  white  rubber  tubing  >2  inch 
in  diameter  and  5  inches  long  until  of  desired 
size,  (about  ^i  inch  in  diameter).  Around 
this  is  wrapped  a  piece  of  rubber  dam  5 
inches  by  5  inches  and  secured  with  ligature  at 
each  end,  .1.  Another  piece  of  rubber  dam  5 
inches  by  5  inches  with  a  small  hole  in  the 
center,  B,  is  pulled  over  this  rubber-covered  tube 
and  anchored  about  i  inch  from  the  end,  letting 
the  fre;  border  fall  over  the  long  end  of  the  tube, 
C.  Tnen  another  roll  of  gauze  is  wrapped  around 
A  as  shown  in  D  so  as  to  include  the  anchored 
end  of  B,  making  a  bulbous  enlargement  near 
this  end  of  the  tube.  Next,  the  free  border  of  the 
dam  B,  is  reversed  firmly  pulling  it  over  the  roll 
of  gauze  to  make  the  bulbous  enlargement  and 
secure  with  a  ligature,  as  shown  in  E.  F  is  a  sec- 
tion of  the  complete  tampon. 

These  can  be  prepared  in  quantity  and  sterilized 
in  an  autoclave,  as  they  are  now  prepared  and 
sterilized  at  United  States  Public  Health  Service 
Hospital  No.  ,^0,  Chicago;  or  the  material  may  be 
sterilized  and   prepared   at    time  of  operation. 


%,^j,^^Il 


Rubber  dam  can  be  purchased  in  sheet  form  from 
any  rubber  house  or  in  rolls  5  inches  wide  at  any 
dental  supply  house. 

The  tampon  is  introduced  into  the  rectum 
through  a  bivalve  speculum  after  a  ha;morrhoi- 
dal  operation,  and  maintained  in  position  for 
18  to  24  hours  by  a  snugly-fitting  T-bandage. 


DE  LEE:    CERVICAL  CESAREAN   SECTION  KNIFE 


431 


A  KNIFE  FOR  THE  CERVICAL  CiESAREAN  SECTION 

By  JOSEPH  B.  DE  LEE,  M.D.,  F.A.C.S.,  Chicago 


ALL   operators    doing    the    low    or    cervical 
AA^  cesarean  section  have  been  occasionally 
incommoded  while  incising  the  uterus,  by 
the  blood  or  the  liquor  amnii  which  pours  over 
the  wound,  and  which  may  necessitate  the  com- 
pletion of  the  incision  under  the  guidance  of  the 


Then  by  slow  upward  drawing  movements,  the 
uterus  is  neatly  and  bloodlessly  sht  open. 

The  knife  could  also  be  used  in  the  classic 
caesarean  section  and  also  with  increasing  experi- 
ence it  can  be  inserted  into  the  uterus  without 
the  preliminary  incision  with  scissors. 


Fig.  I.   Author's  cerv'ical  cassarean  section  knife. 


sense  of  touch.  To  avoid  this  disadvantage  and 
also  to  avoid  injuring  the  child,  the  writer  in- 
vented the  knife  shown  in  Figure  i.  Its  use  is 
very  simple  and  very  satisfactory. 

After  the  peritoneum  and  bladder  have  been 
reflected  and  the  lower  uterine  segment  laid  bare, 
as  usual,  the  upper  and  lower  dehmitations  of  the 
intended  opening  are  marked  and  steadied  by 
vulsellum  or  AUis  forceps  and  a  small  incision  into 
the  uterine  cavity  is  made  with  semi-sharp 
pointed  scissors.  This  tiny  opening  is  made  at 
the  intended  upper  limit  of  the  incision.  The 
hooked  knife  is  then  passed  into  the  uterus  down 
to  the  intended  lower  hmit  of  the  lower  uterine 
openimg.  The  knobbed  point  is  turned  upward 
and  it  is  easily  brought  through  the  uterine  wall. 


The  knife  is  22  centimeters  long,  of  which  gj/z 
centimeters  belong  to  the  handle.  The  sickle 
portion  is  17  miUimeters  long. 

Another  improvement  of  the  cervical  caesarean, 
is  the  separate  incision  of  the  fascia  over  the 
uterus  and  between  it  and  the  bladder,  and  its 
suture  as  an  individual  layer.  By  making  the 
cut  in  the  fascia  a  Uttle  to  one  side  of  the  intended 
cervical  incision  the  sutured  structures  are  not  in 
the  same  Une.  Experience  has  not  shown  that  it 
is  needful  to  adopt  these  precautions,  which  com- 
plicate the  operation  somewhat.  Theoretically, 
however,  they  seem  to  insure  still  further  against 
infection,  and  against  rupture  in  subsequent 
labor,  and  therefore  are  commendable  to  the 
operator  who  is  always  striving  for  perfection. 
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SURGICAL  END-RESULTS  AND 
HOSPIT.\L  MORBIDITY 

THE  development  of  a  good  method  of 
hospital  accounting  as  a  part  of  a  fol- 
low-up system  is  necessary  in  order  to 
secure  comparable  end-results.  Good  end- 
results  are  the  object  of  operative  procedures 
for  the  relief  of  disease.  While  it  is  desir- 
able that  patients  shall  not  die  from  operation, 
it  must  not  be  forgotten  that  they  were  aUve 
when  they  were  operated  on,  and  the  fact 
that  they  survive  does  not  of  itself  justify 
the  operation.  The  patients  must  receive 
sufficient  benefit  to  repay  them  for  the  loss 
of  time,  the  expense,  the  pain,  and  the  opera- 
tive risk.  Such  considerations  have  led  to  the 
general  abandonment  of  many  operations 
which  afforded  low  mortality  but  little  relief. 
In  the  past  we  have  assumed  that  every 
patient  who  was  operated  upon,  for  example, 
for  cancer,  and  who  could  not  be  traced  had 
died  from  the  disease.  Bloodgood  called 
attention  some  years  ago  to  the  fact  that  a 
higher  percentage  of  good  end-results  is  ob- 
tained eventually  in  patients  not  easily  traced 
than  in  those  rcadilj'  traced.  This  e.xemplities 
the  old  adage:  "Bad  news  travels  swiftly." 
In  our  earlier  experience  in  developing  a  fol- 


low-up system  we  were  seldom  able  to  obtain 
information  regarding  more  than  60  per  cent 
of  patients  over  a  series  of  years,  but  through 
the  organization  of  an  efficient  statistical  de- 
partment with  comprehensive  follow-up  meth- 
ods we  are  now  able  to  obtain  information 
covering  more  than  85  per  cent.  If  we  fail 
to  obtain  information  from  the  patient  directly 
or  from  his  family  or  friends,  it  is  often  ob- 
tained through  the  kindness  of  physicians 
living  in  the  community,  through  postmasters, 
or  as  a  last  resort,  through  the  mortuary  stat- 
istician of  the  State  Board  of  Health. 

Another  fallacy  in  estimating  end-results 
has  been  pointed  out  by  the  actuary  of  a  great 
life  insurance  company.  The  normal  death 
rate  determined  by  the  United  States  Life 
Tables  for  the  age  period  must  be  considered. 
Durjng  a  period  of  five  years  at  the  average 
cancer  age,  tifty-two  years,  the  normal  'death 
rate  would  be  9  per  cent.  This  shows  that 
the  constant  tendency  is  to  underestimate 
rather  than  overestimate  the  percentage  of 
five-year  cures  in  diseases  such  as  cancer. 

The  factor  of  morbidity,  that  is,  the  length 
of  time  the  patient  remains  in  the  hospital 
after  operation,  is  a  neglected  field  in  hospital 
statistics.  In  the  last  analysis  the  hospital 
must  accept  a  business  basis  of  comparison 
and  strive  by  simplification  of  methods  to 
cure  the  patient  as  rapidly  and  as  economically 
as  possible.  This  may  concern  the  surgeon 
more  than  the  hospital  itself.  A  surgeon  is 
often  heard  to  say  that  he  prefers  a  certain 
incision  or  a  certain  method  of  operation,  as 
though  his  convenience  were  one  of  the  objects 
of   the  operation.     To  detain  a  patient  in 
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bed  unnecessarily  for  several  days  after  an 
operation,  when  by  another  method  of  opera- 
tion he  might  be  saved  the  extra  expense 
and  time  in  the  hospital,  is  unjust. 

Hospital  morbidity,  while  not  of  the  para- 
mount importance  of  mortality  and  end- 
results,  is  of  more  importance  than  is  gener- 
ally conceded  and  merits  attention.  This 
point  was  brought  forcefully  to  my  mind  a 
number  of  years  ago  by  a  comparison  of  hos- 
pital morbidity  in  a  certain  group  of  cases 
over  a  ten-year  period.  Formerly  the  patient 
was  kept  in  the  hospital  for  two  weeks;  he  is 
now  kept  in  the  hospital  one  week.  Today  a 
hospital  caring  for  i,ooo  such  patients  in  one 
year  saves  for  the  patients,  as  against  ten 
years  ago,  one  thousand  weeks,  twenty 
years  of  the  lifetime  of  one  person.  Another 
special  instance  is  the  morbidity  after  opera- 


tion in  which  drainage  is  instituted  unneces- 
sarily. The  patient's  convalescence  is  de- 
layed on  the  average  one  week  and  the  hernia 
liabihty  is  increased,  factors  contributing  to 
poor  end-results. 

Several-stage  operations  which  accomplish 
only  what  might  have  been  accompHshed  in 
one  operation,  and  which  fictitiously  appear  to 
reduce  mortality  by  adding  to  the  total  num- 
ber of  operations,  are  mistakes.  Every  day 
a  patient  is  confined  to  bed  in  the  hospital 
prolongs  his  convalescence  after  he  gets  about 
and  thus  adds  to  the  economic  loss. 

A  well-managed  hospital  must  keep  close 
watch  of  its  mortaUty,  its  end-results,  and 
its  morbidity;  the  surgeon's  work  must  be 
judged,  not  from  one  point  of  view,  but  from 
three  points  of  view. 

William  J.   Mayo. 
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Regular  Meeting  Held  March  i8,  1921,  Dr.  Arthur  H.  Curtis,   Presiding 


sarcoma  of  the  uterus;  carcinoma  of  the 
appendix;  adenomyoma  of  the  recto- 
vaginal SEPTUM 

Dr.  Mark  Goldstine:  The  first  case  I  wish  to 
report  is  that  of  a  woman  44  years  old,  who  had  been 
ill  about  a  year  when  she  came  to  see  me.  She  gave 
a  history  of  intermenstrual  bleeding,  with  increas- 
ing menstrual  flow  until  the  last  3  months  when  she 
said  that  she  saw  "some  blood"  every  day.  On 
examination  I  found  a  large  polyp  protruding  from 
the  cervix.  The  vaginal  end  did  not  bleed  when  we 
cut  it.  The  uterus  was  twice  its  normal  size  and  felt 
somewhat  nodular  at  the  fundus.  We  twisted  off 
the  polyp  which  was  inside  the  internal  os,  curetted 
the  uterus,  and  inserted  50  milligrams  of  radium 
into  the  uterus  and  left  it  there  for  24  hours.  Patient 
began  to  convalesce  nicely,  then  commenced  bleed- 
ing. About  the  sixth  day  after  removal  of  the 
polyp,  we  received  a  report  on  the  specimen.  Sec- 
tions from  the  uterine  end  showed  sarcomatous 
degeneration.  Sections  from  the  vaginal  end  and 
from  the  middle  showed  fibrous  tissue.  I  did  a 
panhysterectomy.  The  uterus,  which  I  will  pass 
around,  is  pretty  well  chopped  up  because  it  was 
so  thoroughly  sectioned,  but  we  found  evidences  of 
sarcoma  in  the  uterus.  The  radium  had  produced 
very  little  effect.  The  endometrium  was  not  changed, 
although  it  was  markedly  atrophied.  There  did 
not  seem  to  have  been  any  effect  produced  by  the 
radium  on  the  interstitial  tissue.  The  tube  was 
healthy.    The  patient  had  a  good  result. 

The  second  specimen  is  an  appendix  picked  up 
casually,  showing  carcinoma.  It  is  the  fourth  one 
I  have  seen.  This  appendix  looked  innocent  in 
the  abdomen. 

The  third  case  came  to  me  primarily  for  upper 
abdominal  trouble. 

The  woman  was  37  years  of  age,  and  has  one 
child,  who  is  17  years  of  age.  Patient  has 
been  perfectly  regular  in  her  menstruation,  and 
has  had  very  little  trouble,  if  any,  except  a  slight 
backache.  Two  weeks  previous  to  coming  under 
my  notice  she  observed,  for  the  first  time,  a  little 
blood  in  the  stools.  Her  symptoms  pointed  to  the 
upper  abdomen  and  not  to  the  pelvis.  Vaginal 
examination  revealed  a  normal  cervix  for  a  primi- 


para.  The  uterus  was  normal  in  position  and  size. 
The  tubes  and  ovaries  were  apparently  normal. 
On  rectal  examination  I  felt,  an  inch  and  a  half  above 
the  cer\'ix,  a  nodule  about  the  size  of  a  hickory  nut, 
which  was  not  tender  to  touch.  I  made  a  diagnosis 
of  adenomyoma  of  the  rectovaginal  septum.  I 
removed  the  specimen  10  days  ago,  and  sections 
showed  typical  adenomyoma.  The  growth  was 
attached  to  the  rectum,  and  was  so  adherent  that  it 
had  to  be  cut  away.  It  was  just  inside  the  utero- 
sacral  ligaments  three-quarters  of  an  inch  from  the 
cer\-ix. 

DISCUSSION 

Dr.  Curtis:  I  would  like  to  ask  whether  the 
carcinoma  was  at  the  distal  end  of  the  appendix 
where  it  is  slashed  off? 

Dr.  Goldstlve:   Yes. 

Dr.  Curtis:   Was  the  appendix  enlarged? 

Dr.  Goldsti.ve:   No. 


MISSED    ABORTION 

Dr.  RtiDOLPH  W.  Holmes:  Cases  of  missed 
abortion  have  been  considered  very  rare,  but  prob- 
ably arc  much  more  frequent  than  the  perusal  of 
the  literature  would  suggest.  The  fact  of  their  as- 
sumed rarity  is  dependent  upon  the  fact  that  the 
data  concerning  the  phenomena  of  pregnancy  are 
indefinite.  A  careful  analysis  of  history  is  not  made; 
therefore,  the  case  is  interpreted  as  an  ordinary  abor- 
tion. Unless  the  uterine  contents  are  expelled  en 
masse,  there  is  great  difliculty  in  verifying  the  facts, 
for  it  is  only  by  such  a  specimen  that  a  complete 
authenticated  examination  is  possible. 

Through  the  courtesy  of  Dr.  Curtis,  I  saw  the 
patient  from  whom  this  specimen  was  expelled 
November  23.  She  was  43  years  of  age.  She  had 
had  one  previous  pregnancy  three  and  a  half  years 
ago,  having  been  married  in  1003;  that  is,  she  was 
married  14  years  before  she  conceived  the  first  time, 
though  she  never  had  prevented  conception.  June  23 
her  last  pcriotl  occurred  with  factors  present  which 
made  conception  only  possible  between  Jul\  4  and  iS. 
She  had  had  no  nausea,  though  she  had  more  flatu- 
lence than  normal  durinp  the  past  months.  Early  in 
September  sne  had  "spotting."  then  for  10  days  an 
irregular  brownish  mucous  discharge.     In  October 
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she  had  a  copious  bleeding,  more  than  a  period,  with 
a  recurrence  of  the  brown  discharge;  November  21, 
2  days  before  I  saw  her,  she  had  a  sHght  bloody  dis- 
charge: finally,  she  thought  she  had  felt  life  November 
14.  Dr.  Curtis  saw  her  in  September,  making  a  diag- 
nosis of  pregnancy  of  2  months'  duration,  with  a 
small  fibroid  of  the  uterus.  When  I  saw  her  it  was 
easily  determined  that  she  was  not  more  than  10 
or  12  weeks  pregnant.  At  this  time  the  tumor  was 
soft,  almost  semi-cystic,  rather  movable.  Dr.  Cur- 
tis' findings  made  a  diagnosis  of  missed  abortion 
permissible.  December  11,  she  had  some  slight 
bleeding  with  cramping  for  a  couple  of  hours  and 
expelled  the  mass  here  shown.  The  specimen  pre- 
sented shows  the  presence  of  utricular  gland-crypts 
on  the  outer  surface  of  the  decidua  vera.  There  is 
not  complete  coalescence  of  vera  and  reflexa.  The 
amniotic  sac  was  intact.  On  opening  the  sac  no  em- 
bryo was  found. 

DISCUSSION 

Dr.  .\rthur  H.  Curtis:  This  patient  last  menstru- 
ated on  June  2^.  She  was  seen  by  me  August  24,  at 
which  time  I  made  a  diagnosis  of  pregnancy.  There 
was  no  question  whatsoever  in  my  mind  concerning 
pregnancy  at  that  time.  I  saw  her  also  on  two  sub- 
sequent occasions  when  I  was  quite  positive  there 
was  pregnancy  with  a  marked  retroversion  of  the 
uterus.  The  period  of  her  last  menstruation  being 
June  23  would  have  made  the  duration  of  the  preg- 
nancy 5  months  or  a  little  more  than  that. 

Dr.  N.  Sproat  He.^xey:  The  case  of  carcinoma 
of  the  appendix  reported  by  Dr.  Goldstine  is  partic- 
ularly interesting  to  me  because  during  the  course 
of  a  gynecological  operation  recently  I  removed  an 
appendix,  which  had  an  inoffensive  looking  nodule 
in  it  which,  upon  examination,  proved  to  be  a  car- 
cinoma. Upon  further  examination  I  found  that  the 
growth  was  limited  to  one  spot  and  did  not  pass 
beyond  this  limited  area.  In  looking  up  the  litera- 
ture and  upon  making  inquiries  of  my  surgical 
friends,  I  learned  that  such  an  appendix  is  occasion- 
ally found  and  that  none  of  the  cases,  so  far  as 
known,  has  had  any  subsequent  difiiculty.  While 
the  condition  is  microscopically  a  carcinoma,  it  is 
clinically  benign  in  its  behavior. 

Dr.  Holmes  reports  a  case  of  missed  abortion. 
Two  days  ago  a  patient  brought  into  my  office  an 
ovum  about  the  size  of  a  quail's  egg  which  she  had 
aborted  the  day  before.  Upon  opening  the  sac, 
viscid  amniotic  fluid  escaped  but  no  embryo  was 
found.  She  would  have  been  at  term  in  about  6 
weeks.  I  saw  her  soon  after  the  beginning  of  preg- 
nancy and  made  a  diagnosis  of  pregnancy  of  8  weeks' 
duration.  The  patient  had  some  irregular  spotting 
of  blood  and  in  subsequent  examinations  I  found 
the  uterus  smaller.  Since  she  was  not  suffering  in 
any  way,  I  advised  waiting  until  the  embryo  came 
away  of  its  own  accord,  or  until  symptoms  arose 
which  would  indicate  interference.  This  patient 
carried  the  embryo  longer  than  any  other  case  of 
missed  abortion  which  I  personally  have  had. 


Dr.  Ch.a.rles  S.  Bacon:  The  case  reported  by 
Dr.  Holmes  may  have  been  one  of  incomplete  abor- 
tion where  the  foetus  came  away,  and  the  mem- 
branes and  placenta  were  retained. 

Dr.  Holmes:   The  membranes  were  intact. 

Dr.  Bacox:  The  membranes  may  have  been  rup- 
tured and  closed  again.  W  hen  the  membranes  rup- 
ture and  the  fcetus  does  not  come  away  we  have  an 
extramembranous  development.  Possibly  in  this 
case,  either  at  the  time  the  membranes  ruptured  or 
later  the  foetus  may  have  come  away  and  the  mem- 
branes closed  again.  In  some  cases  during  labor  the 
membranes  rupture  and  then  another  bag  of  waters 
is  formed.  I  only  suggest  that  might  be  an  explana- 
tion of  the  absence  of  the  foetus  in  this  case.  At 
least  we  may  ask  the  question:  Is  it  proper  to  call 
an  incomplete  abortion,  where  the  membranes  are 
retained  for  some  time,  a  missed  abortion?  Gen- 
erally that  term  is  applied  to  cases  in  which  the  en- 
tire egg  remains  in  the  uterus. 

Dr.  Charles  E.  Paddock:  Usually  the  embryo 
is  not  found  following  a  missed  abortion;  it  is  prob- 
ably entirely  absorbed.  There  must  be  many  cases 
of  early  pregnancy  where  the  growth  is  interrupted 
and  the  entire  ovum  digested  in  some  way.  I  am 
sure  I  have  more  than  once  been  right  in  my  diag- 
nosis of  an  early  pregnancy  and  finally  after  a  few 
weeks  the  patient  returns  for  an  examination  which 
shows  a  normal  unimpregnated  uterus,  and  the  re- 
establishment  of  normal  menstrual  function. 

There  are  cases  recorded  of  the  placenta  being 
left  in  the  uterus  indefinitely.  Recently  Dr.  HUlis 
reported  such  a  case.  For  some  reason  he  decided 
not  to  interfere  with  a  retained  placenta;  6  weeks 
later  an  examination  showed  a  perfectly  involuted 
uterus.  So  far  as  known,  no  pieces  of  the  placenta 
had  come  away  and  there  was  nothing  unusual 
regarding  the  lochia. 

Dr.  N.  Sproat  Heaney:  It  might  be  of  interest 
to  call  attention  to  the  fact  that  the  condition  of 
missed  abortion  is  not  at  all  unknown  in  cows. 
During  a  study  of  sterility  in  my  dairy  herd,  we  ran 
across  cows  which  carried  dead  ova  in  the  uterus  but 
acted  no  different  than  normal  non-pregnant  ani- 
mals. In  several  instances,  upon  dilating  the  uterus 
the  decomposed  remnants  of  a  foetus  would  be 
removed.  Our  veterinary  knows  of  cases  where  the 
foetus  has  been  retained  in  the  uterus  for  2  or  3  years. 

Dr.  William  C.  Danforth:  I  saw  a  case  of 
missed  abortion  recently  in  a  woman  who  had  her 
last  menstrual  period  in  May  of  last  year.  In  July 
her  family  physican  found  the  uterus  3  fingers' 
breadth  above  the  symphysis.  I  saw  her  in  Decem- 
ber and  the  uterus  was  of  the  same  size.  She 
aborted  i  month  later  with  the  ovum  intact  contain- 
ing an  easily  recognizable  cord  but  no  foetus.  The 
patient  was  a  very  intelligent  woman  and  was  quite 
positive  nothing  had  passed  from  her.  It  is  quite 
probable  absorption  had  occurred  in  this  instance. 

I  had  a  few  months  ago  a  case  of  primary  car- 
cinoma of  the  appendix  corresponding  to  the  descrip- 
tion already  given.     There  is  ample  literature  on 
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this  subject  now.  It  is  regarded  as  a  non-malignant 
condition.  While  histologically  it  is  malignant,  clin- 
ically it  is  not. 

Dr.  S.  S.  Schochet:  Was  any  inflammatory  con- 
dition in  the  cul-de-sac?  It  is  known  that  so-called 
adenomyomata  of  the  uterus,  according  to  the  work 
of  CuUen,  arise  from  some  of  the  embryonic  struc- 
tures; and  It  is  also  possible  that  a  so-called  adeno- 
myoma  may  be  an  inflammatory  condition,  that  is, 
the  peritoneum  may  give  rise  to  columnar,  stratified, 
or  granular  epithelium,  which  is  very  similar  to  the 
so-called  adenomyoma  of  the  horn  of  the  uterus  or 
tube,  which  was  known  as  adenomyoma  or  von 
Recklinghausen's  disease  of  the  tube,  but  which  is 
quite  different  from  this. 

Dr.  Arthur  H.  Curtis:  Along  the  line  of  the 
case  which  Dr.  Holmes  has  described,  it  might  be  of 
some  interest  for  me  to  tell  you  of  a  patient  whom 
I  saw  recently  who  had  gone  a  period  of  over  3 
months.  Examination  of  the  uterus  indicated  a 
gestation  of  about  2  months.  There  followed  an 
abortion  of  a  foetus  the  size  of  which  indicated  not 
over  2  months'  gestation,  and  there  was  nothing 
left  except  the  cephalic  end  of  the  embryo.  This 
supports  what  Dr.  Paddock  has  suggested,  that 
many  of  these  specimens  are  absorbed  in  the  uterus. 

Dr.  Watkins  and  I  had  a  patient  4  or  5  years  ago 
who  was  between  5  and  6  months  pregnant.  Signs 
of  pregnancy  gradually  disappeared  and  we  were 
positive  the  foetus  was  absorbed. 

When  working  on  rabbits,  in  some  work  I  formerly 
reported  before  the  society,  it  was  easy  to  obtain 
absorption  of  the  embryo  of  the  rabbit  when  it  had 
gone  half  way  to  maturity  by  the  injection  of  placen- 
tal material. 

Dr.  Mark  T.  Goldstixe:  In  answer  to  Dr. 
Schochel's  question,  I  will  say  that  there  was  no 
sign  of  any  inflammatory  reaction  in  the  pelvis; 
both  tubes  and  both  ovaries  were  normal.  In  incising 
the  uterus  it  did  not  look  like  adenomyoma.  There 
was  no  sign  macroscopically  of  adenomyoma  of  the 
uterus.  It  seemed  an  early  case  of  adenomyoma 
of  the  rectovaginal  septum. 

LYMPHOS.VRCOMA    OF    THE    APPENDIX 

Dr.  Eugene  Gary:  In  regard  to  malignant  dis- 
ease of  the  appendix,  I  had  a  rather  interesting  case. 
Dr.  Watkins  saw  the  case  with  me  in  consultation 
and  confirmed  my  diagnosis.  The  patient,  a 
girl  of  14,  had  been  suffering  intermittently 
from  left-sided  abdominal  pain  which  was  colic-like 
and  associated  with  diarrhcca.  In  examining  her, 
we  found  low  down  in  the  left  side,  back  of  the  broad 
ligament,  a  palpable  cystic  mass  which  was  diag- 
nosed as  left  ovarian  cystoma.  Dr.  Watkins  report- 
ed a  diagnosis  of  left  ovarian  cyst.  Her  condition 
was  such  that  it  was  deemed  best  to  operate.  At 
the  operation  I  discovered  a  straw-colored  fluid  and 
a  few  adhesions  with  the  tumor  in  the  left  lower 
quadrant,  and  when  it  was  delivered  from  the  pelvis 
it  was  found  to  be  an  invagination  of  the  ileum  into 


the  large  intestine.  There  were  14  inches  of  invagina- 
tion. We  did  an  enterostomy,  took  the  mass  out  in 
bulk,  and  found  changes  had  taken  place  in  this 
mass.  Examination  showed  the  growth  to  be  lym- 
phosarcoma of  the  appendix.  At  the  base  of  the  ap- 
pendix there  was  a  large  firm  mass  which  was  drawn 
up  into  the  intestine.  She  was  treated  with  X-ray  and 
radium,  but  in  3  months  developed  large  nodules  in 
the  rectum  and  peritoneal  cavity  and  died  of  lym- 
phosarcoma. 

Dr.  Carey  Culbertsox:  I  should  like  to  ask  Dr. 
Holmes  and  those  other  speakers,  who  have  reported 
cases  of  retention  of  gestation  products  for  a  consid- 
erable length  of  time,  whether  any  of  the  patients 
showed  toxaemia.  Every  case  I  have  seen — and 
I  have  seen  several — have  shown  some  degree  of 
into.xication;  loss  of  appetite,  anorexia  and  vomiting, 
albuminuria,  oedema,  etc. 

.\  short  time  ago  one  of  these  reports  came  up,  and 
I  referred  to  a  case  we  had  at  the  Presbyterian  Hos- 
pital years  ago  where  the  woman  carried  a  dead 
fcetus  4  or  5  months.  That  patient  died  of  acute 
nephritis. 

I  have  seen  several  patients  who  have  carried 
dead  foetus  near  term,  that  is,  after  the  seventh 
month,  but  I  have  never  seen  one  go  more  than  2  or 
3  weeks  under  such  circumstances  without  showing 
some  evidences  of  into.xication. 

Dr.  Rudolph  W.  Holmes:  If  disease  or  accident 
determines  the  prompt  evacuation  of  the  uterus 
within  the  first  2  months,  or  thereabouts,  of  preg- 
nancy the  embrj-o  usually  will  be  found  within  the 
amnion.  If,  however,  the  ovum  dies,  and  a  period 
elapses  before  expulsion  of  the  ovum  the  embrj'o 
may  be  absorbed.  Breus  contended  that  the  one 
great  characteristic  between  his  "mole,"  and  ordin- 
ary moles  is  that  the  embryo  is  always  absent  in  his 
type  of  degeneration,  while  w-ith  others  the  embrj-o 
is  usually  present.  Breus  was  not  correct  in  making 
the  absence  of  the  embryo  a  pathognomonic  criterion 
of  the  hcrmatoma  subclioriale,  for  we  now  know  many 
circumstances  may  determine  the  absorption  of  the 
embryo  in  other  conditions.  In  missed  abortion 
there  may  be  an  inter\-al  between  the  rupture  of 
the  membranes,  the  exit  of  the  embryo  (which  is 
lost),  and  the  expulsion  of  the  decidual  cast,  or  the 
amnion  may  be  expelled  intact  with  the  embr>'o 
absorbed.  In  our  case  the  membranes  were  intact, 
therefore  the  embryo  was  absorbed. 

You  all  know  that  Dr.  Curtis  has  determined 
experimentally  in  animals  that  the  complete  product 
of  conception  may  be  absorbed  early  in  pregnancy. 
I  can  substantiate  the  fact  in  that  a  patient  whom  I 
could  adequately  control  demonstrated  the  possi- 
bility of  the  absorption  of  the  ovum  and  decidua. 
Some  7  or  S  years  ago  I  reported  a  case  of  a  \'oung 
woman  who  gave  ail  the  usual  symptoms  of  preg- 
nancy— nausea,  breast-changes,  arrest  of  men- 
struation— with  the  concomitant  uterine  enlarge- 
ment for  about  3!^  months;  on  repeated  examina- 
tions it  was  verified  that  the  uterus  was  enlarging. 
Following  a  mere  "spotting"  of  blood  her  pregnancy 
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was  arrested,  nothing  was  expelled,  yet  in  about  a 
month  her  uterus  had  returned  to  normal  size. 

Dr.  Culbertson  states  that  to.xsmia  develops  with- 
in a  week  or  two  of  the  death  of  the  foetus.  I  cannot 
substantiate  that.  Dr.  Beck  presented  a  case  before 
this  society  of  a  woman  who  had  given  birth  to  a  full- 
time  child.  Within  a  month  or  two  later  she  re- 
turned with  the  complaint  that  she  was  about  as 
large  as  before  the  baby  was  born.  A  foetus  of  about 
6  months'  duration  was  clearly  palpable  within  her 
abdominal  cavity.  An  X-ray  corroborated  this 
finding.  In  going  over  her  history  we  found  that 
two  or  more  years  before  she  thought  herself  preg- 
nant but  nothing  came  of  it.  She  was  not  toxic, 
though  that  foetus  had  lain  the  many  months  nearly 
free  within  her  abdomen. 

Some  years  ago  a  friend  brought  to  me  her 
daughter  who  w'as  pregnant.  A  case  of  some  un- 
usual obstetric  anomaly  was  mentioned  by  the 
mother.  I  replied,  "That  reminds  me  of  a  woman  I 
heard  of  who  was  expecting  a  baby  but  no  baby 
materialized,  though  she  had  a  large  abdomen  for 
many  years  when  an  acute  crisis  developed.  A 
number  of  prominent  men  of  the  profession  saw-  her 
but  all  refused  to  operate.  Then  some  young  man 
was  called  who  determined  an  operation  imperative, 
and  removed  a  full-time  foetus  (a  lithopedion)  from 
her  uterus."  The  mother  of  the  patient  laughed  and 
said:  "That  was  my  mother,  and  the  man  who 
operated  became  my  husband."  She  insisted  it  was 
an  uterine  pregnancy,  not  an  extra-uterine  one,  yet 
the  foetus  was  carried  17  years  without  toxsmia. 

You  all  may  recall  that  it  was  Lord  Playfair  who 
prominently  brought  the  question  of  a  missed  abor- 
tion forward  as  a  distinct  entity.  It  is  a  long  story 
but  he  made  aspersions  as  to  the  morals  of  a  young 
woman  whose  pregnant  history  did  not  jibe  with  the 
period  she  had  been  away  from  her  husband — he 
paid  $50,000  for  the  reflection  on  her  character. 

ACUTE    APPENDICITIS    IN   PREGNANCY 

Dr.  Joseph  L.  Baer:  I  have  just  operated  upon 
a  case  of  acute  gangrenous  appendicitis  in  the 
seventh  month  of  pregnancy.  It  is  the  first  case  I 
have  had  in  pregnancy  so  far  advanced,  and  I  should 
not  have  reported  it  if  it  were  not  for  the  fact  that 
two  members  of  the  society,  both  gentlemen  with 
very  large  obstetrical  practices,  quite  recently  in- 
formed me  that  neither  of  them  had  seen  an  acute 
appendicitis  late  in  pregnancy  throughout  his  prac- 
tice. This  patient  was  a  IV-para  who  had  had  right- 
sided  symptoms  for  3  days.  She  gave  a  history  of 
previous  right-sided  pain  4  years  ago,  which  had  no 
relation  to  a  previous  pregnancy.  Examination 
revealed  a  7  months'  intra-utcrine  pregnancy,  a 
temperature  of  90.8°;  white  count  13,000  an(i  2 
hours  later  12,800.  The  urine  showed  a  faint  trace 
of  albumin  and  only  a  few-  leucocytes,  and  the  thing 
which  made  me  operate,  a  distinct  right-sided 
rigidity,  rather  high  and  tow-ard  the  flank.  I  made 
a  gridiron  incision  and  found  a  mass  involving  the 


head  of  the  ca;cum.  At  first  it  felt  almost  carcino- 
matous. The  mass  was  surrounded  by  the  right  tube, 
dipping  down  from  the  7  months'  pregnant  fundus. 
After  peeling  off  the  tube  I  found  a  gangrenous  ap- 
pendix buried  under  the  peritoneum  at  the  head  of 
the  caecum.  The  infiltration  and  bleeding  were  such 
as  to  make  it  impossible  to  do  any  more  than  am- 
putate the  appendix,  and  close  with  small  drainage 
in  order  to  check  the  bleeding. 

After  4  days  with  slight  reaction  and  under  80 
grains  of  sodium  bromide,  daily,  the  patient  began 
having  labor  pains  which  lasted  3  days,  resulted  in 
temperature  104°  and  pulse  140,  w'ithout  delivery. 
I  terminated  labor  by  dilating  the  cervix  and  ex- 
tracting the  child,  and  after  two  chills  in  18  hours 
with  temperature  of  105.8°  the  picture  subsided, 
patient  made  a  complete  recovery,  and  was  dis- 
charged. 

Dr.  Rltdolph  W.  Holmes:  I  believe  Dr.  Baer  is 
correct  in  his  statement  that  an  acute  suppurative 
appendicitis  in  pregnancy  is  rare;  in  fact,  I  believe 
that  appendicitis  is  not  a  frequent  complication  of 
pregnancy,  in  spite  of  the  reiterated  statement  of 
general  surgeons  that  it  is  so  frequent  that  it  may 
be  assumed  that  pregnancy  is  a  cause  of  appendici- 
tis. In  27  years  of  practice,  almost  exclusively  per- 
taining to  w-omen  and  obstetrics  in  particular,  I 
have  seen  seven  or  eight  instances  of  appendicitis 
in  my  own  personal  private  practice.  Two  of 
these  had  suppurative  appendices,  one  being  gan- 
grenous. An  appendix  operation  in  the  second  half 
of  pregnancy  is  extremely  distressing  for  the  foetal 
movements  arouse  acute  and  persistent  pain  in  the 
already  sensitive  area  of  the  operation;  further, 
uterine  contractions  accentuate  this  pain. 

Dr.  Frederick  H.  Falls:  Apropos  of  Dr.  Baer's 
case,  I  saw  a  patient  about  6  months  ago  at  the 
Cook  County  Hospital  of  a  primipara,  with  a 
ruptured  appendix  and  free  pus  in  the  peritoneal 
cavity.  I  made  a  muscle-splitting  incision  and  put 
in  drainage.  She  was  about  8  months  pregnant, 
and  2  days  after  the  operation  she  went  into  pre- 
mature labor.  I  delivered  her  with  forceps,  and  she 
made  an  uneventful  recovery. 

Dr.  Channing  W.  Barrett:  A  number  of  years 
ago  a  case  of  gangrenous  appendix  was  referred  to 
me  by  Dr.  Wynekoop,  the  woman  being  in  the  last 
half  of  pregnancy.  The  characteristic  features  in 
this  case  were  that  the  cord  was  in  a  flattened-out 
condition,  that  the  appendix  was  pushed  against  the 
iliac  fossa,  and  that  the  latter  occupied  a  high  posi- 
tion. The  uterus  furnished  the  inner  half  of  the 
abscess-wall.  The  abscess  from  the  appendix  had  af- 
fected the  uterus  for  some  time.  Premature  delivery 
followed  with  a  dead  child.  There  w-as  considerable 
toxa;niia  from  the  appendicitis.  I  think  that  most 
appendices  that  give  trouble  during  pregnancy 
should  be  considered  more  from  a  surgical,  and 
perhaps  less  from  an  obstetrical,  point  of  view. 

Dr.  Joseph  L.  Baer:  I  should  like  to  correct  a 
misapprehension  on  the  part  of  Dr.  Holmes.  My 
patient  a  IV-para  in  the  seventh  month  of  preg- 
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nancy.  In  my  experience  right-sided  pain  in  preg- 
nancy has  usually  been  due  to  pyelitis  rather  than  to 
adnexal  disturbance,  and  the  appendices  I  have  seen 
in  pregnancy  have  shown  up  in  the  early  months, 
and  not  in  the  second  half  of  pregnancy.  This  case 
impressed  me  because  it  was  so  far  along  in  her  preg- 
nancy. The  characteristic  finding  on  which  I  based 
my  decision  for  going  in  was  muscular  rigidity  of  the 
right  side,  rather  high,  pretty  well  out  toward  the 
flank,  and  yet  not  at  all  in  relation  with  the  kidney- 
position. 

THE    RESULTS    OF    ALKALINIZATION    OF 
OPERATIVE    CASES 

Dr.  Eugene  Cary  read  a  paper  entitled:  "The 
Results  of  Alkalinization  of  Operative  Cases." 
(Seep.  381). 

DISCUSSION 

Dr.  N.  Sproat  Heaney:  In  a  sort  of  rough  way 
we  have  been  carrying  out  Dr.  Gary's  idea  for  the 
last  3  or  4  years  in  preparing  our  patients  for  opera- 
tion. We  give  dram  doses  of  bicarbonate  of  soda 
every  4  hours  for  a  day  or  two  if  possible,  before 
sending  the  patient  to  the  operating  room.  Our 
patients  have  suffered  less  than  before  we  used  this 
treatment.  It  has  been  a  question  in  my  mind,  how- 
ever, whether  the  improvement  was  due  to  this  or 
due  to  the  fact  that  we  have  filled  our  patients  up 
with  water  during  this  same  interval  and  have  not 
allowed  them  to  have  cathartics  before  operation. 

Dr.  Carey  Culbertson:  With  respect  to  the 
ana;sthesia  employed  in  his  work,  I  should  like  to 
ask  Dr.  Cary  if  the  same  anaesthetic  was  used  in 
the  entire  series,  or  if  a  variety  of  anaesthetics  was 
used. 

Dr.  S.  S.  Schochet:  I  have  only  one  case  to  report. 
We  tried  to  determine  if  it  was  possible  to  alkalinize 
the  blood  without  reference  to  the  urine  and  gastric 
contents,  as  brought  out  by  Dr.  Cary.  This  case 
was  one  of  alkaptonuria,  due  to  an  excess  apparently 
of  uric  acid  and  acetic  acid  in  the  blood.  The 
ordinary  findings  were  confirmed  by  Dr.  Strauss  and 
Dr.  Schultz  at  the  Michael  Reese  Hospital  at  the 
time.  At  the  suggestion  of  Dr.  Schultz,  wc  attemp- 
ted to  alkalinize  the  blood,  and  then  we  attempted 
to  unite  some  benzol-acetic  acid  wdth  the  alkap- 
ton  group.  After  giving  large  doses  of  sodium  bicar- 
l)onate  there  was  no  reaction  as  determined  either 
from  the  blood-plasma  or  carbonic  acid.  The  ten- 
sion was  high  and  the  result  was  less  than  310  mil- 
lionths  of  alkalinization.  From  a  single  dose  it  was 
impossible  to  make  the  blood  more  acid  or  more 
alkaline.  The  results  were  published  in  the  Archives 
of  Internal  Medicine  in  igi8. 

Dr.  Arthur  H.  Curtis:  What  Dr.  Schochet  has 
told  us  is  a  well  known  fact,  and  we  would  be  inter- 
ested in  hearing  from  Dr.  Williams, 

Dr,  J,  L.  Wir.i.iAMs:  It  is  a  well  known  fact  that 
the  blood  is  alkaline  and  its  actual  H-ion  concentra- 
tion cannot  be  changed  very  much  by  the  adminis- 


tration of  sodium  bicarbonate.  The  alkali  reserve 
can  be  decreased  considerably  in  acute  infections, 
as  shown  by  Dr,  Hirsch,  experimentally.  It  has 
been  observed  that  in  normal  pregnancy  there  is  a 
slight  acidosis,  so  far  as  the  carbon  dioxide  combin- 
ing power  of  the  blood  is  concerned. 

Dr,  Edward  L,  Cornell:  I  noticed  Dr.  Carey 
gave  his  patients  food  shortly  after  operation.  In 
cases  where  there  is  any  intestinal  work  done,  such 
as  removing  a  chronic  appendix,  or  anything  of  that 
character,  those  patients  fed  early,  whether  alkali- 
nized  or  not,  have  less  gas-pains  and  less  abdominal 
stress  than  those  fed  on  a  liquid  diet  for  48  or  72 
hours.  This  is  aside  from  the  fact  that  alkalinization 
was  used  before  or  after  operation.  Our  experience 
in  the  use  of  cathartics  has  been  the  same. 

Dr.  Cary  (closing):  I  have  very  little  to  add  ex- 
cept to  say  that  I  have  become  quite  enthusiastic 
over  alkalinization  as  mentioned  in  the  paper.  I 
began  this  work  early  in  191 5  or  1916  and  changed 
from  the  routine  I  then  employed  to  combat  any 
tendency  toward  acidosis  to  a  simple  administration 
of  bicarbonate  of  soda  and  the  giving  of  glucose. 

When  I  was  operated  on  myself,  I  had  a  straight 
ether  anaesthesia,  and  was  under  a  fairly  long  time. 
I  alkalinized  myself  thoroughly  and  took  large 
quantities  of  water  previous  to  the  operation,  and 
I  can  certainly  say  that  while  I  exhaled  ether  so  that 
I  nearly  gagged  myself,  I  had  absolutely  no  gas-pains. 

In  answer  to  Dr.  Culbertson,  nearly  all  these 
cases,  with  few  exceptions,  were  straight  ether  anaes- 
thetics. 

The  idea  of  raising  and  lowering  the  alkalinity  of 
the  blood  is  condemned  and  it  is  said  it  cannot  be 
done.  We  all  know  that  if  you  feed  a  person  3  or  4 
ounces  or  half  a  pound  of  bicarbonate  of  soda,  and 
it  is  absorbed  in  the  system,  it  has  got  to  get  out 
some  way.  If  it  cannot  pass  out  with  the  respired 
air  and  it  is  not  given  off  in  the  perspiration  to  any 
great  extent  because  it  is  always  acid,  and  if  the 
urine  is  alkaline,  the  conclusion  a  priori  may  be 
drawn  that  it  is  given  off  through  the  kidneys;  and 
you  know  the  work  of  Fisher  who  has  acidified  the 
blood  to  a  certain  extent  and  absolutely  suppressed 
kidney-function.  The  kidney  would  lie  dormant  for 
relatively  long  periods  of  time;  he  would  then 
simply  inject  into  the  renal  artery  of  that  side  a 
little  bicarbonate  of  soda  solution;  he  used  carbon- 
ate or  Fisher's  solution,  and  in  15  minutes  the  kid- 
ney would  begin  to  secrete  and  functionate.  Per- 
haps the  blood  is  not  more  than  ten  millionths  of  a 
degree  more  acid  than  before,  but  nevertheless 
the  kidneys  do  functionate.  The  kidney  may 
secrete  dark  urine  of  a  high  specific  gravity  that 
contains  a  considerable  amount  of  albumin  and 
casts,  evidently  indicating  irritation  of  the  organ. 
If  you  alkalinize  these  patients  they  do  not  pass 
any  casts  or  albumin;  and  for  that  reason  I  have 
been  alkalinizing  my  patients. 

Dr.  J.  L.  Williams  read  a  paper  (by  invitation)  on 
"Uric  Acid  in  the  Blood  in  the  Toxaemias  of  Preg- 
nancv." 
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With  your  permission  I  shall  confine  my  remarks 
entirely  to  the  relation  of  radiation  to  the  treatment 
of  uterine  carcinoma.  We  have  all  been  interested 
in  the  standardization  of  the  radium  dosage.  We 
have  found  that  if  the  intensity  of  the  dose  is  100  at 
a  distance  of  1.5  centimeters  from  the  radium 
capsule,  it  is  5  per  cent  at  a  distance  of  4.7  centi- 
meters, and  2  per  cent  at  a  distance  of  5.6  centi- 
meters. This  percentage  includes  the  secondary 
radiation  which  forms  in  the  tissues. 

The  diameter  of  the  true  pelvis  is  12  centimeters 
in  its  anteroposterior  and  transverse  directions. 
We  see  at  once  that  by  the  application  of  radium' 
within  the  cavity  of  the  cervical  canal  we  will  never 
obtain  a  sufficient  radiation  to  cause  a  degeneration 
of  all  the  cancer-tissue  contained  within  the  true 
pelvis.  By  the  use  of  radium  alone  it  will  be  im- 
possible to  obtain  a  degeneration  of  all  the  cancer- 
tissue  within  the  pelvis.  This  fact  has  led  to  the 
combined  use  of  X-rays  and  radium. 

By  means  of  a  measuring  chamber  we  have 
ascertained  that  the  radiations  measured  from 
centimeter  to  centimeter  will  give  a  graph  as  shown 
on  the  screen.  The  graph  shows  that  about  one- 
half  of  the  surface-intensity  of  the  X-ray  is  absorbed 
in  the  first  5  centimeters  and  an  additional  one-half 
within  the  next  5  centimeters  of  tissue.  The  dis- 
tance of  the  cervix  from  the  anterior  body  surface  in  a 
patient  measuring  16  centimeters  from  the  anterior 
to  the  posterior  skin-surface  is  about  10  centi- 
meters and  from  the  posterior  surface  to  the  cervix 
about  5  centimeters.  Therefore,  if  we  use  two 
fields  the  cervix  receives  through  the  anterior  field 
of  radiation  about  30  per  cent  of  the  skin-intensity, 
and  through  the  posterior  field  an  additional  50 
per  cent — giving  a  total  of  80  per  cent.  It  has  been 
ascertained  that  to  obtain  a  degeneration  of  cancer- 
cells  it  is  necessary  to  apply  the  same  intensity  to  the 
cancer  as  for  an  erythema  skin-dose  which  is  100. 
Hence,  a  deficiency  of  about  20  per  cent  exists, 
w'hich  must  be  made  up  by  T-rays  of  radium.  These 
proportions  become  poorer  and  poorer  as  a  patient's 
anteroposterior  diameter  increases,  so  that  with  an 
anteroposterior  diameter  of  22  centimeters  the 
summation  of  the  X-ray  dose  at  the  cervix  is  only 
about  40  to  50  per  cent.  A  limitation  to  the  applica- 
tion of  radium  is  given  by  the  bladder  anteriorly  and 
by  the  rectum  posteriorly.  The  mucosa  of  each  is 
from  2  to  3  centimeters  distant  from  the  cervical 
canal,  the  seat  of  the  radium-tube  in  uterine  ap- 
plications. If  the  radium  is  allow-ed  to  remain  for 
more  than  30  hours  injuries  will  be  caused  to  the 
bladder  and  rectum,  so  that  within  6  months  follow- 
ing the  radium  application  the  patient  usually 
returns  with  contraction  of  the  bladder  and  the  rec- 
tum or  both. 

We  have  grouped  our  cases  to  facilitate  trea  tment 
as  follows: 


PHYSICAL     FACTORS     UNDERLYING     THE     USE 
OF    RADIUM    AND    R.ADIUM    EMANATION 

Dr.  Gerald  L.  Wendt  discussed  the  physical 
factors  underlying  the  use  of  radium  and  radium 
emanation.    An  abstract  of  his  remarks  follows: 

The  speaker  emphasized  the  complexity  of  the 
radiations  obtained  from  an  ordinary  tube  of  ra- 
dium, defining  and  describing  the  alpha,  beta,  and 
gamma  rays.  The  mechanism  by  which  these  rays 
are  emitted  from  radium  w^as  explained  on  the  basis 
of  the  present  theories  of  the  structure  of  atoms.  In 
this  way  the  close  analogy  of  7-rays  to  X-rays  was 
shown  as  well  as  the  relations  between  intensity, 
potential  difference,  hardness,  penetration,  and  wave 
length.  The  characteristics  of  the  various  rays  were 
discussed  briefly,  and  the  limitations  of  their  use  in 
practice  were  specified.  The  chemical  changes  which 
ensue  when  a  radium  atom  explodes  were  explained, 
including  the  forming  of  radium  emanation.  The 
speaker  urged  the  many  advantages  of  the  use  of  the 
emanation  in  place  of  radium  itself.  Finally, 
emphasis  was  laid  on  the  importance  of  careful 
physical  control  of  all  radiation  treatments,  in- 
cluding not  only  the  measurement  of  the  amount  of 
radium  available,  or  the  amperage  in  the  X-ray 
tube,  but  also  the  specific  measurement  of  the  radia- 
tion arriving  at  the  point  under  treatment  by  means 
of  the  newer  physical  appliances  for  this  purpose. 

CASES   TREATED   WITH  RADIUM   IN  THE   GYNE- 
COLOGICAL SERVICE  AT  ST.  LUKE's  HOSPITAL 

Dr.  H.  O.  Jones  reported  the  cases  treated  with 
radium  at  St.  Luke's  Hospital,  gynecologicalservice. 
(See  p.  409.) 

DISCUSSION 

Dr.  Henry  Schmitz:  Dr.  Wendt,  who  presented 
the  scientific  aspect  of  radiation,  gave  us  a  very 
clear  statement  concerning  the  chemistry  of  radio- 
active elements  and  the  various  radiations  given  off 
from  them.  He  also  called  attention  to  the  similarity 
between  the  y  rays  of  radium  and  the  X-rays. 
The  secondary  rays  at  present  call  forth  much 
study,  especially  among  scientists  and  physicists 
who  are  interested  in  radiation.  Since  we  are  able 
to  measure  the  intensity  of  radiations  by  the 
iontoquantimeter,  it  has  been  possible  to  determine 
the  percentage  of  secondary  radiation  in  the  dose. 
Thus,  we  have  found  that  the  secondary  radiation 
with  certain  focal  distances,  filters  and  voltages,  may 
amount  to  75  per  cent  of  the  total  radiation.  How 
important  the  secondary  radiation  for  biologic  re- 
actions ma\'  be  has  not  as  yet  been  determined. 

The  paper  of  Dr.  Jones  demonstrates  the  thera- 
peutic importance  of  the  use  of  radiation. 
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Group  I.    Cases  clearly  localized,  operation. 

Group  2.    Borderline  cases,  radium  and  X-rays. 

Group  3.  Clearly  inoperable  cases,  radium  and 
X-rays. 

Group  4.  Terminal  cases,  palliation  and  symp- 
tomatic. 

Group  5.  Recurrent  cases,  if  local  recurrence, 
radium;  if  regional.  X-rays. 

Of  168  cases  treated  from  1914  to  1919,  32  cases 
are  well  to  date. 

Of  116  cases  treated  from  1014  to  1918,  19  cases 
are  well  to  date. 

Of  70  cases  treated  from  1914  to  1916,  4  cases 
are  well  to  date. 

Dr.  W.  C.  Danforth:  In  about  50  hasmorrhagic 
cases,  excluding  haemorrhage  from  fibroids,  we  have 
obtained  entirely  satisfactory  results  e.xcept  in  three 
cases.  Two  cases  had  to  be  re-rayed  and  one  case 
was  operated  upon  because  the  patient  refused 
radiation  again.  I  thought  radiation  would  benefit 
her  but  she  would  not  give  her  consent. 

The  dose,  in  my  experience,  has  been  about  1200 
milligramhours,  which  has  been  almost  universally 
successful  in  controlling  the  bleeding.  I  was  glad 
to  hear  Dr.  Jones  bring  out  the  point  that  the  bleed- 
ing does  not  stop  at  once.  In  the  early  days,  with 
no  experience,  we  were  inclined  to  think  that  the 
results  would  be  immediate,  but  they  are  not  al- 
ways. A  considerable  percentage  of  the  patients 
have  two  or  sometimes  three  periods,  and  occas- 
sionally  the  first  period  may  be  accentuated  so  that 
the  patient  and  the  doctor  are  both  apt  to  be  dis- 
couraged, particularly  the  patient. 

There  are  one  or  two  other  things  that  we  must 
remember  to  tell  the  patient — the  fact  that  many  of 
them  suffer  from  a  leucorrhcea  of  rather  watery 
character  which  may  go  on  for  4  to  6  weeks  and 
which  needs  no  treatment  but  will  disappear 
spontaneously.  This  will  disturb  the  patient  but 
little  if  she  is  advised  about  it.  I  do  not  know-  that 
Dr.  Jones  brought  out  one  point  which  is  very  im- 
portant— he  mentioned  it,  but  I  would  like  to  em- 
phasize it — and  that  is  the  extreme  importance  of 
ruling  out  any  case  in  which  there  is  any  suspicion 
of  infection  in  the  appendages. 

I  had  one  interesting  case  which  I  spoke  of  once 
before  to  the  Gynecological  Society.  It  was  a  case 
of  a  woman  of  22  in  whom  violent  bleeding  had  oc- 
curred. She  had  had  a  curettage  and  a  competent 
gynecologist  saw  her  at  that  time  and  cautioned  her 
not  to  let  the  bleeding  go  on  a  second  time.  This 
advice  she  did  not  heed.  She  had  another  attack 
of  bleeding  which  did  not  cease  for  30  days,  w'hen 
her  physician  asked  me  to  see  her.  At  this  time  we 
gave  her  a  full  dose,  explaining  that  sterilization 
was  better  than  death,  and  that  did  control  the 
bleeding  permanently,  although  after  about  10 
months  she  began  to  have  a  very  slight  menstrual 
period  which  has  persisted  up  to  the  present  time. 
I  think  this  case  could  not  have  been  handled  in  any 
other  way.  While  patients  so  young  should  be 
treated  verv  rarciv  there  is  no  doubt  a  small  number 


of  cases  in  which  radiation  will  help.  Irradiation, 
however,  in  young  women  must  be  most  carefully 
restricted. 

I  was  also  glad  to  hear  Dr.  Jones  bring  out  the 
point  that  radiation  should  preferably  be  applied 
at  or  near  the  menopause.  He  stated  that  patients 
under  forty  should  be  radiated  only  under  exception- 
al circumstances.  We  cannot  tell  the  exact  degree  of 
susceptibility  to  radium,  and  where  sterilization  is 
not  quite  all  right  radiation  should  be  used  with 
extreme  caution. 

Dr.  Schmitz  brought  out  a  point  in  regard  to  the 
very  hopeless  cases  of  carcinoma.  Large,  widespread 
growths  I  think  are  sometimes  made  worse  by  radium, 
because  it  stimulates  and  helps  to  spread  the  growth. 
In  the  last  2  or  3  weeks  I  was  asked  to  see  an  extensive 
case  of  this  sort,  an  enormous  mass  filling  the  vagina 
and  lower  segment,  with  fluid  in  the  peritoneal  cav- 
ity, in  which  it  seemed  to  me  radiation  was  entirely 
wrong  and  that  morphine  was  the  only  agent  to  be 
considered.  That  is  a  point  which  I  think  we  should 
keep  in  mind. 

Dr.  N.  Sproat  Heaney:  I  was  especially  pleased 
to  hear  Dr.  Jones  emphasize  so  well  the  restrictions 
with  which  radium  is  to  be  used.  First  of  all  the 
most  important  use  is  in  fibroids  and  other  cases  of 
non-malignant  hemorrhage  which  would  be  poor 
operative  risks.  Second,  in  such  cases  where  it  is 
unimportant  if  the  function  of  the  ovaries  is  de- 
stroyed. The  most  brilliant  use  of  radium  is  in 
myopathic  h^eniorrhages  which  are  so  liable  to 
occur  at  the  menopause.  Unless,  of  course,  the  case 
is  a  poor  operative  risk,  I  have  restricted  the  use  of 
radium  in  such  cases  to  such  as  have  no  other  genital 
complication  such  as  prolapsus  or  retroversion  or 
other  difficult)'  which,  when  the  bleeding  has  dis- 
appeared, may  annoy  the  patient.  I  would  prefer 
to  operate,  for  instance,  in  the  case  of  myopathic 
hemorrhages  and  prolapsus  if  the  case  were  a  good 
operative  risk.  I  have  been  very  careful  about  the 
use  of  radium  in  young  women.  I  have  administered 
it  to  only  one  case  of  idiopathic  haemorrhage  in  a 
j'oung  woman.  In  this  case  I  presume  I  did  not  use 
sufficient  dosage  because  after  an  interval  of 
amelioration,  the  ha;morrhages  returned  as  bad  as 
they  were  before. 

As  far  as  the  treatment  of  leucorrhcea  by  radium 
is  concerned,  I  am  going  to  await  further  develop- 
ments in  Dr.  Curtis'  work  before  I  take  it  up, 
except  it  be  in  the  case  of  a  patient  who  is  of  such 
age  that  child-bearing  is  not  to  be  thought  of  or 
w'here  some  unexpected  effect  upon  the  ovaries 
would  not  be  of  importance.  Since  the  effect  of 
radium  upon  leucorrha-a  must  be  through  the 
destruction  of  the  glandular  elements  and  their 
replacement  by  connective  tissue  with  resultant 
fibrosis  of  the  cervix — since  its  action  in  the  cystic 
cervix  cannot  be  much  different  than  the  effect  we 
obtain  after  irradiation  for  carcinoma,  for  instance — 
I  fear  to  use  it  where  pregnancy  may  subsequently 
develop  since  I  am  quite  sure  that  the  dilatation  of 
such  a  cervix  would  proceed  with  great  difficulty. 
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Though  Dr.  Curtis  reports  some  cases  of  pregnancy 
after  such  irradiation,  we  cannot  gauge  the  effect  of 
radium  and  there  must  be  certain  cases  where, 
in  spite  of  great  care,  the  ovarian  function  would 
be  interfered  with. 

Dr.  C.  W.  Hanford:  I  would  like  to  say  just 
two  words  of  warning:  first,  in  regard  to  the  dosage 
in  women  under  the  menopause  period,  and  second, 
the  use  of  radium  when  there  is  sepsis.  I  have  rec- 
ords of  three  cases  in  a  series  where  250  milligram 
hours  has  produced  a  permanent  amenorrhcea,  much 
to  the  disgust  of  two  of  the  patients  and  the  delight 
of  one.  Bacterial  sterility  must  be  established  before 
radium  is  used.  Radium  is  not  a  bactericide  in  any 
sense  and  if  there  is  sepsis  that  must  be  cleared  up 
before  damage  is  produced  by  radium. 

It  is  not  supposed  that  radium  experts  look  to  ex- 
pense at  all,  but  in  the  use  of  a  screen  if  you  use  a 
brass  screen  gold-plated  it  will  answer  the  same 
purposes  as  a  gold  screen,  and  is  much  less  expensive. 

At  the  Memorial  Hospital  in  New  York  they  do  not 
now  pretend  to  operate  on  malignancy  without  a 
preirradiation,  and  after  the  operation,  radium  is 
again  used.  After  the  study  of  a  long  series  they 
believe  in  its  prophylactic  value. 

As  regards  the  recurrence  of  haemorrhage  after 
the  use  of  radium,  I  believe  in  about  one-third  of  the 
cases  bleeding  occurs  for  two  and  sometimes  three 
periods  but  the  last  does  not  amount  to  very  much. 
I  think  we  have  all  learned  to  tell  the  patients  these 
things. 

Dr.  LinjviG  Hektoen  :  That  radiation  in  in- 
fections may  have  bad  effects,  to  which  Dr.  Dan- 
forth  and  Dr.  Heaney  have  made  reference,  is  sup- 
ported by  experimental  evidence.  I  have  found  and 
others  have  found  that  roentgen-rays  in  sufficiently 
large  dosage  in  animals — rabbits  and  dogs — may 
inhibit  the  formation  of  antibodies,  and  it  may  well 
be  that  the  evil  effects  of  radium  and  roentgen- 
rays  in  cases  of  infection  are  due  largely  to  the  sup- 
pression of  antibody  production. 

Dr.  Henry  J.  Ullman:  I  would  like  to  know 
whether  any  information  has  been  obtained  as  to 
the  shortest  wave-length  measured  from  radium  C. 
Also,  in  referring  to  the  voltage  of  140,000,  does  it 
correspond  to  the  peak  voltage? 

Dr.  Arthur  H.  Curtis:  I  think  none  of  us  who 
has  had  experience  with  radium  can  help  feeling 
more  and  more  enthusiastic  concerning  the  applica- 
tion of  radium  to  cancer-patients  as  time  goes  on. 
When  we  see  these  women  who  are  run  down  and 
emaciated,  with  a  foul-smelling,  bleeding  mass,  come 
back  to  us  after  they  have  received  one  or  two  treat- 
ments and  they  are  feeling  fine,  their  appetites 
improved  and  the  mass  healed,  it  is  very  encouraging. 
On  the  other  hand,  when  we  go  over  our  statistics  and 
find,  as  Dr.  Jones  and  I  have  had  the  experience  of 
doing,  that  we  have  to  search  very  hard  andglossover 
thesurface  .so  that  we  are  not  ashamed  to  get  up  and 
talk  about  radium,  we  have  to  be  a  little  conserva- 
tive. I  cannot  help  thinking  about  the  old  doctor 
down  in  the  country  who  said,  after  I  had  been 


talking  about  radiumtherapy:  "Young  man,  the 
pendulum  is  going  to  swing  back  and  you  will  find 
that  stuff  not  so  good  after  all."  I  can't  help  feeling 
that  we  will  have  to  stick  to  the  statement  so  often 
heard  from  those  who  have  the  most  experience — 
that  radium  is  the  one  palliative  remedy  but  we  have 
not  yet  found  a  cure-all.  So  far  as  I  can  see  from  the 
present  outlook,  radium  should  be  used  as  a  pallia- 
tive measure.  It  should  be  used  whenever  we 
operate;  should  by  preference  be  applied  before  op- 
eration and  subsequent  to  operation.  If  we  get  into 
an  operation  where  we  thought  the  growth  was  well 
localized  and  find  that  we  are  in  deep  water,  that 
there  is  evidently  an  extension  of  the  cancerous 
growth  beyond  the  confines  where  it  can  be  re- 
moved, we  should  think  of  applying  radium, 
inserting  it  into  the  tissues  in  the  region  of  the 
ureters  and  the  large  vessels  instead  of  trying  to  dig 
down  with  the  knife  or  scissors. 

One  little  point  that  has  not  been  dwelt  upon  is 
this:  a  good  many  of  the  so-called  "idiopathic 
hemorrhages"  are  functional  hremorrhages,  which 
come  on  in  women  35  to  37  years  of  age.  During 
the  past  2  years  I  have  come  to  believe  that  the 
signs  of  the  menopause  or  change  of  life  are  not 
limited  to  women  of  41  to  43,  but  that  there  is 
already  a  decadence  of  the  organs  of  internal  se- 
cretion at  a  much  earlier  qge.  If  we  treat  a  woman  of 
35  or  37  who  begins  to  develop  abnormal  uterine 
bleeding  at  the  time  of  the  menstrual  period,  even 
though  we  employ  a  comparatively  small  dose  of 
radium,  such  as  is  borne  very  well  by  the  younger 
women,  we  are  apt  to  produce  a  premature  meno- 
pause because  the  woman  has  already  the  meno- 
pausal symptoms. 

Dr.  Gerald  L.  Wendt,  (closing  discussion): 
I  realize,  of  course,  that  it  is  very  much  easier  for  a 
man  who  is  working  in  a  laboratory  with  the 
chemical  and  physical  elements  to  be  enthusiastic 
about  radium-treatment  than  for  those  who  are 
working  clinically.  There  is  no  doubt  that  the  con- 
ditions are  very  much  more  definite  in  the  laboratory. 
Yet  I  am  not  so  much  of  an  optimist  as  to  feel  that 
it  is  easy  to  determine  that  any  one  dose  will  have 
the  same  effect  on  all  patients, — we  probably  can- 
not say  that  an  erythema  skin-dose  is  just  the  same 
for  all  people,  or  that  the  same  application  will  have 
the  same  eft'ect  on  all  cases.  Aside  from  such  Con- 
siderations, there  is  every  reason  for  optimism 
when  experimental  work  is  accurate.  The  technique 
of  Dr.  Schmitz  shows  what  can  be  done  in  that 
direction.  But  there  is  a  vast  amount  of  loose  work 
that  comes  to  the  attention  of  the  man  in  the  lab- 
oratory and  one  large  cause  of  the  pessimism  is 
because  scientific  results  are  not  obtained.  I  have 
received  from  a  Chicago  hospital  a  tube  which  was 
supposed  to  contain  36  milligrams  and  found  that  it 
had  actually  only  14  or  16  milligrams,  yet  that 
tube  had  been  used  regularly  for  treatment.  Not 
only  is  it  common  to  fail  to  realize  just  how  much 
radium  is  present,  but  also  to  ignore  conditions  with 
regard  to  screening  and  so  on. 
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I  think  if  the  quantity  of  radium  present  is  care- 
fully determined  and  its  use  is  carefully  and  scien- 
tifically supervised  by  a  competent  physicist  a 
large  number  of  the  past  failures  will  be  easily  ex- 
plained and  remedied. 

It  cannot  be  too  strongly  emphasized,  as  was  men- 
tioned by  Dr.  Jones  and  others,  that  a  small  dose 
instead  of  being  destructive  is  stimulating.  That  is 
not  peculiar  to  radium  but  is  common  in  many 
chemical  reactions.  A  small  fire  if  blown  on  gently 
by  the  breath  will  flare  up  more  brightly  but  if 
blown  on  by  a  strong  wind  it  goes  out  altogether. 
This  radium  treatment  has  led  to  stimulating  and 
harmful  effects  when  conditions  have  not  been  care- 
fully regulated.  We  have  so  often  met  the  disastrous 
results  that  I  could  not  refrain  from  mentioning  this. 

Radium  is  not  a  bactericide.  For  some  reason 
bacteria  are  very  indifferent  to  the  action  of  X- 
rays  and  radium  rays.  It  would  seem  that  growing 
tissue  is  very  much  more  susceptible  to  radiation 
than  is  other  tissue.  Any  rapidly  growing  cell  is  a 
favorable  one  for  the  action  of  radiation.  Yet 
bacteria  do  not  respond  and  sepsis  cannot  be  pre- 
vented by  radiation  and  therefore  should  be  absent 
in  ail  cases  treated. 

I  neglected  to  say  in  regard  to  secondary  rays, 
that  it  is  essential  where  you  have  a  radium-tube 
close  to  the  organ  being  radiated  and  are  using  a 
brass  or  gold  applicator  to  enclose  it  in  a  rubber 
tube.  Otherwise,  you  get  secondary  rays  which  are 
harmful  to  the  tissues.  The  coating  of  rubber  is 
necessary  because,  while  it  does  not  give  oft"  any 
secondary  rays,  it  is  able  to  absorb  the  rays  that 
come  from  the  metallic  capsule.  The  material  of 
which  the  capsule  is  made  is  of  little  consequence. 

It  seems  that  the  treatment  by  radium  before  and 
after  removal  of  a  growth  is  the  most  common  and 
certainly  the  wisest  procedure.  Radium  alone  does 
not  accomplish  what  surgery  does,  but  as  a  prophy- 
lactic measure  after  operation  it  has  high  value. 

Dr.  II.  O.  JoxES  (closing  discussion) ;  1  believe 
there  was  only  one  question  in  regard  to  the  details 
and  that  was  concerning  the  X-ray.  I  have  very  little 
personal  knowledge  concerning  this,  but  the  man 
with  whom  I  conferred  said  that  the  voltage  of  140,- 
000  was  on  the  peak  basis,  and  stated  that  the 
spark  gap  was  not  of  very  material  significance. 

TORSION    OF    UTERUS    WITH    FIBROID 

Dr.  Esni,  Ries:  This  specimen,  black  as  you  see  it, 
was  removed  from  a  woman  75  years  old  on  the  22nd 
of  last  March,  after  she  had  carried  it  for  40  years. 
Forty-nine  years  ago,  when  in  labor  with  her  first 
child,  she  was  supposed  to  have  twins.  One  child  was 
born  and  there  was  a  big  mass  remaining  which  was 
supposed  to  be  another  child  but  was  found  to  be  a 
tumor — and  here  is  the  tumor.  Forty-nine  years 
ago  it  was  of  such  size  that  it  was  mistaken  for  a 
twin.  The  patient  gave  birth  to  three  more  children 
after  this  tumor  was  found  in  her.  In  all  three  la- 
bors the  placenta  had  to  be  detached   manually. 


The  last  child  was  born  37  years  ago;  there  has  been 
one  miscarriage  since.  Her  menstrual  periods  after 
the  birth  of  the  first  child  were  always  copious  and 
painful.  After  the  miscarriage  the  menstruation 
was  very  profuse  and  painful.  Since  her  fifty-fifth 
year  when  she  had  her  menopause,  there  has  been 
no  discharge  from  the  uterus  or  vagina,  but  there 
have  been  attacks  of  pain  which  were  localized  in 
this  tumor.  These  attacks  were  associated  with 
some  nausea  and  some  constipation,  but  practically 
no  vomiting  and  no  fever.  She  went  on  like  this  un- 
til the  17th  of  last  March  when  she  was  taken  with 
a  very  severe  attack  of  pain,  vomited  a  little,  the 
abdomen  became  distended,  it  was  impossible  to 
get  the  bowels  to  move  and  the  tumor  rapidly 
became  larger  and  harder  and  very  painful.  The 
family  physician  made  a  very  correct  diagnosis  of 
torsion  of  the  pedicle  of  the  tumor.  The  tumor  was 
lying  to  one  side  and  it  was  easy  to  assume  that  it 
was  ovarian,  especially  as  the  patient  stated  that  it 
had  been  on  her  right  side  all  her  life.   On  March  21 

1  saw  her  and  advised  operation. 

On  the  22nd  she  came  for  operation.  The  abdo- 
men was  opened  in  the  mid-line  and  the  tumor 
presented,  and  was  black.  We  were  not  surprised 
at  the  black  color  because  we  had  suspected  a 
twist  of  the  pedicle.  The  unusual  thing  was  that 
all  the  appendages  were  hanging  free  on  the  side 
and  the  uterus  itself  was  the  pedicle,  with  three 
twists  of  180  degrees.  I  untwisted  the  tumor  on  the 
table,  demonstrating  how  far  it  had  to  be  twisted 
back  before  it  was  all  untwisted.  There  was  a  little 
free  fluid  in  the  abdomen  and  one  coil  of  small 
intestine  adherent  to  the  tumor,  but  otherwise  no 
adhesions.  Below  the  twist  the  remnant  of  the  sus- 
pensory ligament  of  the  ovary  was  perfectly  white. 
At  the  point  of  the  twist  there  was  as  sharp  a  fur- 
row in  the  cervix  as  you  can  see  in  a  strangulated 
bowel. 

The  operation  was  very  simple,  only  17  minutes 
elapsing  from  the  time  of  the  incision  until  the 
last  stitch  was  placed.  The  patient  took  about  120 
cubic  centimeters  of  ether.    She  left  the  hospital  in 

2  weeks.  She  is  now  perfectly  comfortable  and 
walking  about. 

The  interesting  part  about  the  tumor  is  that  it 
is  infiltrated  with  blood.  In  the  posterior  wall  you 
see  a  yellow  tumor  which  is  an  old  fibroid  and 
which  has  undergone  calcareous  degeneration  to 
such  an  extent  that  when  I  tried  to  open  it  I  had  to 
use  a  chisel.  The  uterine  cavity  is  lined  with  black 
mucosa  in  consequence  of  the  h;cniorrhage  and  has 
no  communication  with  the  cervix.  The  uterine 
cavity  was  filled  with  blood  and  the  cavity  in  the 
old  degenerated  tumor  also  was  tilled  with  black 
blood.  There  was  no  degeneration  in  the  uterine 
wall;  nothing  but  the  infiltration  with  blood. 
There  was  no  malignancy  anywhere.  I  may  add 
that  we  have  found  one  other  reason  for  her  abdom- 
inal pain  in  the  last  20  years.  The  incision  went  up 
to  the  umbilicus  and  during  my  examination  I  saw 
a  gall-bladder  the  size  of  an  orange  coming  down 
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from  the  liver  filled  with  clear  greenish  fluid  and 
separated  entirely  from  the  cystic  duct. 

ADENOCARCINOMA    OF    THE    UTERUS 

Dr.  C.  Henry  Davis,  Milwaukee,  Wisconsin: 
I  wish  to  exhibit  two  specimens  and  report  briefly 
three  cases  of  adenocarcinoma  of  the  uterus  because 
of  certain  interesting  features  in  the  diagnosis. 

Last  October  a  patient  was  sent  to  me  with  a 
history  of  incontinence  of  urine  of  9  months'  dura- 
tion. There  were  no  other  symptoms  of  any  sort. 
The  examination  failed  to  show  any  physical  reason 
for  the  incontinence  and  the  examination  of  the 
urine  was  negative  except  for  a  slight  trace  of  al- 
bumin and  a  few  hyaline  casts.  A  second  specimen 
the  following  day  showed  a  similar  condition.  A  second 
pelvic  examination  was  made  and  certain  findings 
previously  noted  were  checked  up.  At  the  time  of 
the  first  examination  I  found  a  freely  movable  mass 
the  size  of  a  goose-egg  in  the  right  side  of  the  pelvis. 
The  uterus  was  small,  but  nodular.  The  woman  was 
58  years  of  age — a  number  of  years  past  the  meno- 
pause. She  had  been  married  for  many  years  but 
had  never  been  pregnant.  My  original  belief  was 
that  she  had  an  old  tubo-ovarian  infection  and  small 
multiple  fibroids  of  the  uterus  which,  as  she  was  past 
the  menopause,  would  cause  no  further  symptoms. 

In  checking  up  the  history  as  taken  before  the 
first  examination  it  was  noted  that  the  trouble  from 
incontinence  of  urine  had  gradually  increased 
until  at  the  time  of  examination  a  pad  would  be 
saturated  in  4  or  5  hours,  day  or  night.  At  the 
time  of  the  second  examination  a  speculum  was 
inserted  and  the  cervix  was  carefully  inspected.  In 
the  cervical  canal  fluid  was  present.  This  was 
wiped  away,  but  in  the  course  of  a  minute  another 
drop  of  fluid  appeared.  A  dry  tampon  was  inserted 
and  left  in  place  for  about  5  hours.  At  the  end  of 
that  time  the  pad  which  was  given  her  at  the 
office  was  dry,  but  the  tampon  was  soaked.  I 
made  a  diagnosis  of  probable  malignancy  and  2 
weeks  later  this  specimen  was  removed.  The  mass 
on  the  right  side  proved  to  be  a  leiomyoma  of  the 
right  ovary,  and  the  small  masses  on  the  uterus 
proved  to  be  small  leiomyomata.  There  was  a  small 
adenocarcinoma  in  the  uterine  cavity  independent 
of  the  leiomyomata.  The  patient  had  a  stormy 
convalescence  because  of  myocardial  symptoms,  but 
is  now  in  excellent  health  except  for  heart  condition. 

The  second  case  presents  another  problem  in 
diagnosis,  and  brings  up  a  question  as  to  how  many 
/ears  an  adenocarcinoma  may  exist  in  the  uterus 
.vithout  killing  the  patient. 

This  second  specimen  was  removed  one  week  ago 
from  a  patient  whom  I  first  saw  in  February  of  last 
year.  She  gave  a  history  that  in  July,  1916,  while 
having  menopausal  symptoms,  she  began  to  bleed 
and  bled  until  the  end  of  August.  In  September  she 
had  a  period  which  was  fairly  normal  except  that 
it  was  very  profuse  and  lasted  longer  than  usual. 
In  October  there  was  a  similar  menstrual  history. 


In  November  she  was  operated  upon  by  a  Chicago 
surgeon  who  removed  a  malignant  tumor  of  the  left 
ovary  without,  apparently,  investigating  the  uterus. 
Following  this  operation  she  continued  to  have  a 
vaginal  discharge  but  did  not  have  any  more  bleed- 
ing. The  nervous  symptoms  of  the  menopause 
persisted. 

Because  of  slight  abdominal  distress  she  came  to 
me  for  examination  in  February,  1920.  Because  of  a 
rigid  hymen  it  was  impossible  to  make  a  satisfactory 
e.xamination  in  the  office  and  I  advised  that  she  go 
to  the  hospital  for  anssthctic  examination  or  re- 
turn to  Chicago  and  consult  the  surgeon  who  re- 
moved the  ovary.  She  returned  to  Chicago  and 
was  assured  that  she  was  all  right ,  but  very  ansmic. 

April  2,  192 1, 1  removed  from  her  cervix  a  polypus 
which  was  attached  near  the  internal  os.  This 
polypus  proved  to  be  malignant.  After  consultation 
regarding  the  patient's  fitness  for  a  radical  opera- 
tion, this  specimen  was  removed.  There  is  a  car- 
cinomatous mass  filling  the  entire  cavity  of  the 
uterus.  The  uterus  when  opened  showed  that  the 
polypus  had  projected  from  the  internal  os  and 
doubtless  was  an  extension  from  the  growth  above. 
The  question  is,  did  this  woman  have  an  adeno- 
carcinoma in  the  uterus  in  1916,  or  did  it  develop 
subsequently? 

The  third  case,  a  woman  of  62,  called  on  her  family 
physician  in  June,  1910,  because  of  a  slight  bloody 
discharge  from  the  vagina.  He  found  on  inspection 
a  slight  ulceration  of  the  cervix  and  after  a  few 
ichthyol-glycerine  tampons  the  bleeding  stopped. 
In  June,  1920,  a  slight  bloody  discharge  developed 
while  walking.  She  returned  to  her  physician,  who 
gave  her  a  few  tampon  treatments,  this  time  with- 
out improvement.  I  saw  her  early  in  July.  At  that 
time  the  blood-pressure  was  220;  there  was  a  slight 
ulceration  of  the  cervix  and  it  seemed  possible  that 
due  to  the  high  blood-pressure,  blood  was  oozing 
from  a  senile  mucosa.  She  was  suffering  from  an  old 
mitral  stenosis  and  myocarditis.  She  was  a  very 
stout  woman  and  a  satisfactory  examination  was 
out  of  the  question  without  an  anaesthetic.  Her 
condition  was  such  that  we  decided  to  put  her  to  bed 
and  keep  her  at  rest.  Under  treatment  the  pressure 
gradually  dropped  to  as  low  as  138,  but  the  bloody 
discharge  gradually  increased.  By  the  end  of 
September  her  condition  was  such  that  we  believed 
she  could  stand  an  anaesthetic,  for  diagnostic  cur- 
ettage. The  curettage  gave  profuse  scrapings  which 
microscopically  showed  the  presence  of  an  adeno- 
carcinoma. This  was  clearly  a  case  for  radium- 
therapy  and  during  the  next  3  weeks  she  received  a 
total  of  4,783  milligram  hours.  Her  condition  since 
then  has  been  gradually  improving  and  at  present 
she  is  as  well  as  at  any  time  during  the  past  several 
years. 

These  three  cases  are  reported  because,  in  my 
experience,  the  symptoms  are  rather  unusual  and 
they  suggest  that  we  may  aU  overlook  adenocarci- 
noma of  the  body  of  the  uterus  until  it  has  been  pres- 
ent for  many  months. 
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JOINT    MEETING   CHICAGO   MEDICAL   AND    CHICAGO   SURGICAL 
SOCIETIES,  APRIL    20,  1921 

Dr.  William  Fuller,  President  Chicago  Surgical  Society,  Presiding 


IS   AN   EXPERIENCED   SURGEON  EVER  JUSTI- 
FIED    IN     VIOLATING     THE     RECOGNIZED 
SURGICAL     TECHNIQUE      IN      MALIGNANT 
GROWTHS  ? 
Dr.  L.  L.  McArthur  read  a  paper  entitled  "Is 

an  Experienced  Surgeon  Ever  Justified  in  Violating 

the  Recognized  Surgical  Technique  in  Malignant 

Growths?"    (Seep.  406). 

DISCUSSION 

Dr.  Ludvig  Hektoen  :  I  remember  well  the  case 
of  the  tumor  of  the  front  of  the  mandible  that  Dr. 
jMc.\rthur  referred  to.  It  was  a  typical  giant  cell 
sarcoma.  May  I  say  also  that  Dr.  Mc.\rlhur's 
procedure  in  the  cases  he  described  certainly  has 
been  justified  fully  by  the  outcome  in  each  case. 

Dr.  E.  W.  Aj^drews:  Four  of  the  individuals  re- 
ported by  Dr.  McArthur  in  the  series  of  twenty  I 
have  personally  examined  and  in  each  case  I  was 
struck  with  the  superiority  of  judgment  of  the 
thinking  man  over  that  of  the  routinist.  The  rou- 
tinist  would  have  badly  mutilated  all  of  these  peo- 
ple and  have  damaged  them  physically  to  an  extent 
that  was  not  necessary  and  would  have  done  it  fol- 
lowing out  what  Dr.  McArthur  called  tonight  the 
standard  rules  of  surgical  practice.  Now  I  question 
those  rules.  Ought  we  to  have  them?  Who  made 
those  rules  and  what  authority  do  they  rest  upon? 
It  brings  up  the  broad,  general  subject  of  conflict, 
which  I  think  has  always  existed  and  always  will 
e.xist  between  inductive  science,  the  science  of  ob- 
servation, and  deductive  or  the  science  of  reasoning. 
That  is  not  saying  there  is  no  room  in  medicine  for 
general  rules  and  standardized  procedures.  It  just 
brings  up  the  whole  question  of  the  infallibility  of 
these  rules  and  their  permanence.  Too  many  rules 
lead  us  into  scientific  militarism.  Militarism  is 
illustrated  by  what  occurred  during  the  war.  There 
were  rules  sent  out  from  the  bureaus  absolutely 
forbidding  certain  things  and  minutely  ordering 
certain  other  things.  But  scientific  truth  is  not  a 
thing  of  ironclad  rules;  it  is  a  thing  demanding 
research  and  analysis.  At  one  period  every  case 
of  empyema  had  to  be  operated  upon  immediately 
when  seen.  The  same  bureaus  sent  out  within  a 
year  orders  reversing  this  method  of  treatment. 
We  see  the  same  practice  in  surgical  teaching; 
certain  recognized  principles  are  infallibly  laid  down 
in  one  generation  and  are  freely  contradicted  in  the 
next.  I  suppose  another  illustration  would  em- 
phasize this  point.  Dogmatic  rules  are  advocated 
in  the  great  national  meetings  of  our  societies,  as  for 


example,  that  every  case  of  appendicitis  must  be 
operated  upon  the  moment  it  is  diagnosed,  only  to 
see  such  rules  lived  down  in  the  experience  of  cer- 
tain men  whose  minds  could  rise  above  mere  rou- 
tine. So  this  sort  of  a  paper  interests  one  who  likes 
to  take  a  broad  view  of  the  plain  truth  and  nothing 
else.  There  is  not  in  science  any  place  for  standardi- 
zation which  crystallizes  to  such  an  extent  that  broad- 
minded  men  at  certain  times  cannot  lay  it  aside. 
If  there  were  such  a  place  all  progress  w'ould  be  at 
an  end;  medical  science  would  have  become  a  dead 
thing. 

Dr.  William  Fuller.  The  paper  to  which  you 
have  just  listened  gave  the  result  of  personal  ex- 
periences in  the  operability  of  malignant  disease. 
Those  who  feel  able  properly  to  select  the  cases  call- 
ing for  limited  surgery  as  recommended  in  this  paper 
should,  in  the  future,  probably  do  better  work  in 
malignant  disease. 

A  few  thoughts  on  this  subject  have  long  been  in 
my  mind  and  I  should  like  to  express  them  here. 
Twenty-five  years  have  passed  since  I  first  witnessed 
an  operation  for  malignant  disease.  During  this 
time  I  have  heard  many  discussions,  and  have 
read  valuable  contributions  to  the  literature  on 
this  subject.  The  research  worker  has  provided 
the  profession  with  much  valuable  information  on 
cancer,  and  the  surgeon  has  perfected  a  technique 
in  operating  which  the  future,  immediate  or  remote, 
will  hardly  improve  upon.  It  has  long  been  my  be- 
lief, more  strongly  now  than  ever  before,  that  the 
qualified  medical  man  could  more  often  effect  a 
cure  in  malignant  disease  than  now  is  the  rule  if  a 
few  obstacles  to  his  work  could  be  brushed  away. 

It  is  probably  true  that  the  mortality  in  malig- 
nant disease  is  as  high,  if  not  higher,  than  it  has 
ever  been  before.  It  is  also  true  as  some  have  stated 
that  one  woman  in  seven  and  one  man  in  eleven 
the  world  over  are  dying  with  some  form  of  malig- 
nant disease.  People  no  longer  believe  strongly  in 
surgery  as  a  means  of  curing  cancer;  they  have  be- 
come skeptical  as  to  the  value  of  radium  and  X-ray; 
and  as  a  result  of  this,  the  victims  of  malignant 
disease  are  finding  their  way  in  droves  to  the  cancer 
quacks,  and  are  fast  falling  further  victims  to  the 
miserable  and  wretched  teaching  of  the  various 
cults  the  followers  of  which  thrive  and  fatten  on 
the  credulity  and  ignorance  of  these  people.  To 
all  this  deplorable  thing  the  scientific  doctor  with- 
out protest  stands  calmly  by  and  realizes  well  the 
cause  of  the  high  death  rate  in  cancer,  and  accepts 
with  resignation  the  maledictions  heaped  upon  his 
head  for  his  short-comings  in  his  efforts  to  cure 
cancer.     Why   not   agree   to   these  expressions  so 
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often  heard  and  admit  that  measures  now  employed 
for  the  cure  of  malignant  disease  fail  utterly,  but 
let  us  make  sure  to  place  the  blame,  in  part  at 
least,  exactly  where  it  belongs,  namely,  at  the  door 
of  the  cancer  victim. 

Is  it  not  time  if  we  are  to  go  on  with  future 
efforts  to  cure  malignant  disease  that  some  attempt 
in  some  way  or  somehow  be  made  to  teach  people 
.generally  a  few  well  known  facts  about  cancer 
which  are  so  essential  and  necessary.  May  we  not 
leach  that  first,  the  cure  of  malignant  disease  calls 
for  co-operation  on  the  part  of  the  able  doctor  and 
I  he  alert  and  intelligent  patient;  that  cancer  as  we 
view  it  today  is  in  most  instances  at  least  a  local 
>  ondition  in  the  beginning  and  that  while  it  remains 
-o  it  is  amenable  only  to  the  ministrations  of  the 
scientific  medical  man;  that  after  it  is  no  longer 
local  but  has  become  metastasized,  no  form  of 
treatment  known  today  will  avail  anything;  and 
that  further,  he  who  contends  otherwise  is  ignorant 
of  what  cancer  is,  or  an  imposter,  or  both.  Teach 
people  that  the  opportunity  for  cure  of  malignant 
disease  "knocks  unbidden  once  at  every  door"  and 
he  who  fails  to  hear  or  to  heed  is  gambling  with 
death  with  odds  against  him. 

I  have  great  faith  in  our  ability  to  teach  to  the 
laity  some  of  these  vital  facts.  It  is  time  now  to 
speak  out  and  endeavor  to  show  further  that  meas- 
ures for  the  cure  of  malignant  disease  other  than  the 
ones  here  mentioned  are  futile  and  are  the  result  of 
muddled  thinking  on  the  part  of  silly  and  misguided 
people.  Unless  the  future  provides  some  means  of 
disseminating  a  little  better,  or  further  knowledge 
on  the  subject  of  malignant  disease  among  people 
g;nerally,  25  years  more  or  many  times  that  will 
find  the  profession  groping  about  in  an  aimless  effort, 
trying  to  free  itself  from  the  dilemma  in  which  it  now 
finds  itself  in  the  rather  hopeless  attempt  to  cure 
malignant  disease. 

It  seems  to  me  that  just  so  long  as  legislators  and 
lawmakers  spread  upon  the  statute  books  laws 
which  legalize  the  practice  of  medicine  by  men  not 
qualified  to  practice  it,  and  I  refer  particularly  to 
the  devotees  and  disciples  of  "new  thought," 
Christian  science,  osteopathy,  chiropracty,  with 
other  humbugs,  just  so  long  will  we  be  confronted 
by  problems  which  we  can  never  solve.  Prompt 
and  efficient  treatment  has  reduced  the  mortality 
in  many  surgical  affections  to  practically  nothing, 
among  which  is  that  of  appendicitis.  Will  not  the 
same  timely  and  intelligent  action  on  the  part  of 
the  profession  and  the  laity  as  well,  measurably 
reduce  the  mortality  in  malignant  disease? 

The  pro-cancer  lesion  is  not  receiving  the  atten- 
tion its  importance  demands.  Some  dispute  any 
relation  between  this  lesion  and  malignancy,  par- 
ticularly the  workers  in  research  on  cancer  and  the 
students  of  the  pathology  of  this  disease.  "A 
woman  with  a  benign  tumor  in  her  breast  is  just 
as  liable  to  have  cancer  in  her  breast  as  the  woman 
without  such  a  tumor,  but  no  more  so"  is  a  state- 
ment which  was  made  from  this  platform  recently, 


which  is  wrong  and  should  not  pass  without  a  chal- 
lenge. Cancer  is  prone  to  develop  in  tissues  having 
passed  their  life  of  greatest  physiological  activity; 
more  prone  to  develop,  as  we  see  it  clinically,  in 
such  tissue  the  seat  of  any  pathological  condition, 
an  observation  which  has  thousands  of  times  been 
made  by  surgeons  the  world  over. 

If  there  is  no  relation  between  this  so-called  pre- 
cancer lesion  and  subsequent  malignancy,  then  why 
is  it  that  an  individual  who  has  long  had  such  a  lesion 
will  develop  a  cancer  right  directly  in  this  lesion? 
Again  if  the  pre-cancer  lesion  has  by  surgery,  or 
other  means  been  cured  in  an  individual,  why  will 
his  cancer  develop  at  some  point  other  than  the 
one  which  was  the  seat  of  the  pre-cancer  lesion? 
The  individual  with  an  uncured  lesion  develops 
a  cancer  in  his  lesion;  the  individual  with  a  healed 
lesion  develops  a  cancer  at  some  point  other  than 
this.   Why? 

I  believe  that  any  pathological  condition,  such 
as  constitutes  the  so-called  pre-cancer  lesion,  be  it 
never  so  insignificant,  occurring  about  middle  life, 
and  which  fails  to  undergo  spontaneous  healing, 
or  fails  to  respond  promptly  to  treatment,  should 
be  regarded  as  potential  cancer  and  treated  accord- 
ingly. If  this  teaching  could  reach  the  average 
individual,  by  reducing  it  to  terms  fully  under- 
standable in  all  instances,  we  would,  to  begin  with, 
see  less  malignancy.  The  ulcerating  wen,  the  fis- 
sured lip,  leucoplakia  of  the  tongue,  tumor  of  the 
breast,  the  gastric  ulcer,  the  various  trivial  lesions 
frequently  seen  on  the  uterus,  with  the  manifold 
lesions  of  the  skin,  like  seborrhoea,  keratoses,  moles, 
warts,  etc.,  would  soon  be  regarded  as  serious  mat- 
ters oftentimes,  and  receive  the  prompt  and  ener- 
getic attention  many  of  them  demand. 

Let  us  remember  that  with  all  our  vaunted  knowl- 
edge of  malignant  disease,  people  are  still  dying  at  a 
sickening  rate  everywhere.  As  the  matter  now 
stands  has  not  the  physician  already  acquired 
knowledge  on  this  subject  of  which  he  is  making  no 
use?  His  knowledge  is  sound  and  complete  enough, 
but  has  he  the  material  at  hand  on  which  most 
effectively  to  apply  it?  Is  this  not  the  type  of 
knowledge  of  which  Froude  spoke  when  he  said 
"The  only  knowledge  worth  while  and  that  has  life 
and  growth  in  it,  is  the  knowledge  we  can  use;  the 
rest  hangs  like  dust  about  the  brain  and  dries  like 
rain  drops  off  the  stones."  In  other  words  we,  as 
a  profession,  are  "all  dressed  up  with  no  place  to 
go."  If  the  qualified  physician  is  the  only  authority 
on  cancer  and  allied  diseases,  the  sooner  the  world 
finds  it  out  the  sooner  will  the  pretender  and  the 
parasite  reach  his  level. 

You  will  recall  that  splendid  meeting  of  the  repre- 
sentative members  of  the  profession  which  took 
place  some  2  or  3  weeks  ago  here  in  the  city.  You 
have  no  doubt  read  and  possibly  heard  them  dis- 
cuss the  high  aims  they  are  planning  for  the  uplift 
of  medicine  as  they  have  done  in  previous  years 
and  you  have  seen  many  of  their  plans  materialize  no 
doubt.    But  let  me  call  to  your  attention  the  very 
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small  percentage  of  the  community  that  will  ever 
know  that  such  meetings  are  even  being  held.  In- 
deed only  a  small  percentage  of  the  profession,  not 
to  mention  the  general  public,  will  be  cognizant  of 
what  was  said  and  done  there.  Would  not  some 
legitimate  means  of  publicity  have  been  a  profitable 
thing;  might  not  the  public  have  been  invited,  if 
not  urged,  to  attend  these  meetings  and  learn  what 
the  science  of  medicine  is  really  aiming  to  bring 
about? 

Now  let  me  bring  to  your  notice  a  method  of  ad- 
vertising, a  propaganda  w'hich  I  show  you  here. 
I  hold  in  my  hand  a  copy  of  one  of  our  great  daily 
papers  in  which  the  chiropractors  take  a  whole 
page  to  tell  the  people  of  the  country  what  marvel- 
ous things  are  coming  to  pass  as  a  result  of  their 
teaching.  Upon  this  page  we  are  regaled  with  the 
fact  that  0,000  chiropractors  of  the  country  arc 
"making  the  blind  to  see,  the  deaf  to  hear,  and  the 
paralyzed  to  walk."  Think  of  it!  Nine  thousand 
of  these  shining  lights  competin  gwith  Dr.  I\Ic.\rthur, 
with  you,  and  with  me,  in  the  treatment  of  the  sick. 
This  is  a  means  of  disseminating  knowledge,  gentle- 
men, to  which  a  self-respecting  individual  could 
hardly  stoop,  but  it,  nevertheless,  reaches  the  entire 
community,  and  everybody  in  it  from  childhood 
to  manhood,  from  the  ploughboy  to  the  plutocrat, 
and  tells  them  in  plain  but  untruthful  English  how 
they  are  "curing"  man's  ills  and  "putting  it  all 
over"  the  medical  man.  Let  me  remind  you  again 
that  this  is  not  believed  by  the  ordinary  individual 
only,  but  by  the  university  professor  occasionally, 
the  college  graduate,  the  farmer,  the  business  man, 
the  banker,  and  the  baker. 

Is  it  not  time,  I  would  ask  again,  for  us  to  divest 
ourselves  of  a  little  modesty,  be  it  false  or  real,  and 
frankly  tell  the  world  a  little  of  the  truth  about  this 
matter?  Or  shall  we  go  right  on  for  ages  to  come 
witnessing  the  continuation  of  the  old  regime  for 
our  own  edification  and  satisfaction  while  the  "arch 
enemy"  of  mankind  is  taking  its  toll  in  death  of 
thousands  of  people  everywhere  on  the  face  of  the 
earth? 

Surely  it  seems  to  mc  that  any  legitimate  plan, 
scheme,  or  method  that  could  be  carried  out  and 
that  would  disseminate  knowledge  among  the 
people  or  the  public  to  the  end  that  a  few  points 
or  facts  here  mentioned  might  become  common 
property  or  knowledge,  would  eventually  bring 
about  a  more  early  and  timely  co-operation  on  the 
part  of  all  concerned  and  result  in  the  prevention  and 
often  the  cure  of  a  disease  which  has  long  been  a 
nightmare  to  the  best  and  brightest  minds  of  the 
world. 

Uk.  Max  Thorek:  I  did  not  intend  to  say  any- 
thing this  evening  but  there  were  so  many  key- 
notes sounded  relative  to  the  illustrious  paper  of 
Dr.  Mc.^rthur  that  I  could  not  resist  for  5  minutes 
to  dwell  on  some  of  the  salient  features.  We  have 
not  been  sticking  closely  to  the  issue  of  Dr.  Mc.'\r- 
thur's  paper.  The  principle  of  his  argument  is,  are 
we  justified  in  laying  aside  certain  standard  rules 


which  we  are  taught  in  medical  schools?  It  has  been 
brought  out  in  the  discussion  that  that  may  be  done. 
We  may  argue  until  doomsday  as  to  the  etiological 
factors  of  carcinoma.  This  is  no  place  to  argue 
them.  We  know  nothing  of  it.  We  may  entertain 
the  Cohnheim  theory  or  the  theorj'  of  infection  or 
whatever  we  like.  It  is  an  established  fact  that  the 
etiology  of  carcinoma  is  obscure. 

The  second  problem  is:  Shall  we  teach  our  stu- 
dents the  fundamental  principles  and  differential 
diagnostic  points  of  carcinoma  and  other  malignan- 
cies and  teach  them  to  recognize  them?  I  believe 
as  far  as  the  student  is  concerned  that  it  is  absolutely 
proper  to  inculcate  him  with  the  fundamental  prin- 
ciples as  far  as  underlies  the  etiology  and  differential 
diagnosis  of  malignancy,  but  when  we  talk  to  medi- 
cal men  or  to  surgeons  of  maturer  judgment  the 
picture  assumes  an  entirely  different  aspect.  A 
valuable  lesson  could  be  learned  from  the  case  cited 
by  Dr.  McArthur  in  which  a  giant-cell  sarcoma, 
as  diagnosed  by  Dr.  Hektoen  and  confirmed  by  an- 
other pathologist,  could  be  removed  and  the  patient 
live  for  so  long  a  time  without  a  recurrence.  How- 
ever, that  is  not  true  in  every  case,  as  Dr.  McArthur 
said.  He  is  competent  to  judge.  A  man  only  is 
competent  to  judge  who  has  had  years  of  experience 
and  sees  a  number  of  cases. 

Now  then  Dr.  Fuller's  statement  requires  a  few- 
words.  There  is  a  certain  malacia  of  the  spinal 
cord  of  the  profession,  which  makes  them  afraid  to 
assert  themselves.  No  such  thing  as  this  chiro- 
practic propaganda  would  appear  in  the  newspapers 
if  we  were  not  afraid.  If  you  should  contradict  that 
in  the  newspaper,  you  would  be  heralded  as  an  ad- 
vertiser. It  is  only  by  the  dissemination  of  knowl- 
edge among  the  laity  that  we  can  get  rid  of  such 
people  as  chiropractors,  Christian  science  practi- 
tioners, and  similar  healers.  But  we  must  have  co- 
operation among  ourselves  and  not  fear  criticisms 
when  we  contradict  these  fakes  through  the  lay  press. 

Dr.  Thom.\s  L.  Gilmer:  It  has  been  my  good 
fortune  to  have  been  present  when  Dr.  Mc.-\rthur 
did  most  of  the  operations  he  speaks  of  and  I  fully 
corroborate  what  he  has  said  about  the  results. 
I  have  seen  some  of  these  patients  at  frequent  in- 
tervals for  a  number  of  years. 

Many  years  ago  I  observed  the  result  of  certain 
surgical  procedures  which  compelled  me  to  believe 
that  entirely  too  much  mutilization  of  the  jaws,  es- 
pecially of  the  mandible,  was  done  for  the  cure  of  the 
benign  epulis,  giant-cell  sarcoma,  odontomes,  dent- 
igerous  and  other  cysts  found  in  the  mouth.  The 
most  common  tumor  of  the  jaw  is  the  benign  epulis, 
and  it  never  requires  a  mutilating  operation  for  its 
removal,  neither  does  the  giant-cell  sarcoma  which 
is  not  specifically  malignant. 

Unnecessary  mutilation  of  the  tissues  of  the 
jaws  led  me  to  write  a  paper  which  I  read  before 
the  Stomatological  Section  of  the  .American  Medical 
.Association  in  igog  on  "Conservative  Surgery  for 
the  Treatment  of  Diseases  of  the  Mandible."  In 
this  paper,  I  not  only  made  a  plea  for  less  radical 
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operations  for  benign  growths  but  at  the  same  time, 
made  a  plea  for  less  mutilating  surgery  in  the  treat- 
ment of  some  of  the  malignant  growths  of  the  man- 
dible. 

In  a  few  cases  of  carcinoma  of  the  mandible  when 
I  discovered  the  disease  early,  before  there  had  been 
involvement  of  the  base  of  the  jaw,  the  disease  hav- 
ing been  confined  to  the  superficial  parts  of  the  al- 
veolar process,  I  cut  away  all  of  the  alveolar  portion 
of  the  mandible,  leaving  only  a  narrow  strip  of  the 
cortical  portion  of  the  base  of  the  jaw  which  was 
sufficient  to  preserve  its  continuity. 

The  first  operation  of  this  kind  that  I  performed 
was  15  years  ago  and  the  patient  still  lives  and  there 
has  been  no  recurrence.  I  have  treated  other  simi- 
lar cases  in  exactly  the  same  wa}',  which  have  re- 
mained well  over  a  period  of  a  number  of  years. 
In  all  of  these  cases,  the  tissues  was  examined  in  the 
laboratory  at  St.  Luke's  Hospital  and  a  definite 
diagnosis  made  of  carcinoma. 

The  question  that  Dr.  McArthur  has  raised,  it 
seems  to  me,  he  has  answered  himself  in  the  results 
that  he  has  obtained  in  the  cases  cited.  He  has 
certainly  been  justified,  as  any  of  our  other  surgeons 
would  be,  in  determining  procedures  by  the  condi- 
tions observed  at  the  time. 

The  rules  laid  down  by  the  textbook  on  this  sub- 
ject as  taught  10  or  20  years  ago  are  of  little  present 
value,  and  it  seems  to  me  that  any  surgeon  with  the 
reputation  of  Dr.  McArthur  should  feel  that  he  is, 
in  no  wav  bound  bv  the  dictum  of  the  textbook 


that  goes  contrary  to  his  experience  and  belief 
in  these  matters. 

Dr.  L.  L.  ]Mc.\rthur  (closing) :  I  am  very  much 
obliged  to  you  for  your  patience.  Inasmuch  as  some 
of  the  cases  were  operated  upon  20  years  ago,  I 
feel  the  results  are  conclusive  of  cure. 

I  had  hoped  that  something  might  enter  the  rec- 
ords from  the  discussion  tonight  so  that  if  in  the 
future  some  surgeon  using  his  head,  violated  the 
rules  taught  by  the  best  svrgeons,  and  in  our  best 
textbooks  should  by  any  n  ischance  have  a  medico- 
legal aspect  arise  from  it,  some  record  might  be  here 
that  would  protect  him  from  unfair  criticism  and 
undue  financial  damage.  Hedge  the  case  about 
very  carefully  by  explaining  to  the  patient  and  his 
family,  give  it  in  writing  if  you  desire, — that  you 
are  about  to  violate  the  rules  if  you  see  justification, 
then  go  ahead  and  do  it.  There  are  times  when  you 
wiU  be  very  much  pleased  indeed  that  you  have  done 
it.  Let  no  man  here  take  advantage  of  this  state- 
ment and  the  argument  I  have  made  tonight  to  do 
a  minor  operation  because  he  is  afraid  to  do  the 
major  operation.  You  may  have  recurrence  and 
you  will  have  to  take  active  steps  immediately  if 
anything  shows  but  go  ahead,  sometimes  you  wdll 
be  very  glad  that  you  violated  those  rules  which 
you  teach  students  and  which  should  not  apply 
infallibly  and  without  exception  to  the  surgeon. 

Dr.  Carl  Beck  read  a  paper  on  "Treatment  of 
Large  Empyema  Cavities"  and  demonstrated  a 
patient. 
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THE  DEPARTMENT  OF  LITERARY  RESEARCH  OF  THE 
AMERICAN  COLLEGE  OF  SURGEONS 


TO  meet  a  growing  need  which  has  been 
voiced  by  Fellows  of  the  College  during  the 
past  year,  the  Department  of  Literary 
Research  has  been  organized  in  association  with 
the  new  College  Library,  and  has  entered  upon  its 
field  of  service  to  Fellows  of  the  College  and  to 
members  of  the  surgical  profession.  The  Depart- 
ment is  now  ready  to  assist  surgeons  and  workers 
in  closely  aUied  branches  of  medicine  in  their 
hterary  work  through  the  preparation  of  bibliog- 
raphies, abstracts,  and  translations  on  any  given 
subject  related  to  general  surgery  or  to  the  sur- 
gical specialties,  the  compilation  of  such  material, 
or  any  other  editorial  work  which  may  be  desired. 
Exhaustive  literary  researches  in  fields  pertaining 
to  surgery  will  be  gladly  undertaken.  Such  work 
will  include  a  thorough  search  of  the  hterature  on 
the  particular  subject  under  investigation,  the 
preparation  of  special  and  comprehensive  bibliog- 
raphies, and  a  careful  collection  of  the  material 
from  the  original  sources.  All  inquiries  regarding 
previous  work  in  any  particular  field  related  to 
surgery  will  be  answered  as  promptly  as  possible, 
and'  data  concerning  papers,  books,  and  mono- 
graphs on  surgical  subjects  will  be  gladly  fur- 
nished.    For   such   work   the   Department   will 


have  the  use  of  the  John  Crerar  Aledical  Library, 
one  of  the  largest  in  the  country,  until  the  refer- 
ence department  of  the  College  Library  is  fully 
developed. 

In  association  with  the  Department  on  Hos- 
pital Standardization,  an  index  and  cross  reference 
file  of  current  hospital  literature  is  being  pre- 
pared, and  will  be  available  for  the  use  of  those 
interested  in  hospital  problems. 

To  further  the  more  thorough  study  of  scientific 
literature  and  its  more  careful  preparation  will 
be  the  aim  of  the  new  Department;  and  to  this 
end  it  is  ready  to  serve  the  Fellows  of  the  College 
and  the  members  of  the  surgical  profession  of 
America.  It  is  hoped  that  it  may  be  of  value  both 
to  the  surgeon  who  is  too  busy  to  devote  hours  to 
library  research  and  to  the  one  who  is  far  removed 
from  medical  centers  and  libraries.  The  purpose 
is  in  nowise  to  furnish  a  "shortcut'"  to  the  publi- 
cation of  numerous  medical  papers  and  books, 
but  rather  to  help  in  the  standardization  of 
surgical  hterature. 

For  the  various  types  of  hterary  assistance 
which  have  been  outhned,  a  minimum  charge 
will  be  made  to  cover  the  actual  expense  of  the 
work. 
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PROVINCL\L  AND  STATE  CLINICAL  MEETINGS 


MEETINGS  of  provincial  and  state  sec- 
tions of  the  Clinical  Congress  of  the 
American  College  of  Surgeons  were  held 
during  August  as  follows:  Calgary,  Alberta, 
August  i8  and  19;  Vancouver,  British  Columbia, 
August  22  and  23;  Spokane,  Washington,  Aug- 
ust 25  and  26;  and  Portland,  Oregon,  August  29 
and  30.  At  each  meeting  there  were  clinical, 
scientific,  and  public  sessions  and  a  hospital  con- 
ference on  standardization.  The  programs  fol- 
low: 

ALBERTA 

Thursday,  August  18 

Climes 

At  the  Calgary  General,  Holy  Cross,  and  Col.  Belcher 

Hospitals,  9  a.m.  to  12:30  p.m. 

Hospital  Conference,  2  p.m. 

Edgar  W.  Allin,  IM.D.,  Edmonton,  Chairman,  presiding. 

Summar)'  of  Work  in  Hospital  Standardization  by  the 
.American  College  of  Surgeons — Franklin  H.  Martin, 
jVI.D.,  Secretary-General,  American  College  of  Sur- 
geons. 

The  Soul  of  Hospital  Standardization — Reverend  C.  B. 
Moulinier,  S.  J.,  President,  Catholic  Hospital  .Associa- 
tion. 

What  Canada  is  Doing  in  the  Standardization  of  Hospi- 
tals— Malcolm  T.  IMacEachern.  M.D..  General  Super- 
intendent, \'ancouver  General  Hospital. 

E.xperience  with  the  Standardization  Program  of  the 
.American  College  of  Surgeons,  from  the  Surgeon's 
Standpoint — L.  S.  Mackid,  JI.D.,  Calgary. 

General  Discussion — William  A.  Lincoln,  ]\I.D.,  Calgarj', 
and  John  Osborn  Polak,  M.D.,  Brooklyn. 

Public  Meeting,  S  p.m. 

Edgar  W.  .Allin,  ]\I.D.,  Edmonton,  Chairman,  presiding. 

.Address  of  M'elcome — Mayor  S.  H.  .Adams. 

.Address — Lieutenant-Governor  Brett.' 

The  American  College  of  Surgeons — Franklin  H.  Martin, 
]\LD.,  Chicago. 

What  Can  Be  Accomplished  by  Routine  Prenatal  Care — 
John  Osborn  Polak,  JLD.,  Brookl>-n. 

The  Standardization  of  Hospitals — Malcolm  T.  MacEach- 
ern,  JED.,  Vancouver. 

The  Community's  Interest  in  Hospitals — Reverend  C.  B. 
Moulinier,  S.J.,  President,  Catholic  Hospital  .Associa- 
tion. 

Friday,  August  19 
Clinics 
At  the  Calgary  General,  Holy  Cross,  and  Col.  Belcher 
Hospitals,  9  a.m.  to  12:30  p.m. 

Scientific  Session,  2:^0  p.m. 
Forced  Labor;  Its  Present  Status — John  Osborn  Polak, 

jNLD.,  Brooklj-n. 
Surgical  Shock  and  Allied  Conditions — .Ale.x.  R.  Munroe, 

M.D.,  Edmonton. 


Tubercular  Disease  of  the  Knee — F.  W.  Gershaw,  M.D., 

Medicine  Hat. 
Organization  for  Better  Surgery — Franklin  H.   Jlartin, 

JLD.,  Chicago. 
General  Discussion  on  the  Clinical  Work  Presented  at 

the  Hospital. 

BRITISH   COLUMBIA 
Monday,  August  22 
Clinics 
lAt  the  Vancouver  General  Hospital,  9  a.m.  to  i  p.m. 

Hospital  Conference,  2:jo  p.m. 

Summary  of  Work  in  Hospital  Standardization  by  the 
American  College  of  Surgeons — Franklin  IT.  Martin, 
AI.D.,  Secretary-General,  .American  College  of  Sur- 
geons. 

The  Soul  of  Hospital  Standardization — Reverend  C.  B. 
Moulinier,  S.J.,  President,  Catholic  Hospital  Associa- 
tion. 

Wiat  Canada  Is  Doing  in  the  Standardization  of  Hospi- 
tals— Malcolm  T.  MacEachern,  M.D.,  General  Super- 
intendent, \'ancouver  General  Hospital. 

E.xperience  with  the  Standardization  Program  of  the 
.American  College  of  Surgeons,  from  the  Surgeon's 
Standpoint — Robert  E.  McKechnie,  JI.D., Vancouver. 

General  Discussion — .A.  S.  Monro,  M.D.,  Vancouver,  and 
John  Osborn  Polak,  M.D.,  Brooklyn. 

Public  Meeting,  S  p.m. 

T.  Glen  Campbell,  M.D.,  Vancouver,  Chairman,  presiding. 

.Address  of  Welcome — His  Worship,  Mayor  R.  H.  Gale, 
Vancouver. 

The  American  College  of  Surgeons — Franklin  H.  ISIartin, 
M.D..  Chicago. 

The  Standardization  of  Hospitals — Malcolm  T.  MacEach- 
ern. M.D.,  \"ancouver. 

What  Can  be  Accomplished  bv  Routine  Prenatal  Care- 
John  Osborn  Polak,  M.D.'  Brooklyn. 

The  Community's  Interest  in  Hospitals — Reverend  C.  B. 
Moulinier,  S.J.,  President,  Catholic  Hospital  .Associa- 
tion. 

Tuesday,  August  23 
Clinics 

.At  the  \'ancouver  General  Hospital,  9  a.m.  to  12  m. 

Scientific  Session,  2  p.m. 
Organization   for   Better   Surgery — Franklin  H.   Martin, 

M.D.,  Chicago. 
Goitre — Robert  E,  McKechnie,  M,D.,  Vancouver. 
Forced  Labor;  Its  Present  Status — John  Osborn  Polak, 

M.D.,  Brooklyn. 
Fractures  and  Dislocations  of  the  Atlas  (Illustrated) — 

Robert  Forbes,  M.D.,  Seattle. 
Diagnosis    of    Ectopic    Gestation — Lachlan    Macmillan, 

M.D.,  Vancouver. 

WASHIXGTON 

Thursday,  .August  25 

Clinics 

.At  the  Sacred  Heart,  St.  Lukes,  and  Deaconess  Hospitals, 

8:30  a.m.  to  12:30  p.m. 
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Hospital  Conference,  2  p.m. 

Charles  F.  Eikenbarj',  M.D.,  Chairman,  presiding. 

Summary  of  Work  in  Hospital  Standardization  by  the 
American  College  of  Surgeons — Franklin  H.  Martin. 
M.D.,  Secretary-General,  American  College  of  Sur- 
geons. 

The  Soul  of  Hospital  Standardization — Reverend  C.  B. 
Moulinier,  S.j.,  President,  Catholic  Hospital  .Associa- 
tion. 

The  Result  of  Standardization,  from  the  Surgeon's  View- 
point—Joseph A.  Pettit.  M.D.,  Portland. 

Experience  with  the  Standardization  Program  of  the 
American  College  of  Surgeons,  from  the  Surgeon's 
Standpoint — .\.  T.  R.  Cunningham,  JI.D.,  Spokane. 

E.xperience  with  the  Standardization  Program  of  the 
American  College  of  Surgeons,  from  the  Standpoint 
of  the  Medical  Director — Burton  .\.  Brown,  M.D., 
Medical  Director,  Seattle  City  Hospital. 

General  Discussion  —  Led  by  George  W.  Swift,  M.D., 
Seattle;  Nils  A.  Johanson,  M.D.,  Seattle,  and  John 
Osborn  Polak,  M.D.,  Brooklyn. 

Public  Meeting,  S  p.m. 
Charles  F.  Eikenbary,  M.D.,  Chairman,  presiding. 
Address  of  Welcome — M.   M.   Higley,   President  of  the 

Board  of  Trustees,  Deaconess  Hospital,  Spokane. 
The  American  College  of  Surgeons — Franklin  H.  JIartin, 

M.D.,  Chicago. 
What  Can  Be  .Accomplished  by  Routine  Prenatal   Care — 

John  Osborn  Polak,  M.D.,  Brooklyn. 
The  Importance  of  the  Early  Recognition  of  Cancer — 

Joseph  -A.  Pettit,  M.D.,  Portland. 
What    Everyone    Should    Know   about    Cancer — Ernest 

F.  Tucker,  M.D.,  Portland. 
The  Community's  Interest  in  Hospitals — Reverend  C.  B. 

Moulinier,  S.J.,  President,  Catholic  Hospital  Associa- 
tion. 

Frid.w,  August  26 
Clinics 
At  the  St.  Luke's,  Sacred  Heart,  and  Deaconess  Hospitals, 
8:30  a.m.  to  12:30  p.m. 

Scientific  Session,  2  p.m. 
Charles  F.  Eikenbary,  M.D.,  Chairman,  presiding. 
Organization   for   Better  Surgery — Franklin   H.   Martin, 

M.D.,  Chicago. 
Forced  Labor;  Its  Present  Status — ^John  Osborn  Polak, 

M.D.,  Brooklyn. 
Discussion  by  Robert  N.  Hamblen,  M.D.,  Spokane,  and 

Edward  J.  Lawrence,  M.D.,  Spokane. 
Surgical  Consideration  of  Goitre — Joseph  A.  Pettit,  M.D., 

Portland. 
The  Cancer  Problem— Ernest  F.  Tucker,  M.D.,  Portland. 
Discussion  opened  by  Frederick  Epplen,  M.D.,  Spokane. 


OREGON 
MoND.AY,  -August  29 
Clinics 
At  the  St.  Vincent's.  Portland  Surgical,  Good  Samaritan, 
and  the  Portland  Eye,  Ear,  Nose  and  Throat  Hospi- 
tals. S  a.m.  to  12  m.. 

Hospital  Conference,  2:30  p.m. 

.Andrew  C.  Smith,  M.D.,  Portland,  Chairman,  presiding. 

Summarj-of  Work  in  Hospital  Standardization  by  the  .Amer- 
ican College  of  Surgeons — Franklin  H.  Martin.  M.D., 
Secretarj'-General,  .American  College  of  Surgeons. 

The  Sur\'eyor's  Work  in  the  Standardization  of  Hospitals — 
Thaddeus  E.  Allen,  Chicago. 

The  Soul  of  Hospital  Standardization — Reverend  C.  B. 
IMoulinier,  S.j.,  President,  Catholic  Hospital  -Associa- 
tion. 

What  Canada  is  Doing  in  the  Standardization  of  Hospi- 
tals— Malcolm  T.  JlacEachern,  M.D.,  General  Super- 
intenden',  Vancouver  General  Hospital. 

Experience  with  the  Standardization  Program  of  the 
.American  College  of  Surgeons,  from  the  Surgeon's 
Standpoint — Robert  C.  Coffey,  M.D,,  Portland. 

Experience  with  the  Standardization  Program  of  the 
-American  College  of  Surgeons,  from  the  Hospital 
Superintendent's  Standpoint — Reverend  -Axel  M. 
Green.  Superintendent.  Emanuel  Hospital,  Portland. 

General  Discussion:  The  Rt.  Rev.  Walter  Tavlor  Sum- 
ner, D.D..  Bishop  of  Oregon;  J.  Earl  El'se.  :M.D., 
Portland,  and  John  Osborn  Polak,  AI.D.,  Brooklyn. 

Public  Meeting,  S  p  m. 

.Andrew  C.  Smith,  M.D.,  Portland,  presiding. 

The  American  College  of  Surgeons — Franklin  H.  Martin 
M.D..  Chicago. 

What  the  Public  Can  Do  to  Reduce  the  Dangers  of  Can- 
cer— -Allen  B.  Kanavel,  M.D.,  Chicago. 

What  Can  Be  -Accomplished  by  Routine  Prenatal  Care — 
John  Osborn  Polak,  M.D.,  Brooklyn. 

The  Community's  Interest  in  Hospitals — Reverend  C.  B. 
Moulinier,  S.J.,  President,  Catholic  Hospital  .Associa- 
tion. 

Tuesday,  -August  30 
Clinics 

.At  the  Portland  Surgical,  Good  Samaritan,  St.  Vincent's, 
and  Portland  Eye.  Ear,  Nose  and  Throat  Hospitals, 
S  a.m.  to  12  m. 

Scientific  Session,  2:30  p.m. 
-Andrew  C.  Smith,  M,D.,  Portland,  presiding. 
Organization   for   Better   Surgery — Franklin   II.   Martin, 

M.D.,  Chicago. 
Surgical  Experience  and  Studies  in  Trigeminal  Neuralgia — 

-Allen  B.  Kanavel.  M.D.,  Chicago. 
Forced  Labor;  Its  Present  Status — John  Osborn  Polak, 

M.D.,  Brooklyn. 


CLINICAL    CONGRESS    OF    AMERICAN 
COLLEGE    OF   SURGEONS 

Eleventh  Annual  Session,  Philadelphia,  October  24-28,  1921 

George  E.  Armstrong,  Montreal,  President 

John  B.  Deaver,  Philadelphia,  President-Elect  Albert  J.  Ochsnee,  Chicago,  Treasurer 

Fe,anklin  H.  Martin,  Chicago,  Secretary-General 


COMMITTEE  ON  ARRANGEMENTS 


George  P.  Muller,  Chairman 
George  M.  Coates  John  H.  Jopson 

J.  D.  Elliott  Floyd  E.  Keene 


Damon  B.  Pfeiffer,  Secretary 
W.  EsTELL  Lee  J.  E.  Sweet 

William  T.  Shoemaker        ■     B.  A.  Thomas 


THE  CLINICAL  CONGRESS  IN  PHILADELPHIA 


THE  tentative  schedule  of  chnics  and  dem- 
onstrations as  published  in  the  following 
pages  gives  one  a  splendid  idea  of  the  va- 
riety and  scope  of  the  clinical  work  to  be  demon- 
strated at  the  eleventh  annual  session  of  the 
Chnical  Congress  of  the  American  College  of 
Surgeons  to  be  held  in  Philadelphia,  October  24 
to  28.  The  pubhshed  schedule  is  a  tentative  one; 
the  real  program  of  the  Congress  will  be  bulletined 
at  headquarters  each  afternoon  during  the  session 
and  will  present  an  accurate  and  detailed  list  of 
the  operative  climes  and  demonstrations  to  be 
given  in  the  several  hospitals  and  medical  schools. 
All  departments  of  surgery,  including  gynecology, 
obstetrics,  orthopedics,  urolog>-,  surgery  of  the 
eye,  ear,  nose,  throat,  and  mouth,  experimental 
surgery,  surgical  patholog>',  roentgenology,  etc., 
will  be  represented  in  the  program. 

In  addition,  two  series  of  special  chnical 
demonstrations  have  been  arranged.  The  first 
series  comprises  group  clinics  deahng  with  im- 
portant subjects  in  surgery  and  are  to  be  held  in 
the  afternoons  at  the  several  teaching  hospitals 
— University,  Jefferson,  Pennsylvania,  Medico- 
Chirurgical,  Hahnemann,  etc.  At  these  chnics 
all  departments  of  medicine  will  be  represented, 
bringing  to  bear  the  latest  thought  in  medical  and 
surgical  care. 

The  second  series  of  special  clinical  demonstra- 
tions have  been  arranged  for  the  morning  hours, 
and  are  to  be  held  at  the  Bellevue-Stratford,  and 


will  be  of  especial  interest  to  those  practicing 
surgery  of  the  eye,  ear,  nose,  and  throat.  A 
detailed  program  of  these  demonstrations  will  be 
found  in  the  following  pages. 

At  the  Presidential  Meeting  on  Monday  eve- 
ning in  the  Ballroom  of  the  Bellevue-Stratford, 
the  distinguished  foreign  guests  will  be  presented, 
and  the  President-elect,  Dr.  John  B.  Deaver  of 
Philadelphia,  will  deliver  his  inaugural  address. 
On  the  same  evening  Dr.  William  J.  Mayo  of 
Rochester  will  deliver  the  John  B.  Murphy  ora- 
tion in  surgery.  On  Tuesday,  Wednesday,  and 
Thursday  evenings,  papers  dealing  with  surgical 
subjects  will  be  read  and  discussed  by  a  number 
of  distinguished  European  and  American  sur- 
geons. A  complete  program  for  these  evening 
sessions  will  be  found  in  the  following  pages. 

hospital    D.AY — MONDAY 

An  innovation  will  be  introduced  at  the  Chni- 
cal Congress  this  year  in  that  the  first  day  will  be 
known  as  "Hospital  Day,"  to  be  devoted  to  a 
discussion  of  hospital  problems.  The  annual 
approved  list  of  hospitals  which,  on  inspection, 
fulfilled  the  requirements  of  the  minimum  stan- 
dard of  the  American  College  of  Surgeons,  will  be 
released  on  this  day  also.  Authorities  on  hospital 
activities  and  officials  of  various  hospital  organi- 
zations will  participate  in  the  program.  Com- 
plete programs  with  names  of  the  individual 
speakers  will  be  mailed  to  those  interested  in  hos- 
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pital  problems  previous  to  the  meeting.  The  ses- 
sions will  be  held  in  the  Rose  Garden  at  the 
Bellevue-Stratford  Hotel. 

9:30  A.M. 

I.  Hospital  conference,  dealing  with  the  standardi- 
zation program  of  the  .'\merican  College  of  Surgeons,  in- 
cluding its  present  and  future  status. 

Representati\e  speakers  from  the  following  organiza- 
tions have  been  invited  to  participate:  The  American 
Hospital  Association,  the  Catholic  Hospital  Association, 
the  Protestant  Hospital  .Association,  the  Methodist  Hospi- 
tal Association,  Provincial  Hospital  .Associations  of  Canada, 
the  Association  of  .American  Railway  Surgeons,  as  well  as 
various  surgeons,  hospital  superintendents,  and  members 
of  boards  of  trustees. 

2:30  P.M. 

1.  The  Industrial  Hospital.- — This  subject  will  be  pre- 
sented by  two  representative  speakers  followed  by  a  gen- 
eral discussion. 

2.  The  Nursing  Problem. — What  shall  be  the  standard 
curriculum  for  hospital  nurses?  Shall  there  be  a  lower 
standard  for  the  so-called  "practical  nurse"?  Shall  there 
be  supplementary  training  for  nurses  desiring  administra- 
tive or  other  special  positions? 

These  subjects  will  be  developed  by  a  small  group  of 
hospital  superintendents,  officials  of  various  nursing 
organizations,  and  hospital  staff  members. 

4:00  P.M. 
Round-table  discussion:  "What  Constitutes  Good  Serv- 
ice to  the  Patient."     Conducted  by  a  group  of  hospital 
superintendents  and  staff  surgeons. 

COLLEGE   CONVOCATION 

Sir  Harold  J.  Stiles  of  Edinburgh,  Scotland, 
wiU  deliver  the  fellowship  address  at  the  ninth 
annual  convocation  of  the  American  College  of 
Surgeons  to  be  held  in  the  Ballroom  of  the  Belle- 
vue-Stratford on  Friday  evening,  at  which  time 
fellowship  in  the  College  will  be  conferred  upon  a 
large  group  of  American  and  Canadian  surgeons 
and  honorary  fellowships  upon  the  distinguished 
foreign  guests. 

An  interesting  and  decidedly  unique  feature  of 
the  convocation  wU  be  the  conferring  of  honorary 
fellowships  in  the  Royal  College  of  Surgeons  of 
Ireland  upon  a  group  of  distinguished  American 
surgeons.  Sir  William  I.  de  Courcy  Wheeler, 
Vice-President,  Sir  Robert  Hy  Woods,  past 
President,  and  Sir  William  Taylor,  K.B.E.,  C.B., 
past  President,  representing  the  Irish  College, 
will  confer  fellowships  upon  the  following:  George 
E.  Brewer,  George  W.  Crile,  John  M.  T.  Finney, 
Richard  H.  Hartc,  William  W.  Keen,  Charles 
H.  Mayo,  William  J.  Mayo,  .Albert  J.  Ochsner. 

REDUCED  RAILWAY   FARES 

The  railways  of  the  United  States  and  Canada 
have  authorized  the  sale  of  round-trip  tickets  to 
Philadelphia  on  account  of  the  Clinical  Congress, 


at  one  and  one-half  the  ordinary  first-class  one- 
way fare  except  within  the  state  of  Pennsylvania. 
This  arrangement  requires  that  the  journey  shall 
be  made  by  the  same  route  both  going  to  and 
returning  from  Philadelphia.  Round-trip  tickets 
at  this  special  rate  \vi\\  be  sold  to  members  only 
upon  presentation  of  identification  certificates 
which  will  be  issued  to  members  upon  request 
from  the  office  of  the  Secretary-General,  40  E. 
Erie  Street,  Chicago.  One  certificate  is  sufficient 
for  a  member  and  dependent  members  of  his 
family.  Under  the  special  arrangement  made, 
round-trip  tickets  will  be  sold  from  October  20  to 
26  with  a  return  hmit  of  November  3,  except  in 
the  far  western  states  and  the  western  pro\dnces 
of  Canada,  where  the  first  selling  date  is  October 
19  with  a  return  limit  of  November  4. 

The  reduction  in  fares  does  not  apply  to  Pull- 
man fares  or  to  excess  fares  charged  for  passage 
on  certain  trains.  Local  railway  ticket  agents 
will  supply  detailed  information  with  regard  to 
rates,  routes,  etc. 

SPECI.AL   TR.\IN    FROil   CHICAGO 

For  the  convenience  of  members  from  the 
West  who  e.xpect  to  attend  the  meeting  in  Phila- 
delphia, the  Pennsylvania  Railway  will  undertake 
to  provide  a  special  train  leaving  Chicago  at 
I  p.m.  standard  time,  Sunday,  October  23, 
arriving  in  Philadelphia  at  9  a.m.  on  Monday, 
October  24.  Such  special  train  will  duplicate 
the  equipment  and  schedule  of  the  Broadway 
Limited,  including  standard  Pullman  sleeping, 
compartment,  club,  observation,  and  dining 
cars.  This  arrangement  is  contingent  upon 
reservations  for  such  special  train  being  made  by 
the  minimum  number  required  by  the  Interstate 
Commerce  Commission  rules.  No  extra  fares 
will  be  charged  for  passage  on  such  special  train. 
Members  are  urged  to  make  their  reservations 
for  this  special  train  at  the  earliest  possible  date. 

PmLADELPHIA    HOTELS 

In  addition  to  the  Bellevue-Stratford,  the  head- 
quarters' hotel,  there  are  many  first-class  hotels 
in  Philadelphia.  However,  as  the  Congress  will 
bring  to  Philadelphia  a  large  number  of  people, 
it  is  urged  that  members  make  their  hotel  reser- 
vations immediately.  If  difficulty  is  experienced 
in  securing  accommodations,  members  should 
write  to  Dr.  Damon  B.  Pfeiffer,  202S  Pine  Street, 
Philadelphia,  Secretary  of  the  Committee  on  .Ar- 
rangements, who  will  be  glad  to  assist  them  in 
securing  hotel  accommodations. 

The  following  hotels  are  recommended  by  the 
local  Committee  on  .Vrrangements: 
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Adelphia,  13th  and  Chestnut. 
Aldine.  iQth  and  Chestnut. 
Belgravia,  iSii  Chestnut. 
Bellevue-Stratford,  Broad  and  Walnut. 
Blenheim,  17th  and  Chestnut. 
Colonial,  nth  and  Spruce. 
Colonnade,  15th  and  Chestnut. 
Continental,  gth  and  Chestnut. 
Dooner's,  23  S.  loth. 
Green's,  8th  and  Chestnut. 
Hanover,  12th  and  Arch. 
Longacre,  1431  Walnut. 
Lorraine,  Broad  and  Fairmount. 
Majestic,  Broad  and  Girard. 
Rittenhouse,  22nd  and  Chestnut. 
Ritz-Carlton,  Broad  and  Walnut. 
Royal  .\partments.  Broad  and  Girard. 
St.  James,  13th  and  Walnut. 
Stenton,  Broad  and  Spruce. 
Vendig,  13th  and  Filbert. 
Walton,  Broad  and  Locust. 
Windsor,  121 7  Filbert. 


HEADQU.\ETERS 


General  headquarters  for  the  Congress  will 
be  at  the  Bellevue-Stratford  Hotel  where  the 
entire  first  floor  has  been  reserved  for  the  use  of 
the  Congress.  The  large  Ballroom  will  be  util- 
ized for  the  evening  sessions,  certain  clinical 
demonstrations,  business  meetings,  etc.,  while  the 
Clover,  Red,  Green,  and  other  large  rooms  and 
foyers  on  the  same  floor  will  provide  ample  space 
for  registration  and  ticket  bureaus,  bulletin 
rooms,  etc.  Headquarters  will  be  open  for  reg- 
istration Monday  morning,  October  24.  The 
clinical  program  for  Tuesday  will  be  bulletined 
at  headquarters  that  afternoon. 

LIMITED  ATTEND/VNCE — ADVANCE  REGISTRATION 

Because  of  the  popularity  of  these  annual  chn- 
ical  meetings  it  has  been  found  necessary  in 
recent  years  to  adopt  the  plan  of  limiting  the 
attendance,  requiring  registration  in  advance  on 
the  part  of  those  who  wish  to  attend.  A  survey 
of  the  amphitheaters,  lecture  rooms,  and  lab- 
oratories in  the  several  hospitals  and  medical 
schools,  as  to  their  capacity  for  acconmiodating 


visitors,  has  been  made  and  the  limit  of  atten- 
dance based  thereon. 

This  plan  insures  accommodations  at  the  clin- 
ics for  all  who  register  in  advance,  and  the  neces- 
sity for  adopting  such  a  plan  will  be  apparent  to 
all.  Based  upon  our  experience  at  previous  meet- 
ings, it  is  probable  that  the  limit  of  attendance 
will  be  reached  weeks  in  advance  of  the  meeting. 
When  the  hmit  of  attendance  has  been  reached 
through  advance  registration,  no  further  applica- 
tions can  be  accepted. 

CLINIC  TICKETS 

Attendance  at  all  clinics  and  demonstrations 
is  controlled  by  means  of  special  clinic  tickets,  the 
number  of  tickets  issued  for  any  clinic  or  demon- 
stration being  limited  to  the  capacity  of  the  room 
in  which  the  clinic  or  demonstration  is  to  be  given. 

Clinic  tickets  will  be  issued  at  headquarters 
each  morning  at  S  o'clock  for  the  clinics  and 
demonstrations  to  be  given  that  day.  Each 
afternoon  a  complete  schedule  of  the  following 
day's  clinics  will  be  posted  on  bulletin  boards 
at  headquarters.  After  the  program  has  been 
posted,  reservations  for  tickets  for  the  clinics 
may  be  filed,  the  tickets  to  be  issued  the  follow- 
ing morning.  Printed  programs  will  be  issued 
each  morning. 

REGISTRATION   FEE 

A  registration  fee  of  $5 .  00  is  required  of  each 
surgeon  attending  the  annual  clinical  meeting, 
the  receipts  from  registration  fees  providing  the 
funds  with  which  to  meet  the  expenses  of  con- 
ducting the  meeting,  so  that  no  financial  burden 
is  imposed  upon  the  members  of  the  profession  in 
the  city  entertaining  the  Congress. 

A  formal  receipt  for  the  registration  fee  is  is- 
sued to  each  surgeon  registering  in  advance, 
which  receipt  is  to  be  exchanged  for  a  general 
admission  card  at  headquarters  upon  his  arrival 
in  Philadelphia.  This  card,  which  is  non-trans- 
ferable, must  be  presented  to  secure  clinic  tickets 
and  admission  to  the  evening  meetings. 
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PRELIMINARY    CLINICAL    PROGRAM 


PRESBYTERIAN  HOSPITAL 

Tuesday,  October  25 

J.  H.  JOPSON  and  D.  B.  Pfeiffer — 9.    General  surgery. 

A.  B.  Gill — 12.   Orthopedics. 

J.  H.  GtRviN — 2.    Gynecology. 

Ralph  Pemberton — 2.  Present  status  of  pathology  and 
treatment  of  arthritis,  with  e.xhibition  of  patients. 

Ralph  Pemberton,  B.  A.  Tho.\ias,  N.  P.  Stauffer, 
J.  E.  Aiguler  and  assistants — 2:45,  Brief  analysis  of 
incidence  of  various  types  of  focal  infection  in  one 
hundred  consecutive  admissions  to  the  medical 
service. 

A.  B.  Gill — 3.  Treatment  of  tuberculous  arthritis 
(exhibition  of  patients). 

J.  H.  JopsoN — 3 :30.  Discussion  of  fractures  into  joints. 
H.  P.  Brown — 4.    Results  of  Willems'  treatment. 

Wednesday,  October  26 
G.  E.  Shoemaker — 9.   Gynecology. 

B.  A.  Thomas — 2.   Urology. 

Thursday,  October  27 
John  Speese,  J.  S.  Rodman  and  H.  P.  Brown — 9.  General 
surgery. 

Friday,  October  2S 
J.  H.  JopsoN  and  D.  B.  Pfeiffer — 9.    General  surgery. 
N.  P.  Staitffer — 2.   Nose  and  throat. 

HOWARD  HOSPITAL 

Tuesday,  October  25 
A.  C.  Wood — 9.   General  surgery. 
E.  L.  Eliason — II.    General  surgery. 
George  B.  Wood — 2.   Nose  and  throat. 
R.    J.    Hunter   and    S.    Cohen — 3.    Nose   and    throat 
operations. 

Wednesday,  October  26 
Bernard  Mann — 9.   Gynecology. 
Barton  Cooke  Hirst — 11.   Gynecology. 
W.  C.  Posey — 2.   Eye  clinic. 

Thursday,  October  27 
A.  C.  Wood — 9.    General  surgery. 
E.  L.  Eliason — u.    General  surgery. 
George  B.  Wood — 2.   Nose  and  throat. 

Friday,  October  2S 
Bernard  Mann — g.    Gynecology. 
Barton  Cooke  Hirst — 11.   Gynecology. 
W.  C.  Posey — 2.   Eye  clinic. 


CHILDREN'S  HOSPITAL  (MARY  J.  DREXEL  HOME) 

Wednesday.  October  26 
Ralph  Butler — 8.   Mastoid  operations. 
N.  L.  Knipe — 2.   Ophthalmology. 

Friday,  October  2S 
H.  C.  Deaver  and  E.  G.  Alexander — 10:30.    General 
surgery. 


PENNSYLVANIA  HOSPITAL 

Tuesday,  October  2S 
W.  D.  Stroud — 9.  Electrocardiogram. 
Dr.  MacMillan — 9.   Basal  metabolism. 

D.  R.  Bowen — 10.   Roentgenology. 

Dr.  Newcomer — 10.   Surgical  pathology. 

Drs.  LeConte,  Lee.  and  Brown — 11.    General  surgery. 

L.  J.  Herm.vn — I.   Genito-urinary  surgery. 

E.  .\.  Strecker — I.   Neurology. 

Drs.  Packard,  E\t:s,  and  Davies — 2.     Ear,    nose,    and 

throat. 
Drs.  Shoemaker  and  Cr.ampton — 2.  Eye  clinic. 

Wednesday,  October  26 
W.  D.  Stroud — g.   Electrocardiogram. 
Dr.  MacMillan — 9.   Basal  metaboUsm. 
D.  R.  Bowen— 10.  Roentgenology. 
Dr.  Newcomer — 10.   Surgical  pathology. 
G.  W.  NoRRis — 10.  Medical  clinic. 
Drs.  Gibbon,  Billings,  and  Klopp — 11.  General  surgery. 
Drs.  Shoemaker  and  CRAitPTON — 2.  Eye  chnic. 
Drs.  Packard,  Eves,  and  Davies — 2.    Ear,  nose,  and 
throat. 

F.  C.  Knowles — 2.  Skin. 

Thursday,  October  27 
W.  D.  Stroud — 9.  Electrocardiogram. 
Dr.  MacMillan — 9.   Basal  metabolism. 

D.  R.  Bowen — 10.  Roentgenologj'. 

Dr.  Newcomer — 10.   Surgical  pathology. 
A.  Newlin — 10.  Medical  clinic. 

Drs.  Mitchell,  Lee,  and  Browt^ — 11.   General  surgery. 
L.  J.  Herman— I.  Genito-urinary  surgery. 
Drs.   Newcomer,  Davis,  and   Knowles — 2.    Syphilis: 
Salvarsan. 

E.  A.  Strecker- — 2.   Neurology. 

Drs.  Shoemaker  and  Crampton — 2.   Eye  clinic. 
Drs.  Packard,  Eves,  and  Davies — 2.    Ear.  nose,  and 
throat. 

Friday,  October  zS 
W.  D.  Stroud — 9.   Electrocardiogram. 
Dr.  MacMillan— 9.  Basal  metabolism. 
Dr.  Newcomer — 10.  Surgical  patholog>-. 

D.  R.  Bowen — 10.   Roentgenology. 
T.  McCrae — 10.   Medical  clinic. 

Drs.  Gibbon,  Billings,  and  Klopp — 11.  General  surgery. 
Drs.  Packard.  Eves,  and  Davies — 2.  Ear,  nose,  and 

throat. 
Drs.  Shoemabcer  and  Crampton — 2.    Eye  clinic. 

ST.  CHRISTOPHER'S  HOSPITAL 

Tuesday,  October  2$ 
Frederick  Krauss — 2.   Mastoid  clinic. 
R.  R.  Willoughby— 4.   Tonsil  and  adenoid  operations. 

Wednesday.  October  26 
Robert  Gray — 9.   Orthopedic  operations. 

E.  G.  Alexander — 11.    General  surgerj-. 

Thursday,  October  27 
C.  A.  CiWRiE — 10:30.   Tonsil  and  adenoid  operations. 
Dr.  Adams — 2.   Operative  eye  clinic. 
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JEFFERSON  HOSPITAL 

Tuesday,  October  z; 
J.  T.  RuGH — g.    Orthopedics. 
E.  P.  Davis — lo.     Obstetrics. 
.\rthur  Billings — ii.     General  surgerv-. 
P.  B.  Bl.\nd — II.     Gynecology. 
Drs.  Patterson  and  Woiiler — ii.     Electro-cardiology 

as  an  aid  to  surgery. 
F.O.Lewis — 12:30.     Laryngologj'. 
W.  F.  JIanges — 12:30.     Roentgenology. 
Brooke  Ansp.-vch — 2.    Gynecolog>-. 
W.  j\L  L.  CopLiN  AND  ST.AFf — 2.     Pathological  museum. 
John  H.  Gibbon — 4.     General  surgery. 
H.  A.  H.\RE — 5.     Lecture  on  therapeutics. 

Wednesday,  October  26 
Thomas  Sh.\llow — g.    General  surgery. 
Chevalier  Jackson — 10.    Bronchoscopy. 
W.  P.  He.^rn — II.     General  surgerj'. 
John  Fisher — 11.     Gynecology. 
T.  C.  Stellwagon — 12.     Genito-urinary  surgery. 
S.  M.AcCuEN  Smith  .\nd  J.  C.  Keeler — 12.    Otology. 
J.  C.  DaCosta — 2.     General  surgery. 
Dr.  Coplin  Mm  st.\ff — 2.     Pathological  museum. 
H.  A.  Hare — 4.     Wiring  for  aortic  aneurism;  posture  of 

head  in  anaesthesia. 
Dr.  Be.adsley — 4.     Lecture  on  medicine. 
E.  P.  Davis — 5.    Lecture  on  obstetrics. 

Thursday,  October  27 
M.   E.   Rehfuss — g.     Surgical  aspect   of   g.istric   cases; 

pseudo-appendicitis. 
H.  R.  Loux — 10.     Genito-urinarj-  clinic. 

A.  J.  Davidson — 11.    Orthopedics. 
John  H.  Gibbon — 11.     Genera!  surgery. 

B.  B.    Vincent   Lyon — ir.    Non-surgical   drainage    of 
gall-bladder. 

William  S.  Newcomet — 1 1 :30.     Radium  clinic. 

Drs.  Loux,  Stellwagon,  Kinney,  and  Newcomet — 12. 

Genito-urinary  surgery. 
W.  F.  Manges — 1 2 :3o.     Roentgenology. 
F.O.Lewis — 12:30.     Larjmgology. 
T.  McCrae — 2.     Medical  clinic. 
E.  J.  Kxopp — 2.     General  surgery. 
J.  Coles  Brick — 3.     Diseases  of  the  rectum. 
S.  SoLis  Cohen — 4.     Medical  clinic. 

E.  E.  Graham — 5.     Lecture  on  diseases  of  children. 

Friday,  October  28 
J.  C.  DaCosta — g.     Lecture  on  general  surgery. 

F.  X.  Dercum — 10.     Clinic  on  ner\'ous  diseases. 
D.  L.  Desp.\rd — 10.     General  surgery. 

JoHN  H.  Gibbon — 11.    General  surgery. 

Drs.  Patterson  and  IMohler — ii.    Electro-cardiology. 

Dr.  S.  M.icCPEN  Smith  and  staff — 12:30.    Otology. 

W.  F.  Manges — 12:30.    Roentgenology. 

F.  C.  Knowles — 2.     Clinic  on  skin  diseases. 

Drs.  Hansell  and  Sweet — 3.    Eye  clinic. 


UNIVERSITY  HOSPITAL 

Tuesday,  October  2; 
B.  C.  Hirst,  E.  B.  Piper,  and   J.  C.   Hirst,  2nd— g. 

Obstetrics  and  giTiecologj'. 
George  G.  Ross — g.    Hernia  operations. 
F.  E.  ICeene  and  Charles  C.  Norris — g.    G>Tiecology. 
J.  B.  Carnett — II.    General  surgery. 

E.  L.  Eliason — 12.   General  surger>'. 
.\.  B.  Gill — 10.   Orthopedics. 

B.  C.  Hirst,  E.  B.  Piper,  J.  C.  Hirst,  2nd.,  and  C.  C. 
WoLFERTH — 2.  Obstetrical  and  gynecological  com- 
plications; cardiac  conditions  complicating  pregnancy. 

J.  E.  Sweet — 2.    E.xperimental  surgery. 

.\.  B.  Gill — 2.   Orthopedics. 

Ch.arles  H.  Frazler — 3 :3o.  Surgery  of  the  nervous 
system. 

Wedfiesday,  October  26 

Charles  H.  Frazier  and  Francis  Grant — 9:30.  Sur- 
gery of  the  nervous  system  (operations). 

F.  E.  Keene  and  Charles  C.  Norris — 9.   Gynecology. 
D.  B.  Pfeiffer — g.    General  surger>'. 

Thomas  R.  Neilson  and  .^lex  Rand.all — 11.    Urology. 
George  P.  Mltller  and  H.  K.  Panco.ast — 2.   Malignant 

disease  of  the  face  and  mouth. 
F.  E.  Keene  and  Charles  C.  Norris — 2.   Gynecological 

demonstration. 
J.  E.  Sweet — 2.   E.xperimental  surgery. 
H.  K.  P.ANCOAST — 3.    Roentgenology. 
D.  B.  Pfelffer — 3.   Rectal  carcinoma. 
T.  T.  Thomas — 3:30.   Shoulder  dislocations. 
J.  B.  Carnett  and  E.  L.  Eliason — 4.   Demonstrations 

of  a  fracture. 

Thursday,  October  27 

B.  C.  Hirst,  E.  B.  Piper,  J.  C.  Hirst,  2nd— g     Gyne- 

cology and  obstetrics. 
F.  E.  Keene  and  Charles  C.  Norris — g.   Gynecology. 
George  P.  Mltller — g.   Surgery  of  the  chest. 

C.  H.  Frazier  and  Fr.ancis  Grant — g:3o.   Neurological 

surgery. 
A.  B.  Gill — 10.   Orthopedics. 
T.  T.  Thomas — 1 1 .    General  surgery. 

Friday,  October  28 

F.  E.  Keene  and  Ch.arles  C.  Norris — g.  Gynecology. 

A.  C.  Wood — g.   General  surgerj'. 

C.  H.  Frazier  and  Francis  Grant — g:30.  Surgery  of  the 
nervous  system  and  goiter. 

John  B.  De.wer — 10:30.  General  surgery. 

J.  E.  Sweet — 2.    Experimental  surgery. 

Charles  E.  Grayson — 2.   Otolaryngology. 

Charles  H.  Frazier  and  Fr.ancis  Grant — 2.  Surgery 
of  the  nervous  system  and  goiter. 

H.  K.  Pancoast — 3.   Roentgenologj'. 

Drs.  Deaver,  Wood,  Ross,  Mlt.lee,  Carnett,  Elia- 
son, Pfeiffer,  Stengel,  Pepper,  Fox,  Richaeds, 
Miller,  Wolferth,  Kern — 3.  Joint  clinic  on 
medical  aspect  of  surgical  cases  and  vice  versa. 


KENSINGTON  HOSPITAL  FOR  WOMEN 

Wednesday,  October  26 
E.  G.  Alexander — 9.   Gynecology. 
H.  C.  Deaver — 11.   Gynecology. 

Friday,  October  28 
Daniel  Longaker — g.   Obstetrics. 
W.E.Parke — 11.   Gynecologj-. 


ORTHOPEDIC  HOSPITAL 

Tuesday,  October  2fi 

\.  Bruce  Gill — g.   Orthopedics. 

William  J.  Taylor — 11.   Orthopedics. 

A.  P.  C.  AsHHURST  and  Edward  T.  Crossan — 2.  Dem- 
onstration: tarsectomy  for  rigid  flat  foot,  inveterate 
club  foot,  and  equinovarus;  birth  injuries  of  shoulders; 
lacerations  of  brachial  plexus. 
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MEDICO-CHIRURGICAL  HOSPITAL 

Tuesday,  October  2$ 
George    P.    Mdller    and    staff — 9.    Surgical    clinic — 

operations  and  demonstrations. 
J.  A.  KoLMER  and  E.  A.  Case — 9:30.  Demonstration — 

frozen  section  work. 
E.   A.  McKnight — 1.    Demonstration — fractures  of   the 

forearm. 
R.  H.  Skillern — 2.    Sinus  clinic. 
R.  F.  RiDPATH — 2.   Tonsil  clinic. 
WiLLi.\M  Bates — 2:15.    Demonstration — fractures  of  the 

tibia  and  fibula. 
B.  R.  Beltr.^n — 2:30.    Demonstration — fractures  of  the 

femur. 
I.  S.  Ravdin — 2:45.   Demonstration — postoperative  cases 

of  compound  fracture. 
T.  T.  Thomas — 3:00.    Recurrent  dislocation  of  the  hip 

and  shoulder.  Demonstration  of  cases  and  anatomical 

specimens. 
L.  W.  Fox — 3.    Ophthalmic  clinic. 
John    H.    JoT>son — 3:30.     Demonstration — fractures    of 

the  carpal  and  tarsal  bones. 
George    P.    Muller — 3:45.    Demonstration — fractures 

of  the  skull. 
Robert  H.  Ivy — 4.    Demonstration — fractures     of    the 

mandible. 

W edncsday ,  October  26 
John  H.  Jopson — 9.   Surgical  clinic. 
William  R.  Nicholson  and  stafT — 9.     Gynecology. 
George   W.    Outerbridge — 2.   Demonstration — cystos- 
copy. 
G.  M.  Coates — 2.   Tonsil  clinic. 
M.  Ersner — 2.   Tonsil  clinic. 

T.  F.  J.vffe — 2:15.  Demonstration — gynecological  models 
William    R.    Nicholson — 2:30.     Demonstration — post- 
operative gynecological  cases. 
DeForrest   p.    Willard — 2:45.     Demonstration — cases 

of  hip  joint  disease. 
Walter  G.  Elmer — 3.    Demonstration — cases  of  Potts' 

disease. 
J.vues    il.    Anders — 3:15.      Demonstration — cases    of 

aneurism. 
George  M.  Piersol  and  staff — 3:30.    Demonstration  of 

cases  for  gastro-enterologic  study. 
Mrs.  M.  S.  Steele — 3:45.  Speech  clinic. 
Miss  H.  E.  Kirsh — 4.   Surgical  social  service. 

Thursday,  October  27 
Ernest    LaPlace    and    staff — 9.     Surgical    clinic    and 

demonstrations. 
George  M.  Boyd  and  staff — 9.   Gynecological  clinic. 

Friday,  October  28 

J.  B.  Carneti — 9.   Surgical  clinic. 

M.  B.  Miller — 9.   Surgical  clinic. 

(Jeorge  E.  Pfahler — 2.  Electro-coagulation  clinic  with 
demonstration  of  cases. 

Drs.  Skillern,  Ridpath,  Coates  and  Ersner — 2.  Nose 
and  throat  clinic. 

L.  W.  Fox — 2.   Ophthalmic  clinic. 

Robert  H.  Ivy — 3.  Demonstration — postoperative  re- 
sults in  maxillofacial  surgery. 

M.  B.  Miller — 3:15.  Demonstration  of  cases  of  cervical- 
adenitis  treated  with  tuberculin. 

J.  Stewart  Rodman — 3 130.  Demonstration — neurological 
surgery. 

P.  G.  Skillern — 3:40.  Demonstration — new  method  in 
operative  technique. 


LANKENAU  HOSPITAL 

Tuesday,  October  25 

W.  E.  Dodd — 9:30.  A  study  of  diverticulitis  of  the  colon 
(lantern     demonstration). 

S.  P.  Reimaxn — 10.  Simplified  apparatus  for  estimation 
of  basal  metabolism.  Surgical  pathological  demon- 
stration.    Experimental  studies  of  the  gall-bladder. 

F.  L.  Hartman.v — II.  Experiences  with  the  duodenal 
string  and  tube  in  relation  to  diagnosis  and  treatment. 

A.  G.  Miller  and  R.  Shoemaker.  Ill — 11:30.  Compact 
portable  unit  for  bedside  roentgenology.  Fractures 
and  joint  injuries. 

John  B.  De.wer — 2     General  surgery. 

H.  F.  Page.  A.  D.  Whiting.  F.  L.  Hartmaxn.  and  Miss 
Jastrow; — 2.  Demonstration  of  follow-up  system 
with  practical  conclusions  derived  from  study  of 
groups  of  cases  such  as  chronic  appendicitis,  pelvic 
disorders,  visceroptosis,  etc. 

R.  BrxLER — 2.  Otolaryngology. 

W.  H.  :M,\cKixney  and  W.  H.  Haines — 3.   Urology. 

John.  B.  Deaver — 4.  General  surgery. 

H.  F.  P.\ge,  A.  D.  Whiting,  F.  L.  Hartmaxn  and  Miss 
Jastrow — 4.   Follow-up  system. 

Wednesday,  October  26 

W.  E.  Dodd — 9:30.    k  study  of  diverticulitis  of  the  colon. 

S.  P.  Reim.-\xn — 10.  Simplified  apparatus  for  estimation 
of  basal  metabolism.  Surgical  pathological  demon- 
stration.   Experimental  studies  of  the  gall  bladder. 

F.  L.  H.\rtmann — 11.  Experiences  with  the  duodenal 
string  and  tube  in  relation  to  diagnosis  and  treatment. 

-A.  G.  Miller  and  R.  Shoemaker.  Ill — 11 :3o.  Compact 
portable  unit  for  bedside  roentgenology.  Fractures 
and  joint  injuries. 

John  B.  Deaver — 2.   General  surgery. 

H.  F.  P.\ge,  A.  D.  Whiting,  F.  L.  H.\rimanx,  and  Miss 
Jastrow — 2.  Demonstration  of  follow-up  system 
with  practical  conclusions  derived  from  study  of  groups 
of  cases  such  as  chronic  appendicitis,  pelvic  disorders, 
visceroptosis,  etc. 

J.  .\.  Babbitt — 3.     Laryngology. 

John  B.  Deaver — 4.   General  surgery. 

H.  F.  Page,  A.  D.  Whiting,  F.  L.  H.^rtmaxn,  and  Miss 
Jastrow — 4.    Follow-up   system. 

Thursday,  October  27 
W.  E.  Dodd — 9.   A  Study  ol  diverticulitis  of  the  colon. 

F.  L.  Hart.m.\nn — 9:20.    Experiences  with  the  duodenal 

string  and  tube  in  relation  to  diagnosis  and  treatment. 

S.  P.  Reim.ann — 9:45.  Experimental  studies  of  the  con- 
tractility of  the  gall  bladder. 

A.  G.  Miller  and  R.  Shoe.\iaker,  III — 10.  Bedside  roent- 
genology.    Fractures  and  joint  injuries. 

G.  G.  Ross — II.   Hernia  and  general  surgerj'. 

Friday,  October  28 
H.  F.  Page,  A.  D.  Whitinc,  F.  L.  Hartmaxn,  and  Miss 

Jastrow — 9.    Follow-up  system. 
S.    P.    Reimann — 10:30.   Simplified    clinical   laboratory 

methods. 
.•\.  G.  Miller  and  R.  Shoemaker,  III — 11.    Bedside 

roentgenology.    Fractures  and  joint  injuries. 
W.  II.  MacKinney  and  W.  H.  Haines— 3.   Urology. 

WILLS  EYE   HOSPITAL 
Staff — Daily,  2.     Eye  operations  and  demonstration  oi 
cases. 


CLINICAL   CONGRESS   OF   AMERICAN   COLLEGE   OF   SURGEONS 


457 


PROTESTANT  EPISCOPAL  HOSPITAL 

Tuesday,  October  2; 
A.  P.   C.   AsHHURST  and  I.  M.   Boykik — 9.     General 

surgery. 
Louis  H.  JIdtschler — 11.   General  surgery. 
G.  Oram  Ring — 3.   Ophthalmology. 

Wednesday,  October  26 
A.  Bruce  Gill — g.   Orthopedic  operations. 
H.  G.  Goldberg — 2.   Ophthalmology.    Cataract  cases. 
J.  P.  Gallagher  and  E.  Collins — 3.   Ear,  nose  and 
throat.   Ethmoid  cases. 

Thursday,  October  27 
Deaver    and    E.    G.    Alexander — g.    General 


H.    C. 

surgery. 
T.  R.  Xeilson — II.    General  surgery. 
Charles  C.  Biedert  and  T.  R.  Currie — 2.   Ear,  nose 

and  throat  operations. 

Friday,  October  28 
A.  P.  C.  Ashhurst  and  Edward  T.  Crossan — g.  General 

surgery. 
A.  P.  C.  Ashhurst  and  Raiph  S.  Bromer — 2.   Dry  bone 

clinic:   cystic  disease  and  sarcoma. 


PHILADELPHIA  GENERAL  HOSPITAL 

Tuesday,  October  2s 
H.  W.  Loux — -g.    General  surgery. 
J.  T.  RuGH — II.    Orthopedics. 
M.  M.  Franklin — 3:30.   Orthopedics. 

Wednesday,  October  26 
T.  T.  Thomas — g.    General  surgery. 
E.  R.  KiRBY — 12.    Genito-urinary  surgery. 

E.  B.  Krumbhaar — 2.    Exhibition  of  radium  plant. 

F.  O.  Lewis — ^3:30.   Laryngology. 

Thursday,  October  2y 
John  Fisher — g.    Gynecology. 
J.  C.  Hirst — 10:30.    Gynecology. 

Friday,  October  28 
H.  R.  Owen — g.    General  surgery. 
R.  H.  Ivy — 11 :3o.    Oral  surgery. 


POLYCLINIC  HOSPITAL 

Tuesday,  October  25 
DeF.  p.  Willard — g.    Orthopedics. 
T.  B.  HoLLOWAY — 2.    Ophthalmology. 
R.  Butler — 2.   Nose  and  throat  clinic. 

Wednesday,  October  26 
J.  K.  Young — g.   Orthopedics. 
L.  C.  Peter — 2.   Ophthalmology. 
C.  B.  Gleason — 2.   Otology. 

Thursday,  October  27 
W.  C.  Elmer — 9.   Orthopedics. 
C.  F.  Martin — 11.   Proctologj'. 

Friday,  October  28 
J.  B.  Roberts — 9.   Plastic  surgery. 
B.  A.  Thomas — 2.   Urology. 
G.  B.  Wood — 2.   Tonsil  clinic. 


MISERICORDIA  HOSPITAL 

Tuesday,  October  25 
James  A,  Kelly — 9.  General  surgery. 
Ernest  Laplace — 9.  General  surgerj-. 
Cornelius  McCarthy— 2.   Nose  and  throat. 

Wednesday,  October  26 
J.  F.  X.  Jones — g.   General  surgery. 
George  P.  Muller — 9.   General  surger>'. 
Thomas  F.  Byrne — 2.   Nose  and  throat. 

Thursday,  October  27 
James  A.  Kelly — g.  General  surgery. 
Ernest  Laplace — 9.    General  surgery. 

Friday,  October  28 
J.  F.  X.  Jones — 9.    General  surgery. 
George  P.  Muller — 9.   General  surgery. 
Louis  Love — 2.   Ophthalmology. 


ST.  MARY'S  HOSPITAL 
Tuesday,  October  25 
Stephen  E.  Tracy — g.     Gynecology. 
Joseph  C.  Ross — 11.     General  surgerj'. 
Ell  WOOD  R.  Kirby — i.     General  surgery. 
Frank  k.  Murphy — 4.    Ophthalmology. 

Wednesday,  October  26 
Norman  L.  Knipe — 10.     Gynecology. 
John  H.  Bo\T3:r — 12.     General  surgery. 
Louis  J.  Burns — 2.     Laryngology. 
Wllliam  H.  Schmidt — 4.    Electrothermic  method  with 
X-ray  and  radium  in  treatment  of  cancer. 

Thursday,  October  27 
Howard  A.  McKnight — 10.    General  surgery. 
Frank  D.  Harris — 11.     Gynecology. 

Friday,  October  28 
William  P.  Grady — 3.  Larj^ngology. 
Louis  F.  Love — 4.    Ophthalmology. 

JEWISH  HOSPITAL 

Tuesday,  October  25 
W.  H.  Teller — g.   General  surgery. 
C.  S.  Hirsch— g.    Urology. 

E.  Steinfleld — 10.    Serology  and  bacteriology. 
H.  M.  Goddard — 2.   Rhinology. 

S.  L.  Feldstein — 2.   Roentgenology. 

Wednesday,  October  26 

F.  B.  Block — g.   Pelvic  surgery. 
A.  Reiss — 12.   Electrotherapy. 

S.  F.  Feldstein — 2.   Roentgenology. 

C.  Stamm — 2.   Obstetrics. 

A.  W.  Watson — 3.   Rhinology. 

Thursday,  October  27 
M.  Behrend — g.    General  surgerj'. 
E.  Steintield — 10.    Serology  and  bateriology. 

Friday,  October  28 
C.  S.  HiESCH — g.    Cystoscopy  and  urology. 
L.  Beinkman — 10.    General  surgery. 
S.  L.  Feldstein — 2.   Roentgenology. 

G.  W.  Shollee — 2.30.   Gyneoclogy. 
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ST.  AGNES'  HOSPITAL 

Tuesday,  October  25 

G.  M.  DoRRANCE  and  staff — 9.   General  surgery. 

J.  M.  Fisher— 9.  Repair  of  pelvic  floor;  amputation  of 
cervix;  hysterectomy  for  fibroids  of  the  uterus;  hys- 
terectomy for  carcinoma  of  the  uterus;  operative 
correction  for  displacements  of  the  uterus;  operations 
in  cases  of  pelvic  inflammatory  diseases. 

G.  M.  Dorrance  and  L.  E.  McCre.\ — 11.  Plastic  opera- 
tions on  the  face  and  neck  with  cases  showing  results 
of  operations. 

B.  D.  Parrish — 2.  Demonstration  of  sinus  cases  with 
tonsillectomy  by  the  LaForce  method,  local  and 
general  anaesthesia. 

Wednesday,  October  26 
J.  F.  X.  Jones  and  staff — 9.    General  surgery. 
John  A..  McGlinn — 9.   Gynecology. 
W.  J.  Ryan — 11.   Demonstration  of  results  in  treatment 

of  fractures. 
J.  P.  Mann — 2.   Demonstration  of  cases  with  operation 

for  diseases  of  the  hip  joint. 

TImrsday,  October  zj 
G.  M.  DoRR.ANCE — 9.    General  surgery. 
J.  C.  Hirst — 9.   Clinic  on  prolapse  of  the  uterus. 
J.  W.  Br.\nsfield — II.   Treatment  of  burns  by  use  of 

acetic  acid  method. 
E.   C.  MtTRPHY — 11:30.   Application  of  plaster  cast  in 

fracture  of  neck  of  femur. 

Friday,  October  28 
J.  F.  X.  Jones  and  staff — g.   General  surgery. 
.\lfred  Heineberg — 9.    Uterine  endoscopy. 
J.  F.  X.  Jones  and  W.  J.  Ryan — 2.   Demonstration  of 

results  of  hernia  operations. 
B.  D.  Parrish — 2.   Demonstration  of  mastoid  cases  with 

indications  for  each. 

SAMARITAN  HOSPITAL 
Tuesday,  October  25 
H.  HtnJSON — 9.   Orthopedics. 
WrLLiAM  A.  Steel — 10.   General  surgery. 
WaiiER  Krdsen — 12.    Gynecology. 
Luther  C.  Peter — 2.   Ophthalmology. 
William  K.  Hitschler — 3.   Rhino-laryngology. 
J.  H.  Clark  and  Eugene  Asnis — 4.    Clinical  pathology. 

Wednesday,  October  26 
J.  O.  Bower — 9.   Malignant  disease. 
W.  Wayne  Babcock — 10.   General  surgery. 
J.  C.  Appi.egate — II.   Obstetrics. 
Collier  F.  Martin — 12.   Rectal  surgery. 
William  E.  Robertson — 2.   Basal  metabolism. 

Thursday,  October  27 
G.  C.  Bird — 9.   X-ray  diagnosis. 
W.  Hersey  Thomas — 10.   Urology. 
J.O.Arnold — 11.  Obstetrics. 
Frank  Sammond — 12.   Gynecology. 

Friday,  October  zS 
William  E.  Robertson — 9.   Electrocardiogram. 
W.  Wayne  Babcock— 10.   General  surgery. 
Wilmer  Krusen — 12.   Gynecology. 
F.dwin  Mitchell — 2.   Laryngology. 
Henry  J.  Off — 3.   Otology. 
11.  Booker  Mills — 4.   Pediatrics. 


ST.  JOSEPH'S  HOSPITAL 

Tuesday,  October  zj 
Joseph  M.  Spellisy — 9.   Orthopedics. 
John  F.  X.  Jones — 10:30.   General  surgery. 
George  Morley  Marshall  and  William  E.Quicksall 

— 2.   Otology  and  laryngology. 
Paul  J.  Pontius,  Charles  J.  Jones,  and  T.  .\.  O'Brien — 

2.   Ophthalmology. 

Wednesday,  October  26 
James  A.  Kelly — 9.  General  surgery. 
E.  E.  Montgomery,  F.  Hurst  Maler,  and  P.  Brooke 

B  l  and —  1 1 .   Gynecology. 
Paul  J.  Pontius,  Charles  J.  Jones,  andT.  A.  O'Brien 

— 2.  Ophthalmology. 

Thursday,  October  27 
Melvin  M.  Fr.anklin — 9.   General  surgery. 
E.  E.  Montgomery,  F.  Hurst  Mater,  and  P.  Brooke 
Bland — 10:30.  Gynecology. 

Friday,  October  28 
Charles  F.  Nassau — 9.   General  surgery. 
E.  E.  Montgomery,  F.  Hurst  Maier,  and  P.  Brooke 

Bl.and — II.    Gjmecology. 
George  Morley  Marshall  and  William  E.  Quicks.all 

— 2.   Otology  and  laryngology. 
Paul  J.  Pontius,  Charles  J.  Jones,  and  T.  .\.  O'Brien — 

2.   Ophthalmology. 


METHODIST  HOSPITAL 

Tuesday,  October  25 
William  R.  Nicholson — 9.   Gynecology. 
J.  H.  Baldwin — -ii.   General  surgery. 
M.  F.  Percfval — II.   Roentgenology. 
Walter  Roberts — 2.   Nose  and  throat. 
Philip  H.  ^Ioore — 2.   Ophthalmology. 

Wednesday,  October  26 
G.  G.  Ross — 9.   General  surgery. 
Richard  Norris — 11.   Gynecology  and  obstetrics 

Friday,  October  28 
J.  T.  Rugh — 9.   Orthopedics. 
J.  L.  Herman — 11.   Genito-urinary  surgery. 
L.  J.  Hammond — 2.   General  surgery. 


STETSON  HOSPITAL 

Tuesday,  October  2$ 
B.  M.  Anspach — 9.   Gynecology. 
W.  K.  Neely — 2.   Obstetrics. 

Wednesday,  October  26 
S.  E.  Tracy — 9.   Gynecology.  Sterilization  and  operating 

room  technique. 
Carl  Lee  Felt — 2.  Laryngology. 

Thursday,  October  2f 
J.  \.  Boger  and  W.  T.  Ellis — 9.   General  surgery. 

Friday,  October  2S 
S.  E.  Tr.-\cy — 9.    Gynecology.  Sterilization  and  operating 

room  technique. 
Carl  Lee  Felt — 2.   Laryngology. 


CLINICAL   CONGRESS   OF   AMERICAN   COLLEGE    OF   SURGEONS 


459 


HAHNEMANN  HOSPITAL 

Tuesday.  October  2; 
H.  L.  Northrop — 9.  General  surgery. 
N.  F.  Lane  and  W.  D.  Culin — 9.   Gynecology. 

F.  H.  WiDMAN — 2.   Demonstration  of  the  electrocardio- 

graph. 
C.   Bartleit — 2:.^o.    Relation   of   electrocardiograph    to 

operati<'e  surgery. 
W.  G.  Schmidt — 2:45.    Hydrogen-ion  concentration. 
G.H.Wells — 3:15.   Acidosis. 
J.  S.  Hepburn — 3 130.   Blood  chemistry. 
W.  R.  Williams — 4.    Application  of  blood  chemistry  to 

clinical  surgery. 

Wednesday,  October  26 

G.  A.  Van  Lennep — 9.    General  surgery. 
J.  E.  James,  Jr. — g.    Prenatal  care. 

J.  D.  Elliott — 2.   Treatment  of  cancer  with   the  knife 

and  Coley's  fluid. 
H.    L.    Northrop — 2:30.     Treatment    of    cancer    with 

electrothermic  cautery. 
F.  C.  Benson — 3.   Treatment  of  cancer  with  radium. 
J.  W.  Frank — 3:30.    Treatment  of  cancer  with  X-rays; 

presentation  of  cases. 


Thursday,  October  27 
H.  P.  Leopold — 9.   General  surgery. 
D.  B.  James — 9.   Gynecology. 


Friday,  October  2S 

L.  T.  .'Vshcr.aft — 9.   Urology. 

W.  C.  Mercer — g.   Obstetrics. 

F.  J.  Frosch — 2.  Physiology  and  pathology  of  the 
endometrium. 

S.  W.  Sappington — 3.  Basal  metaboUsm,  with  demon- 
strations and  technique. 

J.  D.  Elliott — 3:30.  Tumors  of  the  breast. 

J.  A.  Brooke — 4.   Acute  infectious  arthritis. 


WOMAN'S  MEDICAL  COLLEGE 

Tuesday,  October  25 
Alice  W.  Tallant — 9.   Obstetrics. 
E.  G.  Alexander — 10.   General  surger}'. 
H.  C.  Deaver — II.    General  surgery. 

Wednesday,  October  26 
Ella  B.  Everitt — 9.    Gynecology. 
Margaret  Butler — 2.   Rhinology. 
Mary  Buchanan — 3.   Ophthalmology. 

Thursday,  October  27 
Ella  B.  Everitt — 9.   Gynecology. 


CHILDREN'S  HOMEOPATHIC  HOSPITAL 

Tuesday,  October  2s 
H.  P.  Leopold — n.   General  surgery. 

Wednesday,  October  26 
Bayard  Knerr — 11.   Nose  and  throat. 
F.  W.  Smith,  Oscar  Seeley,  and  O.  F.  Barthmaier — 2. 
Pathological  studies. 

Thursday,  October  27 
John  A.  Brooke — 2.   Orthopedics. 


MOUNT  SINAI  HOSPITAL 

Tuesday,  October  25 
J.  C.  Herst — 9.    Gynecology. 
George  Rosenbaum — 11.   X-ray  demonstrations. 
A.  Watson — 2.    Nose  and  throat  operations. 
C.  W.  LeFever — 4.    Eye  operations. 

Wednesday,  October  26 
M.  Behrend — 9.    General  surgery. 
L.  Fisher — 2.   Nose  and  throat  operations. 
\.    I.    RuBENSTONE— 2.    Surgical   pathology   and    blood 

transfusion. 
C.  S.  Hirsch — 4.    Genito-urinary  surgery. 

Thursday,  October  27 
L.  Brinkman — 9.   Gynecology. 
George  Rosenbaum — n.   X-ray  demonstrations. 

Friday,  October  zS 
J.  C.  Hirst— 9.    Gynecology. 
M.  Behrend — 11.    General  surgery. 
L.  Fisher — 2.    Nose  and  throat  operations. 
S.  J.  Gittelson — 3.   Eye  operations. 
A.   I.   Rubenstone — 4.    Surgical   pathology   and    blood 
transfusion. 


WOMAN'S  HOSPITAL 

Tuesday,  October  23 
Mary  Thomas  Mlller — 9.   Obstetrics. 
Lydia  Stewart  Cogill — 10.    Obstetrics. 
Ella  Wllliams  Grim — 11.   Obstetrics. 
Ann  Tomkins  Gibson — 12.   Obstetrics. 
Laura  Emma  Hunt — 2.   Nose,  throat  and  ear. 

Wednesday,  October  26 
Catherine  MacFarlane — 9.   Gynecology. 
Caroline  M.  Purnell — 11.   Gynecology. 
Margaret  Warlow — 2.   Nose,  throat  and  ear. 
Mary  Getty — 2.   Eye. 

Thursday,  October  27 
Marie  K.  Formad — 9.   Gynecology. 
Sarah  H.  Lockrey — 11.   Gynecology. 

Friday,  October  2S 
Kate  W.  Baldwin — 9.   Spectro-chrome  therapy  or  at- 
tuned color  waves  as  an  adjunct  to  general  surgical 
work. 


WOMEN'S  HOMEOPATHIC  HOSPITAL 

Tuesday,  October  2$ 
Drs.    W.    E.    Strong,    Rochester    and    Hartley — 9. 

General  surgery. 
Drs.  Palen,   Clay  and  Criswell — 2.   Eye,  car,  nose 

and  throat. 

Wednesday,  October  26 
L.  T.  AsHCRATT — 9.    Urology. 
W.  C.  Barker — 2.   Roentgenology. 

Friday,  October  2S 
Drs.  Brooke  and  Larer — 9.   Orthopedics. 
Drs.   Caley,   Hughes  and   D.    B.   James,   Jr. — 10:30. 

Gynecology. 
J.  A.  Brooke — 2.   Obstetrics. 
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ST.  LUKE'S  HOSPITAL 

Tuesday,  October  2$ 
Desiderio  Roman — 9.   General  surgery. 

0.  F.  Barthmaier  and  J.  W.  Post — 2.    Group  study  of  the 

thyroid;  laboratory,  roentgenology,  surgerj'. 

Friday,  October  2S 
Desioesio  Roman — 9.   General  surger>'. 

1.  G.  Shallcsoss — II.   Eye  clinic. 

J.  W.  Post — 2.  Roentgenological  study  of  chronic 
arthritis  as  a  basis  for  differential  diagnosis  and 
etiology. 


AMERICAN  HOSPITAL  FOR  DISEASES  OF  THE 
STOMACH 

Thursday,  October  zy 

W.  Wayne  Babcock — 10.   Gastric  surgerj\ 
Lewis  Brinton — 11.   Clinical  demonstrations  ot  gastro- 
intestinal diseases. 

Friday,  October  28 

J.  B.  Carnett — 9.   General  surgery. 
Frank  White — 10.   General  surgery. 
J.  C.  Hirst — 11.   Gynecologj'. 


SPECIAL  CLINICAL  DEMONSTRATIONS  IN  OPHTHAL^IOLOGY. 
.  OTOLOGY,  RHINOLOGY  AND  LARYNGOLOGY 

To  Be  Given  Each  Morning  at  9  O'clock  at  the  Bellevue-Stratford 


Tuesday,  October  25 

Jacob  P.  Schaeffer,  Philadelphia:  Anatomy  of  the 
Lacrimo-nasal  Apparatus — lantern  demonstration. 

Discussion  by:  Harris  P.  Mosher,  Boston;  Meyer 
Wiener,  St.  Louis;  James  A.  Babbitt,  William  C. 
Posey,  S.  Lewis  Ziegler,  Philadelphia;  Sidney 
Yankauer,  New  York. 

Chevalier  J.ackson,  Philadelphia:  Bronchoscopic  Cases 
of  General  Surgical  Interest — lantern  demonstration. 

Discussion  by:  Fielding  O.  Lewis,  Philadelphia;  Rob- 
ert F.  Ridpath,  Philadelphia;  Harris  P.  Mosher, 
Boston;  Henry  L.  Lynah,  Charles  J.  Imperatori, 
New  York. 

Wednesday,  October  26 

Henry  K.  Pancoast,  Philadelphia:  The  Modem  Treat- 
ment of  Epithelioma  of  the  Lip  and  Buccal  Cavity. 

Discussion  by:  George  E.  Pfahler,  David  R.  Bowen 
Albert  G.  Miller,  R.\Lpn  S.  Bromer.  Willi.-ui  S. 
Newcomet,  William  L.  Clark,  Philadelphia. 

John  M.  Wheeler,  New  York:  Plastic  Surgery  of  the 
Eye. 

Lee  Cohen,  Baltimore:  Corrective  Rhinoplasty;  Some 
Anatoraico-Surgical    Considerations. 

Wu-LLMii  W.  Carter,  New  York;  Plastic  Surgery  of  the 
Nose. 

Discussion  by:  Hunter  W.  Scarlett,  George  N. 
Dorrance,  Philadelphia;  George  H.  Cross,  Chester. 


Thursday,  October  27 

Theodore  Weisenburg,  Philadelphia:  The  Relation  of 
Intracranial  Lesions  to  the  Eye,  Ear,  Nose,  and 
Throat. 

Lewis  Fisher,  Philadelphia:  Intracranial  Conditions 
as  Localized  by  the  Barany  Test. 

T.  B.  Holloway,  Philadelphia:  Ocular  Findings  in  In- 
tracranial Lesions. 

Wells  P.  Eagleton,  Newark,  N.  J.:  Aural  Manifesta- 
tions of  Intracranial  Lesions. 

Discussion:  For  Ear — B.  Alexander  Randall,  R.alph 
Bltler,  Robert  J.  Hunter,  George  W.  Mackenzie. 
Seth  a.  Brumm,  Philadelphia.  For  Eye — William 
Zentmayer,  E.  a.  Shumway,  William  T.  Shoe- 
maker, Philadelphia. 

Friday,  October  2S 
Jacob  P.  Schaeffer,     Philadelphia:    Demonstration  of 

Sinuses. 
Discussion  by:    H.  W.  Loeb,  Chicago;  Louis  A.  Coffin, 

New  York;  Wn,Li.\M  C.  Posey,  Philadelphia;  Joseph 

C.  Beck,  Chicago. 
H.^rry  S.  Gradle,  Chicago:     Slit  Lamp  Demonstration. 
Discussion  by  T.  B.  Holloway.  Philadelphia. 
George    B.    Wood,    Philadelphia:    The     Uses     of    the 

Galvano-Cautery  in  Diseases  of  the  Lar>-nx. 
Discussion  by  George  M.  Coates,  Philadelphia. 
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PROGRAM    FOR   EVENING    MEETINGS 

In  the  Ballroom  of  the  Bellevue-Stratford  Hotel,  at  8  p.m. 

Presidential  Meeting,  Monday,  October  24 
Address  of  Welcome:   George  P.  Muller,  M.D.,  Philadelphia,  Chairman,  Committee  on  Arrangements. 
Address  of  the  retiring  President:   George  E.  Armstrong,  M.D.,  Montreal. 
Introduction  of  foreign  guests:   Sir  Harold  J.  Stiles,  K.B.E.,  Edinburgh;  Sir  William  Taylor,  K.B.E., 

C.B.,  Dublin;  Sir  Willi.\m  I.  de  Courcy  Wheeler,  F.R.C.S.I.,  Dublin;  Sir  Robert  Hy  Woods. 

F.R.C.S.I.,  Dublin;  Professor  H.  C.  Jacobaeus,  Stockholm;  J.  Schoemaker,  M.D.,  The  Hague; 

Professor  F.  de  Qltervain,  Berne. 
John  B.  Deaver,  M.D.,  Philadelphia:    Inaugural  Address. 
Sir  William  I.  de  Courcy  Wheeler,  F.R.C.S.I.,  Dublin:   Some  Points  about  the  Surgery  of  Bones  and 

Joints. 
William  J.  Mayo,  M.D.,  Rochester,  Minnesota:  The  John  B.  Murphy  Oration  on  Surgery. 

Tuesday,  October  25 
Symposium:   Sarcoma  of  the  Long  Bones. 

Joseph  C.  Bloodgood,  M.D.,  Baltimore:   Diagnosis  and  Pathology  (illustrated). 
William  B.  Coley,  M.D.,  New  York:    Conservative  Treatment. 
Ernest  A.  Codman,  M.D.,  Boston:    Pathologic  Fractures. 

Henry  W.  Meyerdin'G,  M.D.,  Rochester,  Minn.:   A  Study  of  Microscopically  Proven  Cases  and 
End  Results. 
Discussion:   A.  P.  C.  Ashhurst,  M.D.,  Philadelphia;  Frederic  A.  Besley,  M.D.,  Chicago. 
Sir  Harold  J.  Stiles,  K.B.E.,  Edinburgh:   Neuritis  Due  to  Pressure  of  First  Rib  upon  Brachial  Portion 

of  First  Thoracic  Nerve. 
Professor  H.  C.  Jacobaeus,  Stockholm:    Thorascopy  and  Its  Practical  Importance  for  Surgery  of  the 
Chest. 

Wednesday,  October  26 
Symposium:   Reconstruction  Surgery. 

Allen  B.  Kanavel,  M.D.,  Chicago:   Reconstruction  Surgery  of  the  Hand 
ViLRAY  p.  Blair,  M.D.,  St.  Louis:   Reconstruction  Surgery  of  the  Face. 
Nathaniel  Allison,  M.D.,  St.  Louis:   Surgery  of  Impaired  Joint  Function. 

Discussion:     Robert  H.  Ivy,  M.D.,  Philadelphia;  A.  Bruce  Gill,  M.D.,  Philadelphia. 
J.  Schoemaker,  M.D.,  The  Hague,  Holland:   Some  Technical  Points  in  Abdominal  Surgery. 
Symposium:    Gynecology  and  Obstetrics. 

Thomas  S.  Cullen,  M.B.,  Baltimore:   Abdominal  Surgery. 

John  Osborn  Polak,  M.D.,  Brooklyn:   The  Present  Status  of  Operative  Obstetrics,  Referring  to  the 
Abuse  of  Caesarean  Section. 

Discussion:  Brooke  M.  Anspach,  M.D.,  Philadelphia;  Edward  P.  Davis,  M.D.,  Philadelphia; 
Barton  Cooke  Hirst,  M.D.,  Philadelphia. 

Thursday,  October  27 
Symposium:   Gail-Bladder  Surgery. 

Harry  M.  Richter,  M.D.,  Chicago:    GaU-Bladder  Surgery,  with  Special  Reference  to  Closure  of  the 

Abdomen  without  Drainage. 
George  W.  Crile,  M.D.,  Cleveland:    The  Technique  of  GaU-Bladder  Surgery  in  the  Presence  of 
Jaundice. 

Discussion:  Achille  M.  Willis,  M.D.,  Richmond;  George  P. Muller, M.D., Philadelphia; 
John  T.  Bottomley,  M.D.,  Boston;  E.  W.  Archibald,  M.D.,  Montreal. 
Professor  F.  de  Quervain,  Berne,  Switzerland:    Relation  Between  the  Histological  Aspect  and  the 

Clinical  and  Epidemiological  Peculiarities  of  Goiter. 
Symposium:   Nerve  Suture. 

Dean  Lewis,  M.D.,  Chicago:   End  Results. 

Discussion:    Charles  H.  Frazier,  M.D.,  Philadelphia;  G.  Carl  Huber,  M.D.,  Ann  Arbor. 
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Convocation  of  the  American  College  of  Surgeons,  Friday,  October  28 

Invocation:   D.  Cardinal  Dougherty,  Archbishop  of  Philadelphia. 

Conferring  of  Honorary  Fellowships. 

Presentation  of  Candidates  for  Fellowship. 

Presidential  Address:   John  B.  Deaver,  M.D.,  Philadelphia. 

Fellowship  Address:    Sir  Harold  J.  Stiles,  K.B.E.,  Edinburgh. 

The  following  distinguished  South  American  surgeons  are  also  expected  to  attend  the  Clinical  Congress: 
Dr.  Marcelin'o  Herrera  Vegas,  Buenos  Aires,  Argentina;  Dr.  Claudio  Sanjines,  LaPaz,  Bolivia; 
Dr.  J.  Alves  de  Lima,  Sao  Paulo,  and  Dr.  Jose  Mexdonca,  Rio  de  Janeiro,  Brazil;  Surgeon-General 
Alberto  Adriasola,  Valparaiso:  Dr.  Gregorio  Amunategui  and  Dr.  Lucas  Sierra,  Santiago, 
Chile;  Dr.  Miguel  H.  AiavAR,  Guayaquil,  Ecuador;  Dr.  Guillermo  Gast.aneta  and  Dr.  Fr.\n- 
cisco  Grana,  Lima,  Peru;  Dr.  Enrique  Pouey,  Montevideo,  Uruguay. 


PROGRAM  FOR  HOSPITAL  DAY— MONDAY 

In  the  Rose  Garden  at  the  Bellevue-Stratford 

9:30  a.m.  Hospital  conference  dealing  with  the  standardization  program  of  the  American  College  of 
Surgeons  including  its  present  and  future  status.  Representatives  of  the  following  organizations  will 
participate:  American  Hospital  Association,  Catholic  Hospital  Association,  Protestant  Hospital 
Association,  Methodist  Hospital  Association,  Provincial  Hospital  Associations  of  Canada,  Associa- 
tion of  American  Railway  Surgeons,  individual  surgeons,  superintendents  and  members  of  boards 
of  trustees. 

2:30  p.m.     I.  "The  Industrial  Hospital,"  presented  by  two  speakers  followed  by  a  general  discussion. 

2.  The  Nursing  Problem:  What  Shall  Be  the  Standard  Regulations  for  Hospital  Nurses?  Shall  There 
Be  Lower  Standards  for  the  So-Called  "Practical  Nurse"?  Shall  There  Be  Supplementary  Training 
for  Nurses  Desiring  Administrative  or  Special  Positions?  These  subjects  to  be  discussed  by  a  group 
of  hospital  superintendents,  representatives  of  nursing  organizations  and  surgeons. 

4:00  p.m.  Round-table  discussion:  "What  Constitutes  Good  Service  to  the  Patient."  Conducted  by  a 
group  of  hospital  superintendents  and  staff  surgeons. 
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THE    SURGICAL   SIGNIFICANCE   OF   HEPATIC   INCOMPETENCY 

By  WILLIAM  J.  MAYO,  M.D.,  F.A.C.S.,  Rochester,  Minnesota 


THE  Great  War  brought  to  a  close  a 
period  in  scientific  surger\%  of  which 
Dr.  John  B.  Murphy  was  the  most  bril- 
liant exponent.  This  period  was  character- 
ized by  the  advancement  of  the  principles  of 
surgery,  investigation  of  the  relation  of  micro- 
organisms to  disease,  and  the  development  of 
clinical  medicine  on  a  pathological  basis. 
Animal  experimentation  and  the  test  tube 
marched  side  by  side  with  clinical  surgery  and 
illumined  many  dark  pages  in  our  understand- 
ing of  the  phenomena  of  disease.  The  devel- 
opment of  clinical  surgery  during  the  last 
generation  was  essentially  regional,  and  in 
this  development  no  one  played  so  great  a 
part  as  the  distinguished  man  in  whose  honor 
this  annual  address  is  given. 

Briefly  to  call  attention  to  just  what  Mur- 
phy accomplished  and  the  breadth  and  scope 
of  his  genius,  we  may  cite  his  contributions 
to  abdominal  surgery  for  which  he  first  be- 
came known.  The  Haymarket  riots  brought 
his  name  into  prominence.  While  Bull  pre- 
ceded Murphy  in  the  successful  repair  of 
gunshot  wounds  of  the  intestine,  the  brilliance 
of  Murphy's  performance  gave  vitality  to 
Bull's  exploit,  and  Murphy  followed  his  oper- 
ative work  by  promulgating  the  surgical 
principles  governing  gunshot  wounds  of  the 
abdomen  which  guide  us  today.  Murphy's 
early  grasp  of  the  appendicitis  problem  was 
equally  firm  and  sure.  His  paper  "Ileus," 
published  in  1896,  is  one  of  the  most  valuable 
contributions  to  American  surgerj-,  and  even 


today  we  fail  to  realize  the  importance  of  the 
parallel  artery  of  the  small  intestine  without 
corresponding  veins  which  Murphy  pointed 
out  as  a  frequent  cause  of  gangrene  of  the  ob- 
structed intestinal  wall.  We  speak  of  "cut- 
ting off"  the  circulation  in  any  part  of  the  body 
when  we  usually  mean  the  opposite.  When 
the  arterial  circulationis  cut  otT"white  death" 
follows,  a  rare  form  of  necrosis.  "Black 
death"  is  the  usual  condition,  the  arteries 
continuing  to  carry  blood  into  the  involved 
gut,  the  obstructed  venous  flow  choking  the 
doomed  area.  IMurphy  also  made  valuable 
contributions  to  the  study  of  tuberculosis  of 
the  peritoneum,  pointing  out  that  it  is  second- 
ary to  a  local  focus,  and  his  genius  was  partic- 
ularly manifest  in  clearing  up  moot  points  in 
the  surgery  of  the  biliary  tract. 

IMurphy's  mind,  while  never  abandoning 
an  accepted  field  of  research,  ever  turned  to 
new  and  unexplored  regions  of  the  body.  His 
oration  on  "Thoracic  Surgery,"  before  the 
American  Medical  Association  in  1 898 ,  brought 
out  work  of  a  fundamental  character, 
showing  the  effect  of  the  size  of  external 
pleural  openings  on  collapse  of  the  lungs,  and 
that  the  diaphragm  is  essentially  the  piston 
of  a  thoracic  pump.  In  surgery  of  the  ner- 
vous system  his  contributions  were  equally 
important,  stressing  the  fact  that  peripheral 
nerves  divided  proximal  to  the  ganghon  never 
regenerate  and  that  a  complete  severance  of 
the  spinal  cord  due  to  injury  is  irreparable. 
In  surgery  of  the  vascular  system,  also,  he 


*Tbe  Second  John  B.  Murphy  Oration  in  Surgery,  delivered  before  the  Cljnical  Congress  of  American  College  of  Surgeons, 
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dealt  with  fundamental  problems  and  success- 
fully sutured  large  vessels;  his  work  in  this 
field  has  been  the  basis  of  productive  research. 
The  more  recent  contributions  which  were 
made  by  him  during  the  years  immediately 
preceding  his  too  early  demise  were  in  surgery 
of  the  bones  and  joints,  where  he  greatly  assist- 
ed orthopedic  surgery  to  free  itself  from  the 
shackles  of  the  harness  maker. 

Other  surgeons  of  Murphj'  's  day  and  gener- 
ation may  be  compared  with  him  in  various 
limited  fields  of  surgical  endeavor,  but  we 
must  remember  the  number  of  targets  into 
which  he  shot  and  that  he  always  rang  the  bell. 

Murphy  wlas  a  voluminous  writer  and 
greatly  enriched  surgical  literature.  By  these 
printed  pages  posterity  will  know  him,  but  to 
those  of  us  who  have  been  inspired  by  his 
magnetic  personality  and  who  have,  with 
rapt  interest,  followed  his  clinical  teachings, 
visible  evidences  of  the  printed  page  are  but 
the  ghost  hovering  over  the  grave  of  the 
greatest  surgeon  of  the  last  generation. 

As  the  result  of  many  causes,  of  which  the 
profound  influence  of  the  Great  War  may  be 
counted  as  one,  we  see,  perhaps  dimly,  that 
surgery  is  taking  on  a  new  aspect.  It  is  no 
longer  possible  for  the  individual  surgeon,  in 
the  face  of  the  enormous  amount  of  new  and, 
as  yet,  unorganized  knowledge,  to  cover  the 
ground  that  Murphy  covered. 

I  knew  Murphy  well;  his  was  not  the  na- 
ture that  desired  praise,  but  with  the  divine 
spark  he  desired  ever  to  kindle  new  fires  un- 
der old  misconceptions.  Therefore,  in  our 
annual  memorial  tribute  to  Murphy  we  should 
strive  to  emulate  his  standards  and  devote 
our  endeavors  to  the  advancement  of  the 
science  of  surgery,  even  as  he  devoted  his  life 
to  this  cause. 

Our  day  of  higher  specialization  and  the 
correlation  of  the  work  of  specialists  in  many 
fields  is  the  foundation  on  which  future  pro- 
gress depends.  We  see  this  exemplified  in 
the  study  of  shock  in  its  relation  to  the  ner- 
vous system  as  influencing  operation,  in  the 
closer  study  of  the  heart,  and  the  effect  that 
changes  in  the  vascular  system  may  have  on 
surgical  conditions.  We  are  beginning  to 
recognize  that  although  respiratory  failure  is 
the  most  frequent  immediate  cause  of  the  ter- 


mination of  life,  the  material  cause  which  pro- 
duces the  terminal  pulmonary  catastrophe  is 
usually  brought  to  the  lungs  through  the 
blood  stream,  seldom  by  way  of  the  respira- 
tory passages,  and  that  the  influence  of  the 
anesthetic  is  slight  in  producing  postopera- 
tive pulmonary  complications  after  surgical 
operations,  which  are  equally  frecjuent  after 
local  anaesthesia,  nitrous  oxide  and  o.xygen, 
and  ether.  We  are  also  gaining  knowledge  of 
the  relation  of  the  incompetence  of  the  kidney 
to  the  cause  of  death.  We  have  found  that 
the  kidneys  do  not  secrete  urine,  but  filter 
urine,  and  that  with  the  urine  are  eliminated 
body  waste  and  toxic  products  strained  from 
the  general  circulation,  that  the  kidneys  are 
not  often  the  primary  cause  of  death,  kidney 
failure  being  due  to  overload,  and  the  develop- 
ment of  acute  conditions  on  pre-existing 
lesions.  Studies  of  the  blood  have,  therefore, 
become  of  the  utmost  importance  because  we 
recognize  as  never  before  that  the  to.xic  ma- 
terial which  produces  these  wide-spread 
manifestations  may  affect  more  specifically 
certain  of  the  vital  organs.  As  shown  by 
Rosenow,  the  bacteria  and  other  toxic  bodies 
are  carried  through  the  blood  stream  to  the 
organs  which  they  damage  and  lead  to  surgi- 
cal complications  and  often  to  death.  From 
this  engrossing  study  has  developed  the  mod- 
ern doctrine  of  focal  infections  which  is  at- 
tracting the  attention  of  present  day  investi- 
gators. The  study  of  the  methods  by  wh'ch 
purification  of  the  blood  is  effected  presents 
a  promising  field  for  investigation. 

The  paramoiinl  importance  of  the  hepatic 
function.  The  liver  was  recognized,  even  by 
the  ancients,  as  the  king  of  organs,  standing 
as  a  buffer  on  the  one  hand,  between  the 
general  circulatory  system  and  the  gastro- 
intestinal tract,  and,  on  the  other  hand,  be- 
tween the  general  circulation  and  the  spleen, 
which  filters  from  the  blood  micro-organisms 
and  toxins  that  it  is  unable  to  destroy, 
sending  them  to  the  liver  through  the  portal 
circulation  for  destruction  and  detoxication. 
The  liver  detoxicates  chemic  poisons,  such 
as  chloroform,  phosphorus,  and  arsenic  as 
well  as  biochemic  poisons  produced  in  the 
body.  Yet,  for  many  reasons,  we  know  little 
concerning  the  functions  or  early  pathologi- 
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cal  conditions  of  the  liver.  Its  concealed 
situation  prevents  us  from  accurate  means 
from  without  of  early  diagnosis.  Its  power 
to  regenerate  injured  cells  and  form  new  cells, 
is  not  equalled  b}'  any  other  organ  of  the 
body,  and  its  enormous  margin  of  safety  pre- 
vents us  from  knowing  just  what  is  taking 
place  in  the  earlier  stages  of  hepatic  disease, 
and  the  appalling  nature  of  the  pathological 
changes  when  they  are  sufficient  to  enable 
physical  demonstration  has  made  the  liver  an 
organ  of  mystery  and  conjecture.  I  venture 
to  predict  that  the  ne.xt  few  years  will  bring 
forth  productive  research  demonstrating  that 
the  causes  of  many  of  the  changes  in  the  so- 
called  vital  organs  which  lead  to  death  do  not 
primarily  originate  in  the  nervous  system, 
heart.  lungs  or  kidneys,  but  are  the  results  of 
hepatic  insufficiency,  leading  to  inefficient 
purification  of  the  blood,  thus  making  possi- 
ble much  sound  prophylaxis. 

I  have,  on  a  previous  occasion,  discussed 
the  function  and  pathology  of  the  liver  in  re- 
lation to  the  hepatic  cell.  All  the  liver  cells 
are  alike.  Therefore,  the  pathological  archi- 
tecture in  hepatic  disease  is  simple.  If  the 
pathological  process  in  the  hepatic  cell  is  acute 
the  destructive  process  assumes  the  nature  of 
fatty  metamorphosis.  If  the  process  is  chron- 
ic, the  destroyed  cells  are  replaced  by  con- 
nective tissue,  producing  cirrhosis.  If  the 
cause  of  the  hepatic  cirrhosis  is  carried  to  the 
liver  by  the  portal  circulation,  the  new  con- 
nective-tissue deposit  is  around  the  portal 
vessels,  obstructing  the  deliver}'  of  the  blood 
from  the  portal  circulation  to  the  hepatic 
cells,  and  the  patient  does  not  die  from  hepatic 
insufficiency,  but  from  the  circulatory  dis- 
turbances which  lead  to  ascites  and  gastro- 
intestinal haemorrhages  caused  by  the  portal 
cirrhosis.  On  the  contrary,  in  bihary  cirrhosis 
the  causes  of  the  injury  to  the  hepatic  cell  are 
brought  by  the  bihary  channels,  and  the  con- 
nective-tissue deposits  are  around  the  bile 
ducts,  resulting  in  obstructions  to  the  flow  of 
bile,  so  that  death  occurs  from  cholaemia  in 
cases  of  biliary  cirrhosis. 

In  connection  with  hepatic  cirrhoses,  passing 
attention  should  be  given  to  the  work  of  Her- 
rick,  who  shows  the  effect  of  the  hepatic  ar- 
tery on  the  cirrhotic  process.   The  pressure  in 


the  portal  vein  is  30  miUimeters,  and  the 
pressure  in  the  artery  1,50  millimeters.  The 
greater  the  obstruction  to  the  portal  circula- 
tion the  greater  the  circulatory  embarrass- 
ment occasioned  by  the  arterial  counter-pres- 
sure. The  shght  amount  of  oxygen  needed  by 
the  hepatic  cell  for  its  own  purposes  is  fur- 
nished by  the  hepatic  artery.  It  is  interesting 
to  note,  in  connection  with  carbohydrate 
metabolism,  that  in  the  liver  of  carnivorous 
animals  the  ligation  of  the  hepatic  artery  may 
not  cause  serious  eft'ects,  while  in  the  herbi- 
vorous, it  usually  causes  death. 

The  liver  acts  on  nonoxygenized  blood.  The 
hepatic  cell  has  an  unrivalled  capacity  to  act 
on  portal  blood,  which  has  already  lost  its 
oxygen.  The  blood  on  which  the  fiver  acts  is 
venous  and  leaves  the  liver  as  venous  blood 
through  the  hepatic  veins;  oxygen  plays  Httle 
if  any  part  in  the  changes  which  take  place. 
Physiologists  point  out  that  the  hepatic  artery 
furnishes  oxygen  to  the  liver,  and  this  would 
appear  to- be  true,  so  far  as  the  liver  tissue  is 
concerned,  but  the  supply  is  not  sufficient  to 
lead  us  to  befieve  that  oxygen  is  necessary  to 
its  function.  Compare  the  arterial  blood  sup- 
ply of  the  fiver,  weighing  50  to  55  ounces, 
witfi  the  huge  arterial  blood  supply  of  the 
spleen  and  kidney,  each  of  which  weighs  only 
a  few  ounces,  but  uses  a  great  amount  of 
oxygen  in  functioning.  The  hepatic  artery  is 
not  large  and  its  content  is  reduced  greatly 
by  giving  oft'  the  gastroduodenal  artery,  the 
superior  pyloric  artery,  the  supraduodenal 
branches,  and  the  cystic  artery;  thus  two- 
thirds  of  its  volume  are  gone  before  it  reaches 
the  fiver.  How  can  we  know  the  truth  of  this 
assertion  that  oxygen  is  not  necessary  for 
liver  function?  By  proving  an  afibi:  The 
arterial  blood  of  the  hepatic  artery  can  not 
be  in  two  places  at  the  same  time  and  most  of 
it  goes  to  other  organs.  Possibly  one  of  the 
functions  of  the  spleen  is  the  removal  of  oxy- 
gen from  the  blood  which  enters  the  liver  by 
this  route.  The  functions  of  the  fiver  are: 
(i)  defense  against  invasion  of  the  body  by 
micro-organisms  and  the  detoxication  of  toxic 
products  brought  to  the  liver  from  the  portal 
circulation,  (2)  fat  metabolism,  (3)  protein 
metaboHsm,  (4)  carbohydrate  metabolism, 
and  (5)  bile  function. 
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I  cannot  discuss  here  the  fascinating  prob- 
lem of  the  effect  of  the  hver  on  bacteria  and 
toxic  products  of  a  chemic  and  biochemic 
nature.  With  regard  to  the  effect  of  the  liver 
on  the  final  conversion  of  proteids  into  con- 
sumable material,  I  would  point  out  that  the 
amino-acids  in  the  body  are  developed  in  the 
liver  from  protein  metabolism  begun  in  the  in- 
testinal tract.  It  may  also  be  stated  that  the 
liver  is  one  of  the  great  store  houses  for  fat, 
and  the  converter  of  fat  into  consumable 
material  for  the  use  of  the  body.  Urea  is  the 
ash  of  protein  burning,  and  certain  higher 
fatty  acids,  which  may  be  a  residue  of  im- 
properly oxidized  fats  in  combination  with  ash 
of  improper  proteid  burning,  are  back  of  many 
of  the  circulatory  and  vascular  changes  which 
lead  to  insufficiency  of  the  vital  organs,  espe- 
cially of  the  kidneys. 

Sugar-forming  function  of  iJic  liver.  I  regret 
that  many  aspects  of  these  various  problems, 
although  germane  to  this  discussion,  must  be 
omitted  for  lack  of  time.  I  shall  concentrate 
attention  on  the  relation  of  carbohydrate 
metabolism  and  bile  function,  on  the  liver, 
and  on  the  organism  as  a  whole. 

The  end  stages  of  carbohydrate  metabohsm 
take  place  in  the  liver  and  the  distribution  of 
sugar  for  the  heat  and  energy  of  the  body  takes 
place  through  the  blood  stream.  The  amount 
of  sugar  normally  in  the  blood  varies  between 
0.07  and  0.1 1  per  cent.  The  ash  of  sugar  o.xi- 
dation  in  the  tissues  is  passed  out  of  the  body 
through  the  lungs  as  carbon  dioxide.  Nor- 
mally, considerable  amounts  of  glycogen  are 
stored  in  the  liv'er  and  this  store  under  great 
stress  is  fed  more  Hberally  into  the  blood 
stream,  and  in  conjunction  with  the  internal 
secretions  gives  the  utmost  obtainable  energy 
under  the  influence  of  anger  or  fear,  acting 
through  the  autonomic  nervous  system.  In 
starvation  the  stored-up  glycogen  is  exhausted 
and  the  alkahnity  of  the  blood  reduced,  so- 
called  acidosis.  The  pernicious  vomiting  of 
pregnancy  is  beheved  bj'  Harding  to  be  due 
to  the  exhaustion  of  the  stored  liver  glycogen 
Ijy  the  constitutional  necessities  of  the  mother 
and  child;  the  treatment  of  pernicious  vomit- 
ing of  pregnancy  b}-  carbohydrate  feeding  ap- 
pears to  bear  out  this  theory.  As  a  rule  reduc- 
tion of  sugar  below  0.07  per  cent  is  accom- 


panied by  dehydration.  In  the  estimation 
of  the  blood  sugar,  which  may  appear  to 
be  normal  because  of  the  increased  blood 
viscosity,  allowance  must  be  made  for  suffi- 
cient fluids  to  approximate  normal  condi- 
tions. 

The  ash  of  carbohydrate  oxidation  is  much 
less  poisonous  than  the  ash  of  protein  and  fat 
combustion  to  which  diabetic  coma  is  due.  As 
shown  by  Woodyatt,  the  proper  burning  of 
protein  and  the  higher  fatty  acids  is  not  com- 
plete unless  a  percentage  of  carbohydrates  is 
burned  in  conjunction;  hence  the  value  of 
starvation  in  the  management  of  diabetes  by 
reducing  fats  and  proteins  as  well  as  carbo- 
hydrates over  the  old  treatment  by  carboh}-- 
drate  deprivation  alone.  Attention  must  not 
be  diverted  from  the  fact  that  the  hepatic 
cells  are  working  on  portal  blood  with  very 
low  oxygen  content,  herein  differing  from  all 
other  secretory  organs  of  the  body.  Too  little 
attention  has  been  directed,  I  believe,  to  this 
nono-xygen  feature  of  the  function  of  the  hver. 
Chronic  bodily  exhaustion  is  associated  with 
disturbed  function  of  the  liver  and  usually 
with  diminution  of  sugar  metabohsm.  Mann 
has  shown  that  if  the  liver  of  an  animal  is 
removed,  death  results  in  from  5  to  12 
hours,  but  if  the  blood  sugar  is  maintained 
the  animal  will  live  for  from  24  to  35  hours, 
and  even  when  apparently  moribund  can  be 
resuscitated  by  intravenous  injections  of 
glucose. 

Function  of  the  bile.  The  hepatic  lobule  has 
for  its  center  a  bile  channel.  The  venous 
blood  from  the  portal  circulation  is  acted  on 
by  the  hepatic  cell  and  passes  away  in  the  ve- 
nous plexus  of  the  collecting  hepatic  veins; 
the  refuse,  if  it  maj-  be  so  called,  takes  it  away 
to  the  intestinal  tract  in  the  form  of  bile.  Na- 
ture is  most  economical  in  her  operations. 
The  bile  in  the  intestinal  tract  has  valuable 
direct  and  indirect  functions,  aiding  in  pan- 
creatic and  intestinal  digestion.  The  fluids 
and  certain  constituents,  such  as  the  lipoids, 
are  reabsorbed  in  the  intestinal  tract,  while 
the  l)ile  pigments  which  contain  the  more  ac- 
tive poisons  of  the  biliary  content  pass  and 
are  excreted.  It  is  interesting  to  note  in  this 
connection  that  the  bile  does  not  gi\e  the  nor- 
ma! brown  color  to  the  stool,  which  mav  be 
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light  and  pasty  without  the  addition  of  pan- 
creatic juice.  Physicially  the  bile  is  changed 
after  it  leaves  the  hepatic  cell.  Additions  are 
made  to  it  from  the  biliary  ducts  and  such  bile 
as  reaches  the  gall-gladder,  as  shown  by  Rous 
and  McMasters,  is  concentrated  and  clear 
fluid  added.  If  the  bile  is  retained  for  any 
length  of  time  in  the  gall-bladder  by  an  ob- 
structed cystic  duct,  the  biliar\-  pigments  are 
absorbed  and  a  clear  colloid  fluid,  so-called 
white  bile,  results,  as  is  also  the  case  with  bile 
in  the  ducts  of  the  liver  under  similar  condi- 
tions. The  effects  of  retained  bile  pigments  on 
the  obstructed  hepatic  cell  are  most  delete- 
rious and  destructive,  the  process  being  the 
familiar  one  of  fatt\'  metamorphosis,  connec- 
tive tissue  taking  the  place  of  many  of  the  de- 
stroyed cells,  although  new  hepatic  cells  may 
be  developed.  Fitz  has  examined  many  speci- 
mens of  bile  from  the  gall-bladder  under  vari- 
ous conditions;  the  results  of  these  chemical 
analyses  were,  on  the  whole,  disappointing. 
When  the  bile  is  obstructed  in  its  passage  into 
the  intestinal  tract  it  is  absorbed  in  the  blood, 
the  biliary  pigments  unite  with  the  calcium  in 
the  blood,  and,  in  the  course  of  time,  3  weeks 
or  more,  a  calcium  exhaustion  may  occur.  The 
reduction  of  the  calcium  reserve  in  the  blood 
lengthens  the  coagulation  time.  The  bile 
pigments,  to  which  much  of  the  ill  effects  of 
cholasmia  are  due,  are  excreted  from  the 
blood  by  the  kidneys.  The  chol^mia  not 
only  affects  the  liver,  but  the  tissues  of  the 
body  as  a  whole.  Cholaemia  brings  about  a 
pernicious  dehydration,  interferes  with  the 
action  of  the  liver,  especially  in  its  sugar- 
forming  function,  and  exhausts  the  hepatic 
sugar  reserve.  The  secondary  effects  of 
cholaemia  are  felt  by  every  organ  of  the  body, 
especially  by  the  kidneys,  which  are  called  on 
to  excrete  a  great  amount  of  bile  pigments 
and  other  products  of  disturbed  metabolism 
which  may  result  in  kidney  incompetency  as 
well  as  liver  insufficiency.  In  many  respects 
the  urine  function  of  the  kidney  and  the  bile 
function  of  the  liver  are  comparable.  Espe- 
cially is  this  true  under  stress.  There  is  a 
close  connection  with  diseases  of  the  skin, 
liver,  and  kidneys,  as  though  there  were  a 
correlation  of  function,  notably  the  produc- 
tion of  acute  nephritis  in  the  exanthemas  and 


the  poisonous  bile  of  extensive  burns  of  the 
skin  which  results  in  fatal  duodenal  ulceration. 

OVERCOMING  THE  EVILS  OF  CHOLiEMIA 

The  practical  questions  connected  with 
cholfemia  in  its  relation  to  surgery  are  obvious, 
and  the  successful  solution  of  these  problems 
carries  lessons  which  can  be  applied  to  various 
other  forms  of  hepatic  incompetence.  Bell 
and  Walters,  of  the  Clinic,  have  investigated 
cases  of  chronic  jaundice  in  which  operation 
had  been  performed  for  any  and  all  conditions 
and  death  followed.  Fifty-three  per  cent  of 
these  patients  had  blood  in  the  peritoneal 
cavity,  although  not  necessarily  enough  to 
account  for  the  death.  In  comparable  cases 
in  which  no  jaundice  was  present  there  was 
only  one  instance  of  intraperitoneal  haemor- 
rhage, which  was  caused  by  the  slipping  of  a 
ligature  on  the  cystic  arter}'.  In  the  jaundiced 
patients  the  blood  in  the  peritoneal  cavity 
was  from  capillary  haemorrhage;  in  no  in- 
stance was  the  bleeding  from  demonstrable 
^■essels. 

Wright  has  pointed  out  that  the  loss  of  nor- 
mal coagulation  of  the  blood  is  due  to  cal- 
cium exhaustion  and  that  the  calcium  can  be 
restored  by  giving  chloride  of  calcium  by  way 
of  the  gastro-intestinal  tract.  Lee  and  Vin- 
cent have  shown  that  the  amount  of  calcium 
that  can  be  taken  up  from  the  gastro-intes- 
tinal tract  is  relatively  small,  but  it  may  read- 
ily be  given  in  the  form  of  chloride  of  calcium 
intravenousl)'  in  which  form  it  affects  the 
blood  coagulation  in  a  short  time.  Walters 
has  been  able  to  show  that  the  coagulation 
time  can  be  restored  in  from  2  to  6  hours  after 
the  intravenous  injection  of  chloride  of  calcium 
and  that  the  procedure  is  harmless.  He  re- 
peated the  experiments  of  other  observers 
and  it  was  not  only  shown  that  the  adminis- 
tration of  calcium  promptly  restored  the  blood 
coagulability  due  to  calcium  exhaustion,  but 
that  the  coagulability  of  normal  blood  could 
be  hastened  in  this  manner. 

In  the  cholaemic  state,  however,  calcium 
may  not  be  the  only  factor  in  the  tendency  to 
bleed,  and  when  the  calcium  exhaustion  has 
been  remedied,  if  the  coagulation  time  is  still 
high,  transfusion  of  blood  is  indicated.  Two 
other  factors  of  importance  must  be  consid- 
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ered  in  counteracting  the  evil  effects  of  the 
cholaemic  state;  first,  to  restore  the  normal 
amount  of  blood  sugar  and  liver  glycogen  re- 
serve, and  second,  to  overcome  the  dehydra- 
tion, and  thus  aid  the  kidney  in  the  el'mination 
of  bile  pigments,  which  are  one  of  the  chief  cau- 
ses of  the  general  exhaustion  of  the  cholaemic 
patient.  Fortunately  this  can  be  accomplished 
by  increasing  the  quantity  of  ingested  carbo- 
hydrate and  fluid  intake,  by  mouth,  by  the 
Murphy  drip,  or  if  necessary,  by  subcuta- 
neous infusions  of  from  3  to  5  per  cent  solu- 
tion of  glucose  which  can  be  introduced  sub- 
cutaneously  up  to  2,000  or  3,000  cubic  centime- 
ters in  24  hours.  The  surgical  indications  are 
most  safely  met  by  great  care  and  gentleness 
in  handling  the  tissues  of  cholaemic  patients 
during  operation.  No  operative  procedure 
which  is  not  essential  to  the  immediate  re- 
covery of  the  patient  should  be  undertaken 
in  the  presence  of  intense  jaundice.  For 
example,  after  removing  stones  from  the 
common  duct  in  the  cholaemic  patient, 
cholecystectomy  is  seldom  advisable. 
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THE   TECHNIOUE   OF    GALL-BLADDER   SURGERY   IN   THE 
"  PRESENCE   OF   JAUNDICE  ^ 

By  GEORGE  W.  CRILE,  M.D.,  F.A.C.S.,  Cleveland,  Ohio 


IN  jaundiced  patients  demanding  operation, 
one  prime  risk  is  encountered,  i.e.,  ex- 
haustion. 

The  liver  is  a  vital  organ — as  necessary  to 
the  maintenance  of  life  as  the  brain  or  the 
heart.  Excision  of  the  liver  is  followed  by  an 
immediate  functional  and  physical  impair- 
ment of  the  brain  cells,  rapidly  progressive  to 
their  complete  breakdown  with  resultant 
death  within  from  2  to  12  hours.  Moreover, 
any  impairment  in  the  integrity  of  the  liver 
is  accompanied  by  a  corresponding  im- 
pairment of  the  brain  cells.  Therefore,  if  as 
the  result  of  obstruction  of  the  common  bile- 
duct,  the  liver  has  become  engorged  and  dis- 
tended with  bile,  and  its  function  has  become 
depressed,  to  a  corresponding  degree  will  the 
functioning  power  of  the  brain  and  other  vi- 
tal organs  be  reduced. 

It  follows  that  when  operation  is  required 
in  the  presence  of  jaundice  and  depression, 
the  failing  resources  of  the  patient,  that  is, 
the  remnant  of  the  liver  function,  must  be 
scrupulously  preserved;  and,  if  possible,  the 
margin  of  safety  increased.  In  these  cases  the 
internal  respiration  is  seriously  impaired. 

The  prime  requisite,  therefore,  to  the  con- 
servation of  the  patient  is  the  conservation  of 
the  internal  respiration,  especially  the  internal 
respiration  of  the  liver  cells  and  of  the  brain 
cells.  The  conservation  of  the  internal  respir- 
ation of  the  cells  depends  upon  three  primary 
factors:  o.xygenation,  water,  and  neutraliza- 
tion of  excessive  acids. 

All  inhalation  anaesthetics — even  nitrous 
oxide — interfere  with  the  internal  respiration. 
In  the  case  of  nitrous  oxide  the  interference 


with  the  internal  respiration  is  but  temporary 
— ^only  during  the  period  of  administration.  In 
the  case  of  ether  and  chloroform,  on  the  other 
hand,  on  account  of  their  lipoid  solvent  effect 
upon  the  cell  structure,  their  interference 
with  the  internal  respiration  is  prolonged. 
The  point  of  vital  importance  in  this  connec- 
tion, and  I  believe  the  source  of  common  error, 
is  this:  inhalation  anaesthesia  inflicts  on  the 
cells  a  definite  functional  damage.  The  mere 
fact  that  the  patient  comes  out  from  under  the 
influence  of  the  anaesthetic  does  not  eradicate 
the  handicap  produced  by  the  anssthetic. 
The  inhalation  anesthetic  deprives  the  pa- 
tient of  from  10,  20,  30,  50  to  100  per  cent  of 
his  chance  of  ultimate  recovery. 

The  internal  respiration  is  depressed  by 
cooling;  it  is  promoted  by  heat.  The  continu- 
ous uncontrollable  fall  of  the  temperature  of 
the  brain  following  excision  of  the  liver  is 
equaled  by  the  fall  of  the  temperature  of  the 
brain  during  surgical  anaesthesia  under  ether. 
Under  nitrous  oxide-oxygen  anesthesia  the 
fall  of  the  temperature  of  the  brain  is  but 
slight,  and  under  analgesia  it  is  negligible. 

It  was  the  truth  of  these  considerations, 
reluctantly  accepted,  that  led  me  to  substi- 
tute for  deep  inhalation  anaesthesia,  an  ex- 
tremely light  form  of  nitrous  oxide  anaesthesia, 
namely,  analgesia.  Analgesia  gives  freedom 
from  fear,  worry,  or  anxiety;  it  mitigates  the 
sense  of  pain  about  80  per  cent,  and  the  bal- 
ance can  be  covered  by  local  anaesthesia. 
But  the  attribute  of  analgesia  which  is  of 
vital  importance  to  the  patient  is  that  it  does 
not  perceptibly  interfere  with  the  internal 
respiration. 


•  Read  before  the  Clinical  Congress  of  American  College  of  Surgeons,  Philadelphia.  October.  24-28,  192 
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As  a  result  of  the  experience  of  the  Great 
War,  together  with  the  findings  of  certain  re- 
searches, an  all-important  principle  has  been 
introduced  into  the  surgery  of  the  bad-risk  pa- 
tient. The  management  and  treatment  is 
based  on  probability  and  not  on  the  state  of 
the  patient  at  the  moment.  This  conception 
is  comparable  to  the  principle  of  preventive 
medicine;  that  is,  in  the  case  of  the  bad  risk 
patient  we  do  in  advance  of  the  emergency  all 
that  we  would  do  should  the  emergency  de- 
velop. In  preventive  surgery  as  in  preventive 
medicine,  we  can  never  know  whether  or  not 
the  preventive  measures  were  required  in  the 
individual  case;  we  only  know  that  the  emer- 
gency did  not  happen.  Anociation,  like  asep- 
sis, is  an  example  of  preventive  medicine. 

In  cases  of  jaundice  the  faihng  vigor  of  the 
liver  cells,  and  indirectly  the  vigor  of  the  cells 
of  other  vital  organs,  is  conserved  and  in- 
creased in  accordance  with  the  basic  principles 
we  have  described  above. 

The  function  of  the  liver  is  depressed  by 
narcotics,  especially  morphine.  Therefore  nar- 
cotics are  contra-indicated  in  the  presence  of 
an  already  depressed  liver  function,  both  be- 
fore and  after  operation.  In  these  cases  the 
damaging  effects  of  emotion  and  of  pain  must 
be  controlled  as  far  as  possible  by  manage- 
ment and  by  inflicting  a  minimum  amount  of 
trauma. 

As  stated  above,  cooling  specifically  de- 
presses the  liver  function;  therefore  the  ex- 
posure should  be  as  slight  and  as  brief  as  pos- 
sible, and  hot  packs  should  be  applied  imme- 
diately after  operation. 

Blood  transfusion  promotes  the  oxygena- 
tion of  the  cells,  and  saline  infusion  aids  in 
maintaining  the  water  ecjuilibrium  and  the 
acid  alkali  balance;  therefore  blood  transfu- 
sion and  large  saline  infusions  should  be  en- 
ployed  either  before  or  after  operation.  Their 
influence  is  not  striking.  No  measure  will  pro- 
duce a  striking  improvement;  but  a  slight 
gain  ma}-  establish  the  outcome,  and  the  pa- 
tient should  have  the  benefit  of  even  the  small 
advantage  which  may  mean  the  difference 
between  life  and  death. 

In  grave  cases,  the  operation  should,  if  pos- 
sible, be  divided  into  two  distinct  physiologi- 
cal stages.   The  first  stage  should  include  only 


such  measures  as  are  requ'red  for  the  relief  of 
the  biliary  obstruction,  wholl}-  disregarding 
any  maneuver  for  the  removal  of  the  stones 
unless  they  are  in  the  way.  If  the  gall-bladder 
is  distended,  it  should  be  drained  by  a  fluid 
tight  system,  decompressing  it  slowly  by  in- 
termittently unclamping  the  rubber  drain. 

The  ultimate  operation  can  well  be  delayed 
until  the  danger  point  is  passed,  and  the  sta- 
bility of  the  liver  cells  and  of  the  brain  cells 
has  become  established. 

As  to  the  operative  technique  in  jaundiced 
cases,  we  are  committed  to  ample  e.xposure. 
that  is,  to  a  long  incision;  but  if  the  gall-blad- 
der is  distended,  a  short  incision,  for  merely 
establishing  drainage,  may  be  all  that  is  re- 
quired, especially  in  aged  patients  with  large 
gall-bladders  which  are  easily  defined  prior  to 
operation.  A  very  short  incision  immediately 
over  the  gall-bladder  for  the  insertion  of  the 
drainage  tube  may  be  so  conducted  as  to  be- 
come almost  a  minor  operation.  On  the  other 
hand,  in  broad-chested,  fat  patients,  jaun- 
diced as  the  result  of  obstruction  from  com- 
mon duct  stones,  the  Bevan  or  the  Kocher  in- 
cision may  give  a  better  exposure  than  a  ver- 
tical right  rectus. 

In  cases  of  common  duct  stones  associated 
with  drills,  prostration,  etc.,  in  which  the 
gall-bladder  offers  an  avenue  of  temporary 
relief  by  drainage,  the  operation  is  divided 
into  two  parts,  the  first  consisting  of  gall-blad- 
der drainage  only,  followed  later  by  a  curative 
operation  on  the  common  duct. 

If  forced  to  operate  in  the  midst  of  chills, 
prostration,  etc.,  in  a  jaundiced  case  in 
which  the  gall-bladder  is  usually  a  shrunken 
mass  of  scar  tissue  containing  no  bile,  while  the 
common  duct  is  dilated,  the  common  duct  is 
dealt  with  as  follows:  With  a  syringe,  much  of 
the  bile  is  drawn  off;  in  part  to  prevent  con- 
tamination of  the  field  when  the  duct  is 
opened,  in  part  to  determine  the  kind  of  bile, 
the  presence  of  pus,  etc.  The  common 
duct  is  then  opened  and  the  stones  in  the  im- 
mediate field  removed,  but  no  difficult  and 
prolonged  search  is  made,  not  even  a  pro- 
longed effort  to  dislodge  a  stone  in  the  duo- 
denal part  of  the  duct;  but  drainage-  rubber 
tube  drainage — sewed  in  to  make  a  fluid  tight 
connection  with  the  common  duct,  completes 
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the  technique.  An  abundance  of  drainage  is 
placed  around  the  point  of  common  duct 
drainage  and  a  generous  portion  of  the  inci- 
sion in  the  abdominal  wall  is  left  open  to 
ensure  a  safe  drainage. 

At  the  conclusion  of  an  operation  in  which 
the  entire  biliary  tract  is  not  clearly  defined 
and  explored  by  the  usual  common  and  hepat- 
ic duct  instrumentation,  associated  with  the 
usual  manipulation  and  palpation — that  is, 
an  operation  completed  without  definite  knowl- 
edge as  to  the  number  and  location  of  stones — - 
the  surgeon  has  an  uncomfortable  feeling  of 
suspended  judgment,  but  he  has  his  patient, 
who  may  be  cured  on  another  and  more  aus- 
picious day. 

The  postoperative  treatment  has  already  been 
indicated.    Briefly  the  main  features  are: 

1.  Hot  packs  over  the  entire  liver  region 
applied  immediately  after  operation  and  con- 
tinued intermittently  until  convalescence  is 
securely  established. 

2.  The  subcutaneous  injection  of  3000  to 
5000  cubic  centimeters  of  water — repeated  if 
required. 

3.  One  or  more  transfusions  of  blood  during 
the  first  week. 


4.  Avoidance  of  narcotics,  especially  mor- 
phine. 

5.  Intermittent  drainage  of  bile.  If  it  is 
noted  that  the  bile  is  becoming  more  scanty 
in  amount  and  paler  in  color  the  prognosis 
becomes  correspondingly  more  grave.  In 
my  personal  series  of  629  operations  on  the 
gall-bladder  and  ducts,  I  have  seen  one 
case  in  which  the  bile  was  milky  white  in 
color.   This  patient  died. 


Before  operation  employ  saline  infus'on, 
blood  transfusion  and  heat. 

At  operation  employ  analgesia,  local  anaes- 
thesia, means  to  maintain  temperature  of 
liver,  decompression  of  bile,  nothing  more. 

After  operation  employ  blood  transfusion; 
saline  infusion,  3,000  to  4,000  cubic  centime- 
meters;  application  of  heat  to  liver;  intermit- 
tent drainage  of  bile. 

Avoid  deep  inhalation  anesthesia,  need- 
less handling,  morphine,  doing  too  much. 
Decompress  and  no  more. 

.\n  examination  of  the  histories  of  870  gall-bladder  cases 
in  ihe  Lakeside  Clinic  shows  the  presence  of  aundice 
noted  in  389,  or  44.7  per  cent. 
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FACIAL    PARALYSIS 

By  ALEXANDER  GIBSON,  M.A.,  M.B.,  Ch.B.,  F.R.C.S.  (Eng),  F.R.S.E.,  F.A.C.S.,  Winnipeg,  Manitoba 


FACLAL  paralysis  is  a  distressing  condi- 
tion which  may  be  due  to  a  number  of 
ver}'  different  causes.  According  to  the 
nature  and  the  site  of  the  lesion,  its  outlook 
may  be  bright  or  gloomy.  WTiile  the  condi- 
tion is  present,  it  is  always  an  unpleasant  one. 
Of  the  associated  symptoms  one  of  the  most 
weighty  is  the  question  of  personal  appear- 
ance. This  consideration  is  universal  in  its 
appeal,  and  rightly  so.  Indeed,  the  psychic 
effect  of  the  condition  usually  outweighs  the 
physical.  The  patient  is  conscious  that  his 
appearance  is  not  what  it  ought  to  be,  and 
he  is  deprived  of  the  power  of  e.xpressing  his 
personality  by  the  modification  of  his  facial 
muscles;  his  emotions  are  but  half  revealed, 
and  he  has  always  the  feeling  that  the 
individua  addressed  regards  him  with  a 
certain  amount  of  pity  or  it  may  be  of  dis- 
paragement. Further,  he  is  handicapped 
alongside  his  fellows  in  any  activity,  com- 
mercial or  social,  where  personal  appearance 
is  of  importance.  Added  to  these  the  e  are 
certain  physical  drawbacks.  These  group 
themselves  naturally  into  those  associated 
with  the  eye,  t  e  brow,  the  mouth.  Of  oral 
disabilities,  inability  to  control  the  lips 
permits  of  fluid  escaping  unless  the  head  be 
tilted.  The  laxity  of  the  cheek  allows  food  to 
collect  between  the  teeth  and  the  lips. 
However,  much  he  may  wish  to  give  expres- 
sion to  the  joie  de  vivre  he  cannot  do  so  by 
whistling,  and  in  certain  circles  his  prestige 
may  be  lowered  by  the  inaccuracy  of  his  aim 
in  expectoration  (20).  Again,  since  it  is 
imjiossiblc  to  control  the  lips  accurately,  the 
labial  consonants  cannot  be  formed  with  pre- 
cision and  clear  enunciation  is  interfered  with. 

Inability  to  close  the  eye  causes  consider- 
able discomfort  in  windy  or  dusty  weather, 
while  the  lack  of  tone  of  the  lower  eyelid 
causes  the  puncta  lacrimalis  to  point  forward, 
hindering  the  drainage  of  the  lacrimal 
sccreiion. 

On  all  counts,  therefore,  one  cannot  but 
consider  facial  paralysis  as  a  serious  disability. 


The  actual  gravity  of  the  condition  varies 
with  the  cause  and  the  site.  Interference 
with  the  nerve  fibers  corresponding  to  the 
face  musculature  anywhere  between  the 
lowest  part  of  the  motor  cortex  and  their 
ultimate  distribution  will  cause  paralysis. 
Thus  the  upper  neurone  may  be  damaged  by 
a  cortical  tumor  or  a  cerebral  haemorrhage 
into  the  internal  capsule.  In  such  cases  the 
facial  paralysis  would  be  but  an  incident  in 
the  main  lesion.  Usually  lesions  of  the 
upper  neurone  are  referred  to  as  "cerebral" 
or  "supranuclear"  paralysis.  Cases  of  this 
sort — seen  typically  in  the  hemiplegic — are 
characterized  by  the  lower  part  of  the  face 
being  chiefly  affected.  Lesions  of  the  facial 
nucleus  itself  are  usually  spoken  of  as 
"nuclear"  lesions,  and  of  the  nerve  path 
below  this  level  as  "infranuclear"  lesions. 
In  nuclear  and  infranuclear  lesions,  the  upper 
and  lower  parts  of  the  face  are  as  a  rule 
equally  involved. 

The  course  of  the  nerve,  though  somewhat 
complicated,  is  such  that  it  is  comparatively 
easy  to  diagnose  the  exact  part  of  it  which  is 
involved.  The  nucleus  is  situated  in  the 
pons,  just  external  to  the  sixth  nucleus. 
From  here  the  fibers  winding  around  the 
sixth  nucleus,  pass  to  the  lower  border  of  the 
pons,  emerging  with  the  eighth  or  acoustic 
nerve  between  the  olive  and  the  restiform 
body.  From  its  exit  from  the  pons  to  its 
entrance  into  the  internal  auditor^'  meatus, 
the  seventh  and  eighth  nerves  are  intimately 
in  contact.  After  entering  tlie  internal 
auditory  meatus,  the  nerve  traverses  the 
aqueduct  of  Fallopius,  having  placed  upon 
it  the  genicular  ganglion  and  giving  off  the 
nerve  to  the  stapedius  as  well  as  being  joined 
by  the  chorda  tympani  carrying  taste  fibers 
from  the  anterior  two-thirds  of  the  tongue  and 
secretory  fibers  to  that  region.  From  the 
petrous  temporal  bone  the  nerve  emerges 
through  the  stylomastoid  foramen,  passes 
after  a  short  course  into  the  jiarotitl  gland, 
and  after  forming  the  pes  anscrinus  breaks 
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up  into  several  groups  of  branches.  It  is 
unnecessary  for  practical  purposes  to  mention 
the  facial  muscles  in  detail.  It  should  not  be 
forgotten  that  the  facial  nerve  is  in  reality  a 
mixed  nerve  conveying  not  only  motor  fibers 
but  sensory  ones.  The  ganglion  which  is 
analogous  to  a  posterior  root  ganglion  is 
situated  on  the  nerve  a  short  distance  after 
its  entrance  into  the  petrous  bone.  The 
sensory  characteristics  of  the  nerve  need  not 
detain  us;  they  have  been  carefully  studied 
by  Ramsay  Hunt. 

A  peripheral  lesion  may  affect  the  nerve 
(a)  at  the  nucleus,  (b)  between  this  and  its 
emergence  from  the  pons,  (c)  between  this 
point  and  its  entrance  to  the  aqueduct,  (d) 
in  the  aqueduct,  (e)  after  separation  of  the 
chorda  tympani  to  join  the  lingual.  The 
vicinity  of  the  sixth  nucleus  and  nerve  make 
it  usually  easy  to  locate  a  lesion  in  parts  (a) 
and  (b).  In  addition  it  is  here  usually 
associated  with  "crossed  paralysis."  In  the 
third  part  of  the  course  of  the  facial,  the 
eighth  nerve  is  frequently  involved,  and  if 
the  latter  be  not  involved,  paralysis  of  the 
libers  to  the  stapedius  muscle  produces  the 
extreme  sensitiveness  to  loud  sounds  known 
as  "hyperacusis. "  In  the  aqueduct  itself, 
involvement  of  the  fibers  of  the  chorda 
tympani  produces  loss  of  taste  sensation  in 
the  anterior  two-thirds  of  the  tongue.  A 
lesion  of  the  fifth  part  of  the  nerve  shows  the 
typical  complete  motor  paralysis  (Bell's 
palsy);  there  is  no  interference  with  taste 
and  no  hyperacusis. 

ETIOLOGY 

Among  the  causes  of  facial  paralysis,  the 
majority  are  well  defined,  a  few  are  obscure. 
A  supranuclear  paralysis  may  be  produced 
by  a  tumor,  by  an  abscess,  or  by  a  cerebral 
haemorrhage.  An  isolated  nuclear  paralysis 
is  strongly  suggestive  of  syphihs.  In  epi- 
demics of  poliomyelitis  the  cranial  nerves 
may  show  involvement.  Thus,  in  338  cases 
at  Queensboro  hospital  during  the  1916 
epidemic  in  New  York,  46  showed  involve- 
ment of  the  cranial  nerves;  of  which  26  were 
of  the  facial  nucleus  and  12  of  the  sixth  nu- 
cleus. Diphtheria  may  also  be  followed  by 
facial  paralysis.    Cases  of  intranuclear  paraly- 


sis are  relatively  more  common.  In  the  pons 
they  are  usually  associated  with  tumor  or 
haemorrhage.  Tumors  of  the  cerebellopontine 
angle  frequently  involve  both  seventh  and 
eighth  nerves.  Facial  paralysis  may  appear 
as  an  incident  in  brain  injuries.  Of  195  cases 
of  brain  injury  recorded  by  Sharpe,  3  showed 
facial  paralysis.  Two  of  them  were  associ- 
ated with  fracture  of  the  skull.  In  both  of 
these  the  paralysis  was  regarded  as  "due  to  a 
mild  cedematous  compression  of  the  facial 
nerve  at  the  usual  site,  the  aqueduct  of 
Fallopius. "  The  third  case  was  not  associ- 
ated with  fracture  of  the  skull.  Steadily  in- 
creasing intracranial  tension  was  taken  as 
an  indication  for  decompression;  at  the 
operation  the  brain  was  observed  to  be  "wet" 
and  cedematous.  The  paralysis  was  of  the 
cortical  type  and  was  regarded  as  due  to  "an 
acute  cortical  oedema  following  the  injury; 
the  almost  immediate  recovery  from  this 
facial  weakness  after  the  operation  of  decom- 
pression and  drainage  would  also  confirm  the 
diagnosis  of  acute  cortical  oedema — at  least 
of  the  left  cerebral  cortex." 

The  three  commonest  causes  of  facial 
paralysis,  however,  are  those  which  afifect 
the  nerve  in  the  outer  part  of  the  facial  canal 
or  after  its  emergence  from  the  skull.  These 
are: 

1.  A  simple  neuritis  commonly  the  result 
of  exposure  to  cold,  especially  when  the 
patient  has  become  heated  from  exertion. 
Thus  one  patient,  after  a  strenuous  day  of 
golf  in  the  heat  of  summer,  drove  several 
miles  in  an  open  car  in  the  cool  of  the  evening 
and  awoke  next  morning  with  a  unilateral 
facial  paralysis. 

2.  Spontaneous  occurrence  is  possible  in 
the  course  of  acute  or  chronic  otitis  media; 
this  is  more  marked  in  children.  This  matter 
is  discussed  by  Barton  Jones,  who  regards 
facial  paralysis  in  connection  with  otitis 
media  as  of  infrequent  occurrence.  When  it 
does  occur  it  is  brought  about  either  by  direct 
involvement  of  the  nerve  or  by  pressure  of 
exudation  within  the  fallopian  aqueduct  or 
by  pressure  from  the  tympanum.  Caries  of 
the  wall  may  take  place  even  in  the  acute 
stage.  The  facial  nerve  has  sometimes  been 
found  postmortem  lying  free  in  the  tympanic 
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cavity  surrounded  by  pus,  and  j^et  no  symp- 
toms of  facial  paralysis  may  have  been 
observed  during  life.  From  this  he  concludes 
that  it  might  reasonably  be  inferred  that  to 
produce  facial  paralysis  pressure  must  be 
applied  to  the  nerve  while  the  latter  is  con- 
fined within  its  narrow  bony  tunnel.  The 
paralysis  may  come  on  suddenly  or  gradually; 
certain  muscles  may  be  affected  more  than 
others,  severe  pain  may  precede  its  develop- 
ment, or  muscular  twitchings  may  occur. 

3.  Traumatism,  surgical  or  otherwise,  may 
produce  facial  paralysis.  In  the  complete 
mastoid  operation,  the  breaking  down  of 
the  "bridge  of  bone"  between  the  antrum 
and  the  middle  ear  is  a  possible  source  of 
danger  to  the  facial  nerve.  The  great 
majority  of  cases  come  from  this  source.  In 
children,  owing  to  the  small  development  of 
the  mastoid  process,  the  facial  nerve  is  almost 
superficial,  and  special  care  is  necessary  even 
in  such  a  simple  operation  as  drainage  of  the 
antrum.  Again  in  children  systematic  and 
thorough  removal  of  enlarged  glands  of  the 
neck  is  fraught  with  danger.  One  of  my 
cases  showed  no  obvious  cause  for  the  condi- 
tion. It  was  probably  due  to  a  sclerosing 
process  about  the  internal  auditor}^  meatus 
involving  both  seventh  and  eighth  nerves. 
Another  case  was  inevitable  as  a  result  of 
extirpation  of  the  cochlea.  Still  another  case 
was  the  result  of  a  rifle  bullet  wound  which 
severed  the  facial  ner\-e  cleanly  just  after  its 
exit  from  the  stylomastoid  foramen. 

Bilateral  facial  paralysis  is  not  a  ven,- 
common  condition.  Dc  Castro  maintained 
that  of  such  cases,  95  per  cent  are  of  syphilitic 
origin.  This,  however,  is  not  generally  ac- 
cepted. Askgaard  c^uotes  a  case  where 
syphilis  was  to  his  mind  out  of  the  cjuestion, 
and  is  strongly  of  the  opinion  that  in  most 
cases  the  origin  is  "rheumatic."  He  is  no 
more  prepared,  however,  than  anyone  else 
to  fLx  a  precise  connotation  for  the  word 
"rheumatic." 

PROGNOSIS 

The  prognosis  depends  essentially  upon  the 
site  of  the  lesion  and  its  character.  Cases 
affecting  the  upper  neurone  are  not  likely 
to  show  spontaneous  recovery.  The  ma- 
jority of  cases  of  facial  paralysis  met  with  do 


clear  up,  because  the  bulk  of  them  are  cases 
of  simple  neuritis  associated  with  exposure. 
In  the  case  of  injur}'  to  the  nerve  resulting 
from  operation,  no  recover}'  is  to  be  looked 
for  if  there  has  been  actual  severance  of  the 
nerve  fibers,  and  it  is  hard  to  see  how  recovery 
can  take  place,  where  paralysis  is  a  sequel  to 
operation,  except  in  the  cases  where  a 
localized  oedema  of  the  ner\'e  is  a  result  of 
reactive  processes  in  the  neighborhood.  Out- 
side the  skull,  the  prognosis  is  not  so  good. 
The  nerve  verj'  soon  breaks  up  into  branches, 
and  judging  from  one's  experience  in  nerve 
suture,  the  outlook  is  rather  unfavorable 
when  a  large  number  of  branches  pass  off 
near  the  point  of  damage.  Broadly  speaking, 
therefore,  it  may  be  said  that  when  paralysis 
comes  on  suddenly  and  completely  after  a 
mastoid  operation  and  does  not  clear  up  in 
5  or  6  weeks,  there  is  not  likely  to  be  spon- 
taneous recovery.  It  is  of  some  value  in  all 
cases  to  test  the  electrical  reactions.  In 
cases  of  complete  severance  the  reaction  of 
degeneration  appears  in  about  2  weeks.  The 
presence  of  a  response  to  faradism  is  always 
a  hopeful  sign.  Those  who  have  a  good  deal 
to  do  with  electrical  reactions  in  nerve  lesions 
incline  to  place  less  stress  upon  mere  qualita- 
tive response.  Without  a  condenser  to  give 
quantitative  measurements,  electrical  tests 
are  of  limited  value,  and  the  condenser  is  an 
instrument  not  always  available. 

TREATMENT 

This  depends  upon  the  cause.  Where  the 
facial  paralysis  is  but  an  incident  in  a  more 
serious  aff'ection,  as  in  hemiplegia,  one's 
conduct  of  the  case  must  be  governed  by 
general  considerations.  The  only  case  of 
facial  paralysis  in  poliomyelitis  which  I  have 
observed  made  a  spontaneous  recovery  in 
regard  to  the  facial  nucleus  in  about  6  weeks. 
Cases  of  facial  neuritis  (Bell's  palsy)  generally 
recover  in  a  time  varying  from  a  few  days  to 
a  few  months.  We  are  accustomed  to  treat 
these  cases  by  massage  of  the  facial  muscles 
and  by  galvanism.  It  is  doubtful  if  these 
measures  are  of  much  value.  They  are  of 
some  psychic  use  at  least,  comforting  surgeon 
and  patient  alike  with  the  feeling  tliat  "some- 
thinsr  is  being  done." 
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The  large  group  of  cases  where  facial  paraly- 
sis, complete  and  permanent,  is  the  main 
entity  deserve  special  consideration.  Where 
this  follows  directly  upon  operation  for 
mastoid  disease,  there  is  a  double  demand 
from  patient  and  operator  that  an  elYort  be 
made  to  remedy  the  defect.  The  otologist  is 
usually  distressed,  this  being  as  a  rule  the 
only  case  he  has  ever  had  in  a  vast  experience 
of  the  operation,  and  the  liveliness  of  the 
patient's  gratitude  for  relief  from  the  ear 
condition  is  much  diminished  by  the  prospect 
of  going  through  life  with  one  side  of  his  face 
an  immobile  mask. 

One  always  feels  in  such  cases  that  an 
attempt  to  improve  the  condition  is  a  pressing 
surgical  duty.  The  stake  the  patient  lays  is 
not  a  ver>'  heavy  one;  even  if  he  loses  it  and 
gains  nothing,  he  is  not  a  very  heavy  loser, 
while  if  he  does  gain,  the  gain  is  considerable. 

Operative  methods  fall  into  two  groups: 
(a)  those  which  assume  the  nerve  defect  to 
be  irremediable  and  attempt  by  transplanta- 
tion of  muscle,  fascia,  etc.,  to  remedy  the 
main  disadvantages  due  to  defective  muscu- 
lature; and  (b)  those  which  attempt  to  inner- 
vate all  the  facial  muscles  by  means  of  nerve 
anastomosis. 

Before  discussing  the  relative  merits  of 
these  two  points  of  view  it  is  well  to  remind 
ourselves  of  the  main  effects  of  facial  paraly- 
sis. The  facial  muscles  may  be  grouped  in 
three  sets:  (i)  those  which  act  upon  the 
angle  of  the  mouth,  especially  those  which 
elevate  it;  (2)  those  which  act  upon  the 
eyelids,  especially  the  lower,  elevating  the 
latter  and  thus  assisting  in  closure  of  the  eye; 
(3)  those  which  act  upon  the  forehead,  ena- 
bling the  brow  to  be  wrinkled  and  the  eyebrow 
raised.  All  of  these  actions  are  not  of  equal 
value,  nor  are  they  equally  valued  by  all 
patients.  On  the  average  we  might  place  the 
elevation  of  the  angle  of  the  mouth  at  50  per 
cent  to  60  per  cent,  the  elevation  of  the  lower 
eyelid  at  about  30  per  cent  to  40  per  cent,  and 
the  action  on  the  forehead  and  eyebrow  as 
not  more  than  10  per  cent. 

The  plastic  operations  which  are  perfonned 
have,  as  one  would  expect,  two  designs,  (a) 
to  elevate  the  lower  eyelid ;  and  (b)  to  elevate 
the  angle  of  the  mouth.     Elevation  of  the 


lower  eyelid  may  be  attempted  by  raising  a 
pedunculated  flap  from  the  temporal  muscle 
anterior  border.  This  is  sutured  along  the 
lower  lid  to  the  orbicularis  palpebrarum 
(Lexer).  Efforts  to  raise  the  angle  of  the 
mouth  have  also  been  made  by  a  strip  of  free 
fascia  (Stein),  by  a  graft  from  the  masseter  or 
the  sternomastoid,  (Jianu)  or  by  the  insertion 
of  aluminum-bronze  wire  so  as  to  sling  the 
upper  lip  from  the  zygomatic  arch  (Busch 
Momberg). 

PubUshed  reports  indicate  that  there  may 
be  a  place  in  surgery  for  operations  with  such 
an  aim,  but  if  by  nerve  anastomosis  a 
prospect  is  afforded  of  more  equal  innervation 
of  muscles,  such  an  operation  has  a  logical 
priority.  The  plastic  operation  involves  a 
scar  which  is  apt  to  be  clearly  visible.  Speak- 
ing without  any  experience  of  any  of  them, 
one  feels  that  they  are  more  ingenious  than 
trustworthy.  The  further  criticism  is  appli- 
cable that  they  are  more  suitable  when  one 
branch  of  the  facial  nerve  has  been  injured 
or  after  an  attempt  at  nerve  anastomosis 
has  definitely  failed. 

Study  of  the  literature  would  convey  the 
impression  that  there  remains  very  little 
more  to  be  said  to  convince  the  surgeon  of 
the  practical  utility  of  the  operation  of  nerve 
anastomosis.  Infomiation  on  the  subject  is 
not  yet,  however,  universally  shared,  as 
would  appear  from  a  recent  publication  (igig) 
"prepared  at  the  suggestion  of  the  Subsection 
on  Plastic  and  Oral  Surgery  connected  with 
the  office  of  the  Surgeon-General."  It  says: 
"When  the  facial  nerve  has  been  divided 
external  to  its  exit  from  the  petrous  bone, 
causing  facial  paralysis,  anastomosis  with  the 
central  end  of  the  spiral  (?)  accessory  nerve 
or  the  hypoglossal  nerve  is  an  approved 
operation.  Such  anastomosis,  however,  is 
impracticable  if  the  injury  to  the  facial  nerve 
has  s  occurred  within  the  ac^ueduct  of  the 
petrous  bone."  In  the  succeeding  paragraph 
the  suggestion  is  made  that  "Perhaps  a  nerve 
graft  from  sciatic  nerve  might  be  used  to  repair 
facial  nerve."  (What  would  happen  to  an 
undergraduate  who  put  that  sort  of  thing  in 
an  examination  paper?) 

A  new  impetus  has  been  given  to  the  subject 
of  nerve  anastomosis  by  the  enormous  number 
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of  cases  of  nerve  suture  resulting  from  the 
war.  Personal  experience  of  nearly  two  hun- 
dred cases  of  nerve  suture,  although  it  has 
not  enabled  one  to  speak  with  confidence 
regarding  the  result  in  any  individual  case, 
justifies  the  opinion  that  provided  careful 
end-to-end  anastomosis  is  obtained  without 
tension,  the  majority  of  cases  will  give  at 
least  some  recovery  of  function.  The  in- 
genious methods  of  lateral  implantation  and 
of  nerve  grafting  have  been  clinically  uniform 
failures;  the  two  points  mentioned  are  the 
essentials — neat  apposition  and  no  tension. 
It  is  possible  to  obtain  these  requisites  in  the 
case  of  the  facial  nerve.  In  moderately  close 
proximity  are  found  the  hypoglossal  and  the 
spinal  accessory,  and  each  of  these  is  fairly 
similar  in  size  to  the  facial  nerve. 

In  1903,  Ballance  recorded  his  experience 
up  to  date.  His  first  case  was  done  in  1895, 
the  spinal  accessory  being  cut  half  through 
and  the  facial  sutured  into  the  cleft  with  fine 
silk. 

In  1898,  Faure  united  the  trunk  of  the 
facial  nerve  to  th^  trapezius  branch  of  the 
spinal  accessory  by  end-to-end  suture.  The 
result  was  not  good.  In  1S99,  Kennedy  per- 
formed end-to-side  anastomosis  of  the  facial 
and  accessory  for  facial  spasm.  In  1900, 
Manasse  reported  a  case  in  which  he  did  an 
end-to-side  anastomosis  between  facial  and 
accessory.  In  igoi,  a  similar  case  was  put  on 
record  by  Barrago-Ciarella.  By  1903  Ballance 
was  able  to  report  that  5  patients  out  of  6 
showed  voluntary  movement,  the  previous 
paralysis  having  lasted  from  5  months  to  3 
years.  He  further  claimed  that  after  opera- 
tion facial  muscles  which  had  shown  contrac- 
ture immediately  became  flaccid  again,  and 
that  tonus  returned  rapidly  to  the  mu.scles  so 
that  at  rest  the  face  becahie  symmetrical. 
Motor  power  was  also  observed  to  return 
before  faradic  excitability.  There  was,  how- 
ever, in  no  case  independent  movement  of 
the  face  unassociated  with  shoulder  move- 
ment. He  was  prepared  to  recommend  in 
future  faciohypoglossal  anastomosis.  The 
first  actual  faciohypoglossal  anastomosis  was 
performed  by  Koerte  in  1901.  The  first 
patient  so  operated  on  by  Ballance  was 
treated  in   1902.     In  1903,  Harvey  Gushing 


recorded  a  case  of  facio-accessory  anastomosis 
similar  to  those  of  Ballance.  Practically  the 
same  degree  of  success  which  he  had  attained 
was  reached  by  Cushing's  patient.  In  1903, 
also  Frazier  and  Spiller  published  a  "pre- 
liminary report  on  one  case. "  This  was  a 
faciohypoglossal  anastomosis  in  a  case  of 
gunshot  wound  with  complete  paralysis. 
They  recognized  three  stages  of  improvement: 
fi)  restoration  of  normal  muscle  tone  which 
in  itself  would  warrant  the  operation;  (2) 
voluntarj'  control  over  individual  muscles; 
(3)  complete  and  perfect  recovery,  i.e.,  the 
return  of  expressional  movements,  etc.  They 
concluded  that  the  first  can  ordinarily  be 
e.xpected,  the  second  is  "liable  to  follow," 
the  third  would  be  more  likely  the  younger 
the  patient.  In  1908,  a  number  of  cases  were 
put  on  record.  Girard  reported  4  cases  of 
facio-accessory  anastomosis;  Knapp,  3  cases 
of  faciohypoglossal  anastomosis;  Currie  re- 
ported from  South  Africa  a  case  of  anasto- 
mosis between  the  seventh  and  eleventh 
nerves.  Halstead  proposed  the  modification 
of  reflecting  the  mastoid  process  along  with 
the  origin  of  the  sternomastoid,  a  procedure 
which  is  sometimes  of  use  to  give  a  larger 
field  for  tracing  the  facial  nerve  to  the  stylo- 
mastoid foramen.  In  1909  Ballance  again 
contributed  a  paper  on  the  subject.  He 
described  a  case  in  which  after  anastomosing 
the  facial  to  the  hypoglossal  he  joined  the 
distal  segment  of  the  twelfth  nerve  to  the 
eleventh.  He  showed  the  case  at  the  German 
society  of  surgeons  in  Berlin,  and  at  the  same 
meeting  Tilmann,  of  Cologne,  showed  "a 
very  successful  case  of  faciohypoglossal  anas- 
tomosis" 4  years  after  operation.  Ballance 
summed  up  strongly  in  favor  of  the  twelfth  as 
against  the  eleventh  nerve  for  use  in  anas- 
tomosis. "Experience  has  shown  that  the 
atrophy  of  one-half  of  the  tongue  leads  to  no 
material  inconvenience,  but  loss  of  power  in 
sternomastoid  and  trapezius  muscles  may  be 
associated  with  deformity,  discomfort,  incon- 
venience antl  even  worse  results. "  He  further 
claimed  that  "the  movements"  in  his  case 
"due  to  emotional  stimuli  are  symmetrical 
and  perfect."  This  is  an  unusually  good 
result.  In  1909,  also  a  pa])er  appeared  by 
Beck  giving  a  very  good  resume  of  the  litera- 
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Fig.  I.    Cerebral  cortex  showing  motor  areas  and  speech 
center.    (Modified  from  Cunningham.) 

ture  up  to  date,  and  an  account  of  5  cases 
operated  upon  by  himself  by  faciohypoglossal 
anastomosis  with  promising  results.  He 
emphasized  the  large  number  of  cases  which 
result  from  suppurative  otitis  or  trauma  of 
the  nerve  in  operations  on  the  temporal  bone. 
In  this  year  also,  Alt,  of  Vienna,  described  a 
method  of  opening  the  facial  canal  directly, 
blanching  the  tissues  with  adrenalin  as  he 
went,  and  relieving  compression  on  the  nerve. 
As  far  as  can  be  made  out,  this  method  has 
not  been  developed  any  further.  An  iriter- 
esting  case  was  reported  by  Grant  in  1910. 
The  patient  suffered  from  a  pistol  wound  of 
the  right  ear.  Grant  stitched  the  facial  to 
the  accessory,  and  then  united  to  the  stump  of 
the  accessory  the  descendens  hypoglossi.  Six 
months  later  the  patient  could  play  the  flute. 
In  commenting  on  the  case  he  saj^s:  "The 
descendens  hypoglossi  is  a  Uttle  smaller  than 
the  accessory  but  that  is  not  an  important 
objection.  The  accessory  is  a  little  smaller 
than  the  facial  but  that  is  no  disadvanage  in 
facial  anastomosis."  In  1911,  a  paper 
appeared  by  Rothschild,  reviewing  188  reports 
on  the  subject  and  giving  details  of  68  cases, 
10  from  American  literature.  The  remote 
results  were  given  in  46  cases.  Of  these  8 
cases  showed  "complete  restitution,"  the 
majority  of  the  results  were  fair,  and  only 
one  case  was  a  complete  failure.  With  this 
rosy  pronouncement  it  is  of  interest  to  learn 
from  the  paper  of  Zesas  in  1914,  that  in  73 
cases  of  chronic  facial  paralysis  which  he  had 
compiled  and  which  had  submitted  to  nerve 
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Fig.  2.     Diagram  of  relations  of  upper  facial  neurone. 
(Modified  from  Gray.) 

anastomosis,  the  results  were  disappointing; 
no  benefit  was  received  in  over  half  the  cases. 
Even  in  cases  regarded  as  successful,  the 
improvement  was  meagre,  and  there  were 
numerous  annoying  by-effects.  He  thought 
much  better  results  were  to  be  obtained  by 
plastic  operation  on  muscles  such  as  those  of 
Gomoiu  and  Jianu,  of  Lexer  and  Hildebrand. 
He  then  described  the  technique  of  Busch's 
wire-loop  and  Stein's  fascia-flap  methods. 
One  cannot  but  think  that  Zesas  when  he 
studied  the  subject  of  nerve  anastomosis  was 
not  in  a  judicial  frame  of  mind. 

It  is  unnecessary  to  pursue  in  detail  the 
later  reports  on  the  subject.     Nothing  sub- 
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Fig.  3.  Diagram  to  show  relation  of  facial  nerve  to  sixth 
and  eighth.  Region  of  pons.  (Modified  from  Cunning- 
ham.) 

stantially  new  has  been  added  by  recent 
writers.  With  tlie  increasing  speciahzation 
in  surgical  work,  it  is  not  always  an  easy 
matter  to  determine  into  which  specialty  any 
given  subject  falls.  Faciohypoglossal  anas- 
tomosis is  one  of  these  "bones  of  contention." 
The  general  surgeon  claims  it  as  he  claims 
everj'thing  as  his  province  that  requires  the 
use  of  a  scalpel  and  some  things  that  do  not. 
The  otologist  claims  it.  Very  often  he  has  a 
better  right  to  it  than  anyone  else,  though 
not  always  on  the  ground  that  it  requires 
more  delicate  handling  than  the  general 
surgeon  is  prepared  to  give  it  (Beck).  The 
neurological  surgeon  claims  it  inasmuch  as 
it  involves  the  peripheral  nerves,  and  are 
they  not  part  of  his  territory?  The  ortho- 
pedic surgeon  claims  it  inasmuch  as  nerve 
suture  in  military  surgery  was  by  common 
consent  handed  over  to  him,  and  if  one  has 
had  much  experience  in  tlie  suture  of  the  non- 
cranial  nerves,  why  not  apply  that  experience 
to  the  cranial  nerves?  liesides  no  one  will 
deny  that  facial  paralysis  is  a  serious  deform- 
ity. It  does  not  matter  from  the  patient's 
po'nt  of  view  whether  the  operator  is  a 
general  surgeon  or  a  specialist.    What  does 


Fig.  4.    Diagram  showing  essentials  of  intrapetrous  pari 
of  facial  nerve.    (Modified  from  Gray.) 


matter  is  that  the  operator  should  know  his 
anatomy,  and  should  be  able  to  handle  deli- 
cate things  delicately. 

OPER.A.TION      FOR      ANASTOMOSIS      OF     FACIAL 
AND   HYPOGLOSSAL  NERVES 

An  incision  is  made  from  well  up  on  the 
mastoid  process  down  to  the  greater  cornu  of 
the  hyoid  bone.  This  incision  can  be  readily 
made  in  one  of  the  natural  lines  of  flexure  of 
the  neck  and  after  the  lapse  of  a  few  months 
is  well-nigh  invisible.  The  platysma  is  cut 
tlirough,  and  the  interval  between  the 
sternomastoid  muscle  and  the  parotid  gland 
is  thoroughly  opened  up.  A  few  strands  of 
fibrous  tissue  are  usually  encountered  and 
occasionally  a  twig  from  the  facial  nerve  may 
be  found.  The  nerve  itself  lies  somewhat 
deeply,  a  good  inch  from  the  surface  of  the 
skin,  and  generally  about  the  level  of  the  tip 
of  the  lobule  of  the  ear.  Its  direction  is  in 
general  transverse.  It  is  imi^ortant  to  avoid 
if  possible  opening  the  cajisule  of  the  parotid 
for  the  lobules  of  the  gland  tend  to  obscure 
the  view  and  there  is  added  oozing.  This 
stage  of  the  operation  is  at  times  diflicult. 
There  has  usually  been  some  removal  of  the 
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Fig.  5.     The    facial    nerve — distribution  on    tlie    face. 
(Modified  from  Cunningham.) 


mastoid  process,  and  the  scar  tissue  keeps  on 
oozing  so  that  the  field  of  operation  is  kept 
clean  with  some  trouble.  If  there  has  been 
degeneration  of  the  nerve,  its  pinkish  color 
renders  it  difficult  to  recognize,  and  its  soft 
consistency  makes  injurj-  easy.  It  also  seems 
to  stain  somewhat  with  the  oozing  blood,  and 
because  of  this  it  is  not  always  easy  to  dis- 
tinguish. Indeed,  it  usually  occurs  that  the 
nerve  has  been  in  the  field  of  operation  for  a 
short  time  before  it  is  clearly  identified.  Next 
comes  the  process  of  isolating  it  up  to  the 
stylomastoid  foramen.  This  may  be  difficult. 
The  posterior  auricular  arterj-  which  runs 
along  the  upper  border  of  the  posterior  belly  of 
the  digastric  muscle,  seems  to  send  off  num- 
erous fine  twigs  which  are  always  ready 
to  shed  a  few  corpuscles  in  the  field, 
and  there  are  equally  numerous  venous 
radicles  assisting  in  the  process.  Again 
the  nerve  passes  in  to  the  deep  surface 
of  the  mastoid  process  and  it  may  be  neces- 
sary to  remove  the  tip  of  this  prominence  in 
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Fig.  6.  The  hj'poglossal  ner\e  —  showing  distribution, 
relation  to  cerWcal  ple.xus,  and  x,  the  point  of  section  in 
seventh  and  twelfth  anastomosis,    (ilodified  from  Gray.) 

order  to  make  the  exposure  complete,  as  was 
done  by  Halstead. 

Section  of  the  nerve  is  then  made  at  the 
stylomastoid  foramen.  As  this  is  done,  there 
is  usually  a  small  spurt  from  the  stylomastoid 
branch  of  the  posterior  auricular  artery.  In 
the  remaining  steps  of  the  operation  one  of 
several  methods  may  be  followed.  The  hypo- 
glossal nerve  may  be  isolated  and  divided, 
and  then  the  distal  end  of  the  proximal 
segment  brought  up  to  meet  the  facial  by 
tunnelling  through  the  soft  parts.  This  is  apt 
to  put  some  strain  on  the  hypoglossal,  and  it 
is  probably  better  to  isolate  the  nerv'e  so  that 
there  is  a  distinct  sulcus  in  the  upper  part 
of  the  neck,  the  floor  of  which  is  occupied  by 
the  posterior  belly  of  the  digastric.  This  en- 
tails dealing  with  a  number  of  veins  notably 
the  common  facial  vein  and  some  of  its  smaller 
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Fig.  7.  Diagram  showing  essentials  exposed  in  defining  facial  and  hypoglossal  nen-es. 


tributaries.  Tiie  posterior  belly  of  the 
digastric  is  the  key  to  the  region.  Under 
cover  of  its  upper  border,  far  forward,  the 
hypoglossal  nerve  is  seen  emerging  to  course 
superficial  to  the  hyoglossus  muscle;  traced 
backward  toward  its  origin,  it  will  be  noticed 
to  give  off  the  descendens  hypoglossi  to  run 
downwards  in  close  relation  to  the  external 
carotid  artery,  carrjung  from  the  first  cervical 
nerve,  fibers  to  join  with  fibers  from  the 
second  and  third  cervical  nerves  in  the  ansa 
hypoglossi  from  which  a  nerve  supply  passes 
to  the  infrahyoid  muscles.  The  nerve  to  the 
thyrohyoid  muscle  is  seen  coming  off  as  a 
separate  branch  and  has  to  be  sacrificed.  It  is 
usually  possible  to  conserve  the  descendens 
hypoglossi.  Soon  after  the  hypoglossal  nerve 
has  come  into  relation  with  the  hyoglossus 
muscle  it  is  seen  to  break  up  into  a  leash  of 
branches,  which  go  to  supply  the  geniohyoid 
(first  cervical  fibers),  the  genioglossus,  and  the 


intrinsic  muscles  of  the  tongue.  The  hypo- 
glossal nerve  is  cut  oft'  just  proximal  to  its 
division  into  numerous  branches  and  is  then 
amply  long  enough  to  pennit  of  its  being 
brought  in  contact  with  the  proximal  ex- 
tremity of  the  distal  segment  of  the  facial 
without  tension.  When  the  anastomosis  has 
been  made  it  will  be  found  to  lie  over  the 
posterior  belly  of  the  digastric.  The  method  of 
making  the  junction  is  a  matter  of  choice. 
It  is  possible  and  desirable  to  make  the  union 
by  stitching  together  the  sheaths  of  the  nerves 
without  injuring  more  than  is  necessar\'  the 
nerve  fibers  themselves.  For  this  purpose  the 
finest  needles  with  non-cutting  cxlge  are  em- 
ployed, and  as  a  result  of  experience,  one  is 
inclined  to  use  fine  silk.  On  the  last  occasion 
on  which  this  operation  was  performed,  I 
procured  some  of  the  finest  Chinese  twist  silk 
and  found  it  to  consist  of  three  strands. 
These    were    unwound    and    used    as    three 
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Fig.  S.   Diagram  showing  anastomosis  of  facial  and  livTaoglossal  nerves. 


separate  sutures.  As  there  is  no  tension  on 
the  sutures  after  they  are  tied,  one  is  able  to 
gauge  the  degree  of  strain  which  it  is  possible 
to  employ.  In  using  even  the  finest  catgut, 
one  is  conscious  of  a  lack  of  flexibility,  which 
is  apt  to  bruise  the  nerve.  This  is  not  the  case 
in  employing  silk.  Moreover,  the  experi- 
mental work  of  Sargent  and  Greenfield  shows 
that  fine  silk  is  less  irritating  than  plain 
catgut,  although  it  is  unabsorbable.  No 
special  bed  is  prepared  for  the  junction. 
Deeply,  it  rests  on  the  posterior  belly  of  the 
digastric,  while  it  is  covered  by  the  fatty 
tissues  of  the  upper  part  of  the  neck.  Haemo- 
stasis  is  made  ver>'  carefully;  a  drain  may  or 
not  be  put  in  according  to  whether  one  is 
satisfied  or  not  with  the  dryness  of  the  wound. 
For  making  the  skin  suture  one  may  use  silk- 
worm gut,  horsehair,  or  silk  as  it  pleases  the 
operator. 


The  operation  is  in  no  sense  a  dramatic 
one;  it  is  apt  to  be  tedious,  and  delicate 
handling  is  very  necessar>'  at  all  times.  The 
nerves  themselves  are  of  small  diameter,  and 
the  facial  may  be  distinctly  soft  and  friable, 
so  that  only  the  most  gentle  manipulation 
is  permissible. 

ILLUSTRATIVE   CASES 

Case  i.  Pte.  W.H.C.,  age  27.  In  August,  1918, 
he  had  radical  operation  for  cure  of  mastoid  disease. 
Facial  paralysis  followed  immediately  on  operation 
and  was  complete.  At  the  request  of  the  operator 
concerned,  I  performed  faciohypoglossal  anasto- 
mosis on  Novmber  29,  1918.  Incision  was  made 
from  the  mastoid  down  to  the  hyoid  bone.  Branches 
of  the  facial  nerve  were  secured  and  followed  up  to 
the  stylomastoid  foramen.  The  hypoglossal  nerve 
was  then  isolated  up  to  the  point  where  it  was 
breaking  into  branches.  Ends  were  brought  neatly 
together  with  No.  00  catgut,  three  sutures.  Skin 
was  sutured  with  silkworm  gut.    No  drainage. 
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Fig.  9.    Case  i.    W.  H.  C.    March,  1921.     At  left,  face  in  repose;  center,   showing  movement;  at  right,  showing 
tongue — note  furrow. 


This  patient  was  under  treatment  with  massage 
and  galvanism  for  6  months.  He  was  then  dis- 
charged from  the  army,  and  was  not  seen  again  by 
me  until  February  18,  1921.  Examination  on  this 
date  showed  very  considerable  improvement.  With 
the  face  in  repose  it  was  difficult  to  tell  which 
was  the  paralyzed  side.  There  was  no  drooping 
of  the  angle  of  the  mouth  and  the  palpebral  fissure 
on  the  affected  side  was  no  more  widely  open  than  on 
the  sound  side.  Voluntary  movement  was  present 
everywhere  except  in  the  frontal  region.  The  pa- 
tient was  unable  to  whistle.  The  electrical  reac- 
tions of  the  muscles  were  tested  and  all  including 
the  outer  fibers  of  the  frontalis  reacted  to  faradism. 
It  was  very  beautiful  to  see  the  contraction  of  the 
tiny  procerus  (pyramidalis  nasi)  and  nasalis  (com- 
pressor naris).  The  tongue  was  remodelled  so  that 
it  appeared  as  median  mass  with  a  deep  furrow 
along  the  right  side.  Patient  eats  almost  entirely 
with  the  sound  side  as  he  has  not  yet  sufficiently 
great  control  to  prevent  the  food  lodging  between 
the  cheek  and  gum  on  the  affected  side.  Emotional 
use  of  the  facial  muscles  is  confined  to  the  unaffected 
side. 

Case  2.  J.  S.,  age  36,  chartered  accountant. 
This  patient  was  seen  by  me  for  the  first  time  on 
December  s>  igi8.  He  complained  of  right-sided 
facial  paralysis.  Onset  was  gradual  about  7  years 
previously.  The  cause  was  quite  unknown  to  him. 
During  the  last  4  years  the  paralysis  had  become 
very  much  more  marked.  He  had  had  no  operation 
and  no  history  of  suppuration  in  the  middle  ear. 
On  examination  there  was  found  a  complete  facial 
paralysis  of  the  right  side.  Taste  was  tested  and 
inaccurate  response  was  given  for  the  anterior  two- 


thirds  of  the  tongue  on  the  right  side  (Chorda 
tympani).  The  atrophy  of  the  facial  muscles  was 
very  pronounced.  He  had  practically  no  hearing 
in  the  right  ear.  There  was  no  paralysis  of  the  soft 
palate  and  no  atrophy  of  the  tongue.  Knee-jerks 
were  present  and  were  not  exaggerated.  Electrical 
reactions  of  the  facial  muscles  showed  no  reaction 
to  faradism,  and  a  very  feeble  reaction  to  galvanism. 
Cathodal  closure  contraction  was  stated  to  be 
slightly  greater  than  anodal  closure  contraction. 
Specialist's  report  on  the  ear  condition  was  as 
follows : 

"Examination  of  Mr.  J.  S.  shows  otitis  media 
catarrhalis  chronica  in  both  ears,  worse  in  the  right 
ear  with  involvement  of  the  seventh  and  eighth 
nerves  in  right  ear.  Lesion  of  both  nerves  probably 
in  the  internal  meatus.  Would  advise  radiograph 
of  the  mastoid  bones." 

Radiographic  e.xamination  like  the  report  of  the 
ear  specialist  added  nothing  to  our  previous  knowl- 
edge. A  Wassermann  test  of  the  blood  proved 
negative. 

On  January  13,  1919,  operation  was  performed. 
The  facial  nerve  was  identified  and  traced  up  to  the 
stylomastoid  foramen  where  it  was  severed.  It 
presented  no  very  obvious  abnormality.  The  hypo- 
glossal nerve  was  isolated  in  the  neck,  the  branch 
to  the  thyrohyoid  was  sacrificed,  and  a  junction 
made  between  the  facial  and  hypoglossal  nerves  by 
three  sutures  of  No.  00  catgut.  As  there  was 
considerable  oozing  a  drainage  tube  was  inserted 
for  24  hours.  The  stitches  were  removed  in  a  week, 
and  shortly  thereafter  massage  and  galvanism  were 
commenced.  These  were  continued  for  6  months. 
Voluntary  power  was  noticed  first   of  all    in  the 
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Fig.  10.     Case  2.     J.  S.    At  left,  taken  July,  1918,  showing  condition  before  operation;   center,  face 
in  repose;   at  right,  attempt  to  smile.     Center  and  right  photographs  taken  November,  1920. 


muscles  about  the  eye  on  November  26,  1919.  On 
February  6,  1920,  it  was  noted  that  voluntary 
power  was  present  in  all  the  muscles  of  the  right 
side  of  the  face.  Patient  spent  a  considerable  part 
of  the  year  in  England,  and  on  October  22,  1920,  on 
the  first  visit  after  his  return,  a  note  was  made  to 
the  efTect  that  "the  improvement  is  very  remark- 
able. The  brow  on  the  right  side  can  be  raised 
fairly  strongly,  and  the  right  eye  can  be  almost  closed. 
Action  of  the  muscles  arotmd  the  mouth  is  also 
extremely  good.  In  repose  it  is  almost  impossible 
to  tell  that  there  is  any  paralysis." 

Case  ,s.  Pte.  L.  B.,  age  35,  sustained  a  gunshot 
wound  of  the  head  on  August  0,  iqiS.  Facial  paraly- 
sis was  immediate  and  complete.  The  bullet  passed 
from  just  in  front  of  the  left  auricle  to  the  middle 
line  of  the  neck  posteriorly.     On  March  21,  1919, 


the  facial  nerve  was  exposed  and  found  "somewhat 
atrophied  and  degenerated. "  The  hypoglossal 
nerve  was  then  isolated  and  the  branch  to  the 
thyrohyoid  was  cut  through.  The  seventh  and 
twelfth  nerves  were  then  joined  by  No.  00  catgut, 
three  sutures.  As  oozing  had  been  considerable,  a 
rubber  drainage  tube  was  put  in  for  24  hours.  The 
skin  was  sutured  with  silkworm  gut.  Shortly 
after  this  the  patient  received  his  discharge  from 
the  army,  and  was  not  again  seen  by  me  until 
February  iS,  1921.  Voluntary  movement  was  then 
present  in  all  muscles  of  the  left  side  of  the  face 
including  the  frontalis.  The  platysma  was  acting 
quite  strongly.  Patient  could  close  the  left  eye 
completely  and  was  able  to  whistle  quite  well.  A 
reaction  to  faradism  was  obtained  in  all  the  muscles 
of  the  left  side  of  the  face.  The  tongue  was  protruded 


Fig.  II.    Case  3.    L.  B.    March,  1921.    At  left,  face  in  repose;  center,  in  movement,  at  right,  showing  tongue. 
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Fig.  12.    Case  4.    J.  C.  M.     Ajuil.  iqjo.    .\t  left,  lace  in  repose;  center,  in  move- 
ment: at  right,  showing  scar. 


Fig.  13.    Case  5.    E.  E.    Fcliruai 
ment;  at  right,  showing  scar. 


iQ.M.    .-\t  left,  face  in  repose;   center,  in  nici 


Straight  and  no  difficulty  was  observable  in  articula- 
tion of  labial  or  lingual  consonants. 

Case  4.  Cpl.  J.  C.  McV'.  had  operation  done  for 
radical  cure  of  mastoid  infection  in  August,  1918. 
This  was  followed  by  immediate  and  complete 
paralysis  of  the  right  side  of  the  face.  At  the  request 
of  the  otologist,  anastomosis  of  facial  and  hypo- 
glossal was  performed  on  April  4,  iQig.  The  oper- 
ation proved  somewhat  difficult.  The  landmarks 
were  somewhat  obscure,  the  greater  part  of  the 
mastoid  process  having  been  removed.  The  scar 
tissue  was  extremely  troublesome  from  constant 
oozing,  and  in  addition,  there  was  a  number  of  en- 
larged lymphatic  glands  with  a  good  deal  of  matting 
around  them.  The  facial  nerve,  however,  was 
isolated  and  cut  across  above  its  division  into 
cervical  and  temporal  branches.  Junction  between 
seventh  and  twelfth  nerves  was  carried  out  with 
four  No.  00  catgut  sutures.  The  skin  was  sutured 
with  silkworm  gut.  For  this  patient  an  appliance 
was  made  with  a  view  to  keeping  the  facial  muscles 
relaxed.  It  consisted  of  a  small  metal  flange  hooking 
into  the  labial  commissure  with  a  metal  car  hook. 
The  outside  of  the  oral  flange  was  painted  flesh- 
color.  The  apparatus  ajjpearcd  to  present  no 
advantages  over  a  cigarette  mouthpiece,  and  was 
lacking  in  some  of  the  potentialities  of  the  latter. 
Frazier  has  used  a  strip  of  flesh-colored   adhesive, 


drawing  the  angle  of  the  mouth  upwards  toward  the 
ear.  A  report  on  this  patient  was  made  on  .April  6. 
ig^o:  "Voluntary  power  was  present  in  the  lower 
part  of  the  face,  but  no  voluntary  power  in  the 
muscles  above  the  eye."  A  photograph  was  taken 
on  April  10,  1920. 

Case  s-  Ptc.  E.  E.,  age  49.  This  patient  was 
seen  by  me  for  the  first  time  on  April  14,  1919.  His 
history  was  that  in  the  beginning  of  March,  loio, 
he  had  had  a  left  mastoid  operation.  Facial 
paralysis  was  immediate  and  complete.  It  was 
decided  to  see  if  any  improvement  could  be  brought 
about  by  massage  and  electricity.  This  was  per- 
severed with  until  August,  1919,  but  no  return  of 
function  occurred. 

On  August  25,  1919,  anastomosis  of  facial  and 
hypoglossal  was  carried  out.  It  was  noted  that  the 
facial  nerve  was  somewhat  pink  and  had  the  usual 
appearance  of  a  degenerated  nerve.  Three  No.  00 
catgut  sutures  were  used.  A  tube  was  left  in  for 
drainage  for  48  hours.  Skin  was  sutured  with  silk- 
worm gut.  Treatment  with  massage  and  galvanism 
was  instituted  and  was  kept  up  for  12  months.  On 
August  ,^0,  I02O,  it  was  noted  that  distinct  voluntary 
movement  was  present  in  practically  all  the  muscles 
of  the  face.  The  transverse  lines  of  the  forehead 
were  well  marked  and  the  nasolabial  fold  was 
clearly  seen.    Treatment  was  stopped  at  this  time. 
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Fig.  14.    Case  6.    E.L.J.    February.  1Q21.    .\t  left,  before  operation;  center,  face  in  repose;  at  right,  tlie  scar. 


He  reported  again  on  November  25,  1920,  and  at  this 
time  voluntary  movement  did  not  appear  to  be  so 
good  as  at  the  last  time  of  reporting. 

Patient  was  again  e.xamined  on  ]\Iarch  3,  1921. 
Voluntary  movement  was  present  in  all  the  muscles 
of  the  face,  and  all  reacted  to  faradism.  Patient 
cannot  whistle.  The  right  eye  cannot  be  closed 
independently  of  the  left  eye.  The  fle.xure  lines  of 
the  face  are  particularly  well  marked  in  this  patient 
and  the  wrinkles  on  the  right  side  of  the  brow  are 
well  seen. 

Case  6.  Sgt.  E.  L.  J.,  age  31.  In  February,  iqig, 
this  patient  had  a  radical  mastoid  operation  done 
on  the  left  side,  and  a  few  weeks  later  this  was 
followed  by  a  second  operation.  In  July,  loiq,  the 
cochlea  on  the  same  side  was  extirpated.  This  last 
operation  was  necessarily  followed  by  complete 
right  facial  paralysis.  The  patient  was  sent  to  me 
on  October  4,  igig.  Electrical  reactions  were 
tested,  and  showed  react  ion  of  a  degeneration  present 
in  the  muscles  of  the  right  side  of  the  face.  On 
October  8,  1919,  in  spite  of  the  fact  that  the  last 
operation  wound  was  not  completely  healed, 
anastomosis  between  the  facial  and  hypoglossal 
was  carried  out.  The  operation  was  rather  difficult. 
The  landmarks  were  obscure;  there  was  a  good 
deal  of  scar  tissue;  and  the  division  of  the  nerve 
into  temporal  and  cervical  divisions  occurred  very 
soon  after  the  exit  from  the  stylomastoid  foramen 
so  that  the  length  of  facial  nerve  available  for  union 
was  rather  short.  In  addition  it  was  distinctly 
swollen,  pinkish,  and  soft.  At  operation  I  was  not 
at  all  satisfied  with  the  neatness  of  the  junction,  and 
gave  a  doubtful  prognosis.  This  gloomy  view  was 
accentuated  by  the  fact  that  the  wound  became 
septic  in  the  upper  part,  probably  owing  to  secretion 
from  the  still  unhealed  previous  wound.  The 
patient  maintained  a  constantly  hopeful  attitude 
and  persevered  with  massage  and  galvanism  for 
a  whole  year.    On  February  10,  1920,  a  note  was 


made  stating:  "The  face  seems  better  although  no 
voluntary  movement  is  shown.  It  is  not  likely  that 
good  result  will  be  secured  in  this  case." 

On  August  23,  a  note  was  made:  "There  is  no 
improvement  in  electrical  reactions.  The  result  in 
this  case  is  almost  certain  to  be  disappointing. 
Recommended  that  he  cease  electrical  treatment 
and  return  to  work."  On  November  2,  1920,  he 
rang  me  up  to  say  that  he  had  some  voluntary  move- 
ment, and  when  I  saw  him  I  was  able  to  confirm 
that  voluntary  power  was  present  in  the  zygomati- 
cus  muscle  and  around  the  mouth.  Since  then  there 
has  been  steady  although  slow  improvement. 

Case  7.  H.  A.  E.,  age  29.  On  February  27,  1920, 
this  patient  had  a  radical  mastoid  operation  done 
on  the  right  side.  Facial  paralysis  followed  imme- 
diately and  was  complete.  Examination  showed 
the  mastoid  wound  incompletely  healed  on  March 
13,  1920.  Electrical  reactions  showed  no  reaction 
to  faradism.  Recommended  that  nerve  anastomosis 
be  performed  when  healing  of  the  mastoid  wound 
was  complete.     On  July  14,  1920,  the  wound  had 


Fig.  15.    Case  7.    H.  A.  E.     February,  1921 
face  in  repose;   at  right,  in  movement. 


At  left 
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Fig.  1 6.  Normal  path  of  facial  and  lingual  cortical  impulses. 


completely  healed,  and  operation  was  done.  In 
this  case  I  was  not  satisfied  with  the  fineness  of  the 
catgut  provided  and  used  two  fine  silk  sutures.  A 
stab  drain  was  placed  at  the  bottom  of  the  wound  to 
carry  off  excess  of  blood.  This  was  removed  in  24 
hours.  On  July  19  stitches  were  removed  and  patient 
went  to  work.  Massage  and  galvanism  were  begun 
at  once  and  were  continued  for  6  months.  On 
November  20,  a  note  was  made  that  there  was  no 
sign  of  voluntary  movement  but  that  the  mouth 
was  becoming  more  transverse,  and  the  right  eye 
was  not  so  widely  open.  On  December  2g,  1920, 
voluntary  power  was  still  absent.  Toward  the  end 
of  January,  192 1,  voluntary  power  began  to  show 
itself  in  the  angle  of  the  mouth,  and  this  has  gone 
on  steadily  improving.  On  February  15,  1921, 
patient  was  able  to  whistle  for  the  first  time  since 
his  operation. 

Case  8.  Ex-Pte.  J.  H.  This  patient  came  com- 
plaining of  intractable  facial  tic.  In  191 5,  he  was 
gassed  and  taken  prisoner  at  the  second  battle  of 
Vpres.  For  3  years  and  8  months  he  was  a  prisoner 
of  war  in  Germany.  He  first  noticed  the  facial 
spasm  shortly  after  he  was  taken  prisoner,  and 
from  that  date  to  this  it  has  become  steadily  worse. 


The  spasm  was  almost  continuous,  it  was  present 
to  some  extent,  he  was  told,  even  during  sleep,  and 
was  a  source  of  much  embarassment  to  him  in 
company,  and  provided  an  unending  fund  of  merri- 
ment to  his  mates  at  work.  He  had  had  treatment 
of  every  possible  kind,  including  persistent  sugges- 
tion. The  condition,  howev'er,  continued  to  grow 
steadily  worse.  His  own  idea  in  coming  was  to  have 
the  muscles  paralyzed  if  possible.  The  result  of 
operation  on  the  face,  the  probable  duration  of  the 
paralysis,  the  loss  of  power  in  one-half  of  the 
tongue,  every  disadvantage  that  could  be  thought 
of  were  put  before  him,  and  he  preferred  to  face 
them  rather  than  continue  a  victim  to  the  never- 
ending  tic.  E.xamination  bore  out  the  reasonableness 
of  his  decision,  for  the  left  side  of  the  face  was  in 
constant  movement,  the  left  eye  alternately  screwed 
up  tight  and  relaxed,  the  left  angle  of  the  mouth 
drawn  up  and  indeed  the  whole  side  of  the  face  in 
irregular  movement.  There  appeared  to  be  some 
weakness  of  the  muscles  combined  with  the  spasm, 
for  when  he  was  asked  to  raise  the  brow,  it  did  not 
rise  so  high  on  the  affected  as  on  the  sound  side. 
Again,  when  asked  to  show  his  teeth  there  was  a 
marked  ditTerence  in  the  two  sides.  The  condition 
seemed  exactly  parallel  to  a  spasmodic  torticoUis,  a 
condition  which  like  facial  tic  is  of  unknown  but 
probably  cortical  origin. 

Operation  was  performed  on  February  17,  192 1. 
When  patient  was  going  under  the  anaesthetic,  it 
was  observed  that  the  spasm  of  the  muscles  of  the 
left  side  of  the  face  continued  until  he  was  fairly 
deeply  under.  The  facial  nerve  was  exposed  with- 
out any  difficulty  and  it  was  found  advisable  to 
remove  the  tip  of  the  mastoid  process  in  order  to 
expose  the  point  of  exit  from  the  stylomastoid 
foramen.  The  hypoglossal  nerve  was  then  exposed, 
and  its  branches  identified.  It  was  cut  far  forward 
on  the  hyoglossus  muscle,  and  turned  up  toward 
the  stump  of  the  facial.  Union  was  made  by  three 
very  small  silk  sutures  obtained  by  untwisting  the 
finest  Chinese  twist  silk.  The  deep  tissues  were 
brought  together  with  No.  i  plain  catgut,  and  the 
skin  sutured  with  horsehair.  No  drainage  was 
allowed  for.  When  seen  the  day  after  the  operation 
he  was  able  to  express  as  much  satisfaction  with 
one  side  of  his  face  as  is  normal  with  both  sides. 
The  relief  from  the  constant  spasm  was  very  great. 
It  is  too  early  to  have  any  idea  of  the  ultimate 
results  in  this  case,  but  even  if  paralysis  should  be 
permanent — which  is  not  likely — and  complete, 
the  exchange  from  the  contortions  of  a  facial  tic  is 
a  good  one.  In  this  case  there  was  no  nerve  degen- 
eration and  no  muscle  atrophy.  The  operation  of 
anastomosis  was  therefore  comparatively  easy,  and 
done  under  the  most  favorable  auspices  for  return 
of  muscle  function. 

COMMENT 

A  study  of  the  literature  bears  out  the 
general    conclusion    that    return    of    muscle 
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Fig.  17.    Path  of  impulses  if  facial  cortex  ceases  to  func 
tion  directly. 


tonus  may  be  looked  for  with  some  degree 
of  confidence  and  that  a  considerable  amount 
of  voluntar}'  control  of  muscle  movement  is 
probable.  If  emotional  movement  of  the 
face  is  desired  it  is  usually  absent.  Why  is 
this?  We  must  bear  in  mind  that  in  the  cortex 
there  are  represented  movements,  not  muscles. 
Probably  no  voluntary  movement  in  the  body 
is  accomplished  by  any  single  muscle.  For 
every  action  we  have  to  take  into  account 
not  only  the  "prime  mover"  but  the  antago- 
nistic muscles  which,  as  it  were,  "pay  out  the 
slack,"  the  synergic  muscles,  and  sometimes 
the  muscles  of  fixation.  The  actual  move- 
ment is  thus  a  complex,  not  a  simple  phe- 
nomenon, and  the  cortical  accompaniment  is 
of  necessity  equally  complex,  demanding  a 
high  degree  of  co-ordination.  The  play  of 
the  facial  muscles  in  the  expression  of  the 
emotions  is  a  ver>'  subtle  complex,  capable 
of  almost  indefinite  combinations  giving  rise 
to  infinite  gradations  of  emotional  expression. 
The  facial  cortex  must  likewise  be  capable  of 


Fig.  18.     Path  of  impulses  if    facial  cortex    functions 
through  hypoglossal  cortex. 

emitting  equally  numerous  combinations  and 
degrees  of  nerve  impulse.  In  facial  paralysis 
this  mechanism  is,  to  use  Cushing's  phrase, 
"sidetracked."  The  tongue  cortex  has  rela- 
tively much  simpler  duties.  Obviously  the 
only  means  of  re-acquiring  emotional  activity 
in  the  facial  muscles  after  hypoglossal 
anastomosis  is  by  educating  the  hypoglossal 
cortex  to  perform  the  complex  work  of  the 
facial  cortex  or  by  connecting  the  facial  cortex 
with  the  tongue  cortex  so  intimately  that  the 
path  for  impulses  from  facial  cortex  through 
tongue  cortex  to  facial  muscles  is  as  free  as 
it  was  formerly  when  it  ran  directly  from 
facial  cortex  to  facial  muscles.  Either  of 
these  must  be  a  matter  of  some  difficulty 
requiring  considerable  time  to  bring  to  per- 
fection.     It   is   likely    to   vary   in   different 
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individuals  just  as  the  readiness  with  which 
new  knowledge  is  acquired  varies  from  one  to 
another.  Other  things  being  equal,  it  is 
likely  to  be  carried  further  and  to  be  more 
complete  the  younger  the  age  at  which  the 
change  is  made  necessary.  In  all  probability 
after  middle  life  the  formation  of  new  paths 
or  the  acquirement  of  new  duties  by  a  part 
of  the  cortex  is  ver>-  imperfectly  carried  out. 
The  facial  muscles  are  likely  to  speak  as  it 
were  with  a  lingual  accent. 

Bearing  to  some  extent  on  this  problem  is 
the  question  of  muscle  re-education.  Up  to 
the  present  we  have  tended  to  regard  the 
work  of  repair  as  practically  finished  when 
voluntary  movement  has  been  restored. 
Experience  with  cases  of  tendon  transplanta- 
tion has  abundantly  proved  that  adaptation 
to  function  in  the  transplanted  tendons  only 
begins  when  they  are  firmly  attached  to  their 
new  insertions.  Even  in  such  simple  activi- 
ties as  are  carried  out  with  the  muscles 
usually  re-arranged,  in  tendon  transplanta- 
tion for  irreparable  musculospiral  paralysis, 
the  process  of  education  takes  many  weeks, 
and  the  muscles  which  are  being  educated 
were  never  paralyzed  at  all.  How  much 
more  then  must  we  ask  in  the  case  of  facial 
muscles  which  have  much  more  complex 
duties  to  perform,  which  have  been  atrophied 
for  a  considerable  time,  and  in  the  end  have 
to  receive  orders  from  nerve  cells  which  may 
be  only  learning  their  work.  Education  in 
the  use  of  the  facial  muscles  ought  to  be  con- 
stant and  persevering.  Each  patient,  if 
intelligent  enough,  should  have  the  elements 
of  the  nerve-muscle  mechanism  explained  to 
him,  and  it  should  be  pointed  out  that  future 
improvement  lies  largely  with  himself.  Apart 
from  deliberate  re-education,  it  is  doubtful 
if  emotional  movement  will  ever  be  regained; 
with  intelligent  self-education,  it  is  at  least  a 
possibility. 

The  choice  of  the  hypoglossal  rather  than 
the  accessory  is  in  conformity  with  this 
opinion.  We  are  accustomed  to  use  the 
medium  of  speech  in  emotional  expression 
rather  than  our  sternomastoids  and  trapezii. 
Again,  the  actions  of  the  tongue  are  of  finer 
grade,  and  are  very  much  more  numerous 
than    are  those    of    the    shoulders,  so    that 


nerve  impulses  from  the  cortex  must  be  pass- 
ing along  the  new  path  much  more  frequently 
in  the  case  of  faciohj-poglossal  than  in  the  case 
of  facio-accessor}' anastomosis.  The  proximity 
of  the  speech  center  in  the  cortex  to  the  face 
region  may  also  have  some  slight  influence  in 
the  matter  of  developing  associations  between 
facial  and  lingual  areas  of  cortex. 

From  the  nature  of  the  condition  and  from 
the  fact  that  a  sufficiently  long  period  has  not 
yet  elapsed  in  any  of  the  cases  described,  it  is 
rather  difficult  to  draw  conclusions  as  to  the 
scope  of  the  operation  and  the  degree  of  im- 
provement to  be  looked  for.  I  have,  however, 
attempted  to  analyze  the  elements  in  the 
result,  which  would  enable  us  to  estimate 
to  some  extent  the  question  of  success  or 
failure.  These  may  be  grouped  according  to 
the  anatomical  region:  the  brow,  the  pal- 
pebral fissure,  the  cheek,  the  mouth,  and  the 
tongue.  Each  of  these  may  again  be  regarded 
from  the  standpoint  of  appearance  and  that 
of  function.  Thus,  in  regard  to  the  brow,  one 
may  note  the  presence  of  wrinkles  such  that 
in  repose  the  forehead  looks  almost  normal, 
yet  when  it  is  intended  to  express  astonish- 
ment by  raising  the  brow,  or  by  frowning  to 
indicate  displeasure,  the  forehead  may  remain 
impassive.  Similarly  in  the  case  of  the 
palpebral  fissure,  the  proportions  may  corres- 
pond to  that  of  the  opposite  side,  and  yet  in 
the  presence  of  a  strong  wind  the  affected  eye 
may  be  troublesome  from  watering.  In  the 
case  of  the  check,  the  appearance  may  be 
indistinguishable  from  that  of  the  other  side, 
but  the  food  may  still  tend  to  collect  between 
it  and  the  gum.  The  mouth  also  gives  a 
variable  result  according  to  whether  we 
estimate  appearance  or  function.  The  angle 
of  the  mouth  may  be  well  elevated,  the  oral 
slit  exactly  transverse  when  the  face  is  at 
rest,  but  though  the  lips  may  be  capable  of 
performing  the  minor  function  of  whistling, 
or  even  of  forming  the  labial  consonants  with- 
out any  trouble,  the  smile  is  apt  to  be  one- 
sided. This  may  be  an  advantage  in  a  game 
of  poker  but  on  most  occasions  it  is  to  be 
counted  as  a  drawback.  On  the  debit  side 
of  the  account  must  be  set  down  the  neces- 
sary interference  with  the  functions  of  the 
tongue.    In  regard  to  the  sensory  function  of 
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taste,  the  patient  is  never  conscious  of  any 
difference.  The  motor  functions  of  the  tongue 
are  mainly  three.  It  is  used  in  mastication, 
in  swallowing,  and  in  speech.  In  none  of  these 
three  respects  is  the  loss  of  power  in  one-half 
of  the  organ  a  very  serious  factor,  and  in  all 
three  it  tends  to  become  less  noticeable  as 
time  goes  on.  The  matter  of  the  appearance 
of  the  tongue  is  of  little  moment;  small  girls 
alone  habitually  exhibit  the  organ. 

It  must  be  evident  that  the  question  of  a 
successful  issue  to  this  operative  procedure 
depends  on  a  large  number  of  factors  most  of 
which,  variable  in  themselves,  are  variously 
appraised  by  different  people.  Further,  the 
number  of  cases  in  this  series  is  too  small  for 
us  to  formulate  detinite  conclusions,  but  it  is 
sufficient  to  warrant  the  opinion  that  facio- 
hypoglossal  anastomosis  is  a  measure  of 
distinct  utility,  an  opinion  which  up  to  the 
present  is  shared  by  the  patients. 
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MOVABLE  BODIES  IN  THE  KNEE-JOINT  ^ 

By  O.  F.  LAIISON,  M.D.,  F.A.C.S.,  Seattle,  Washington 


FOR  many  years  free  osteocartilaginous 
joint-bodies  have  been  of  great  inter- 
est to  surgeons,  and  many  efforts  have 
been  made  to  find  the  true  cause  and  manner 
of  growth  of  these  troublesome  bodies.  There 
may  still  be  some  doubt  in  the  etiology,  yet 
the  clinical  features  are  definite  and  the  treat- 
ment is  one — namely,  surgical. 

Hunter's  Pathology,  regarding  the  life  his- 
tory of  these  completely  detached  and  freely 
wandering  bodies,  may  be  faulty,  yet  coming 
from  the  latter  part  of  the  eighteenth  cen- 
tury it  is  interesting.  He  maintained  "that 
blood,  when  effused,  tended  to  organize 
and  to  adapt  itself  to  the  tissues  in  which  it 
was  effused.  Hence,  loose  bodies  in  the  knee 
were  organized  blood  clots  that  became  at- 
tached to  the  articular  cartilage,  assumed  its 
character,  and  later,  becoming  detached,  gave 
rise  to  movable  cartilaginous  bodies." 

The  present  well  accepted  etiology  of  free 
joint-bodies — a  piece  of  detached  cartilage 
or  of  bone  and  cartilage — must  be  attributed 
to  George  Rainey  of  St.  Thomas  Hospital 
(1801-1804).  He  made  the  observation  that 
detached  loose  bodies,  like  a  cell  of  metastatic 
growth,  may  continue  to  grow  in  a  new  local- 
ity independent  of  its  parent  structure,  though 
adhering  to  its  character.  Further  studies 
definitely  estabUshed  that  such  free  bodies 
are  nourished  by  the  lubricating  joint  fluid — 
the  synovia;  similar  to  the  bony  growth  which 
develops  in  myocitis  ossificans  traumatica 
and  receives  its  nourishment  from  the  neigh- 
boring contiguous  muscles. 

While  such  osteocartilaginous  bodies  are 
found  in  all  the  other  joints,  they  are  more 
common  in  the  larger  hinge-joints,  especially 
in  the  knee  where  they  are  often  of  traumatic 
origin,  this  joint  being  more  subject  to  injury 
than  any  other  joint,  due  perhaps  to  its  com- 
paratively superficial  location,  between  the 
two  longest  bones  of  the  body;  and  the  fact 
that  the  knee  has  a  double  function  to  per- 
form—locomotion and  bearing  the  whole 
body-weight  from  dilTcrent  angles  for  which 


nature  has  supplied  it  with  a  very  elaborate 
ligamentous  support.  These  ligaments  are 
but  slightly  assisted  by  the  muscles  and  the 
bones  entering  into  the  formation  of  this 
joint. 

Therefore,  we  may  say  the  frequent  cause 
of  derangement  of  this  joint,  injury  of  the 
ligaments  and  the  semilunar  cartilages  is  due 
to  the  strenuous  work  it  has  to  perform  and 
to  the  pecuhar  motion  of  the  joint,  which  is 
a  combination  of  gliding  and  rolling  (Morris). 

Though  this  joint  belongs  to  the  gingl\Tnus 
or  hinge  variety  of  diarthrosis,  during  ex- 
treme fle.xion,  it  has  to  allow  a  certain  amount 
of  rotation  of  the  tibia  in  its  long  axis,  and  a 
little  abduction  and  rotation  of  the  leg  on  the 
thigh.  According  to  Henderson,  "the  maxi- 
mum of  these  movements  occurs  in  the  arc 
between  an  angle  of  flexion  of  about  30°  and 
an  angle  of  flexion  of  qo°.  This  arc  may  be 
spoken  of  as  the  arc  of  weakness.  It  is  in  this 
arc  of  weakness  that  the  majority  of  mechani- 
cal derangements  of  the  knee  are  sustained." 
Direct  trauma  especially  when  the  knee  is  in 
fle.xion  may  result  in  nipping  some  cartilage 
and  bone  from  the  condylar  surface  of  the 
femur.  Once  detached,  such  osteocartilagi- 
nous bodies  wander  about  and  are  nourished 
by  the  joint  fluid  and  may  grow  to  a  con- 
siderable size 

A  great  raany  "joint-mice,"  as  they  are 
often  termed,  originate  in  the  intra-articular 
cavity  and  may  be  a  part  of  the  semilunar 
fibrocartilages,  which  are  two  in  number  and 
are  placed  horizontally  between  the  articular 
surfaces  of  the  femur  and  the  tibia.  However, 
neither  of  them  is  sufficiently  large  to  cover 
the  whole  of  the  tibial  articular  surface  upon 
which  it  rests  so  that  when,  during  the  pecu- 
liar rolling  and  gliding  movements  of  the 
joint,  some  undue  pressure  is  brought  upon 
the  tibia  it  may  cause  the  semilunar  cartilage 
to  become  detached.  Further,  the  upper  and 
lower  surfaces  of  both  semilunar  cartilages 
are  smooth  and  free  and  each  cartilage  ter- 
minates in  an  anterior  and  posterior  fibrous 


'  Read  before  The  Western  Surgical  Associatioa,  Los  AnRcIes.  California,  December  3,  iqJ' 
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Fig.  I.  Roentgenogram  showing  loose  bodies  in  joint. 

horn  or  cornu,  which  may  be  chpped  off  and 
the  detached  bodies  may  become  foci  of 
such  movable  bodies.  Villous  projections 
into  the  joint  may  Hkewise  be  rubbed  off, 
float  about  at  will  and  become  engaged  in  the 
joint  resulting  in  its  complete  "locking,"' 
accompanied  by  severe  pain. 

The  synovial  membrane  is  also  of  special 
importance  in  this  discussion  because  through 
injury  it  probably  becomes  a  frequent  source 
of  loose  bodies  in  an  otherwise  healthy  joint. 
Therefore,  it  will  be  well  to  recall  some  of  its 
anatomical  characteristics. 

In  the  knee-joint  the  syno\aal  membrane 
is  not  only  the  largest  but  the  most  elabor- 
ately arranged  of  its  kind  in  the  body — 
representing  the  fusion  of  three  separate 
synoN^al  membranes,  which,  in  some  animals, 
remain  permanently  distinct. 

The  portion  of  synovial  membrane  which 
extends  from  below  the  level  of  the  patellar 
articular  surface  to  the  anterior  part  of  the 
intercondyloid  notch,  lines  the  joint  cavity, 
and  forms  a  more  or  less  extensive  covering 
for  the  intracapsular  ligaments  and  for  the 
free  surface  of  the  infrapatellar  pad  of  fat. 
At  its  femoral  end  it  is  narrow  and  attenuated, 
but  at  its  patellar  end  it  expands  laterally 
to  form  winglike  fringes  or  membranes, 
which  may  through  disease  or  infection  and 
chronic  irritation  hypertrophy — become  pe- 
dunculated— undergo  proliferation  by  fibrous 
tissue  formation  and  be  translated  into  cal- 


Fig.  2.  Loose  joint-bodies  removed  from  knee  of  T.  J.  M 


careous  formation.  Through  a  sudden  not 
necessarily  violent  movement  of  the  joint, 
these  osteocartilaginous  fringes  may  be  nipped 
off  and  give  rise  to  loose  joint  bodies. 

Even  the  articular  surface  of  the  syno\ial 
membrane  may,  through  constant  irritation, 
become  papillated,  causing  instead  of  a 
smooth,  a  rough  friction,  a  condition  which 
will  aggravate  an  already  existing  synovitis 
and  bring  about  the  thickening  and  hardening 
of  the  \alli,  or  warty  growths,  which  also  may 
become  liberated  in  the  joint  cavity.  Such 
free  bodies  may  become  engaged  in  the  articu- 
lations, also  "locking"  the  joint.  Further, 
during  the  act  of  "unlocking"  they  may  be 
bruised  and  crushed.  In  this  manner  they 
may  increase  their  number  and  keep  up  the 
vicious  circle  until  surgical  interference  is 
sought.  Thus  synovitis  and  arthritis  may  be 
the  result  as  well  as  the  cause  of  loose  bodies 
in  the  joint. 

My  associate.  Dr.  A.  R.  Robertson,  who 
has  been  especially  interested  in  the  study  of 
these  bodies  from  a  standpoint  of  pathology 
and  etiology,  made  the  following  observation, 
that  in  a  chronically  inflamed  joint  distended 
with  fluid,  the  synovial  membrane  is  stretched, 
thickened,  and  ocdematous.  After  a  pro- 
longed period  certain  areas  of  the  thickened 
membrane  might  undergo  an  analogous  trans- 
lation into  cartilage  and  bone.  With  sub- 
sidance  of  the  fluid  the  membrane  would  be 
lax  and  flabby.  Inconsequence  theosteochon- 
dromatous  areas  would  act  as  foreign  bodies. 
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Such  areas  would  fail  to  accommodate  them- 
selves to  the  varying  movements  of  the  joint. 
In  time  they  would  become  pedunculated  and 
eventually  pulled  away  to  become  now  a 
detached  free  body  within  the  joint.  His 
belief  is  that  there  is  no  growth  after  they 
become  fully  detached. 

It  has  been  stated  that  certain  individuals 
suffer  from  a  condition  known  as  "osteochon- 
dritis dissecans,"  when  the  surface  of  the  knee- 
joint  is  especially  brittle  and  some  insignifi- 
cant trauma  causes  the  detachment  of  a 
portion  of  the  articular  surface. 

The  symptoms  of  this  affliction  are  usually 
quite  typical — intermittent  "locking"  of  the 
knee-joint,  in  the  flexed  position,  which  is 
accompanied  by  excruciating  pain.  During 
the  act  of  "unlocking"  the  patient  is  con- 
scious of  something  slipping  out.  The  swelling 
in  the  joint  that  is  apt  to  follow  is  due  to  in- 
jury to  the  tissues  and  to  consequent  effusion 
of  fluid  into  the  joint.  It  is  quite  possible, 
especially  if  the  loose  bodies  are  of  consider- 
able size  and  lodged  in  the  extension  of  the 
joint  upward — in  the  suprapatellar  pouch — 
that  they  may  hinder  locomotion  slightly 
as  there  is  less  likelihood  of  such  large  bodies, 
owing  to  their  thickness,  to  ghde  into  and  be- 
come engaged  in  the  joint.  Especially  is  this 
true  if  the  egdes  of  the  bodies  are  more  or  less 
rounded  and  spherical  in  shape.  Quite  often 
the  movable  bodies  in  the  knee  can  be  easily 
palpated  by  flexing  and  extending  the  knee- 
joint,  especially  when  they  are  located  in  the 
suprapatellar  pouch. 

If  with  the  history  of  "locking"  and  with 
well  pronounced  characteristic  symptoms 
there  is  to  be  felt  dense  bodies  which  can  be 
moved  from  place  to  place,  the  diagnosis 
is  not  difficult.  Often  they  are  found  and 
isolated  by  the  patient.  Sometimes  the  his- 
tory of  the  mode  of  production  is  helpful.  It 
is  well  to  bear  in  mind  that  symptoms  of 
nipping  of  a  synovial  fringe  are  not  as  pro- 
nounced and  the  pain  is  not  as  acute  in  its 
primary  occurrence. 

To  make  a  positive  diagnosis,  to  the  clini- 
cal evidence  must  be  added  the  X-ray  pic- 
tures, but  merely  as  a  corroborative  agent. 
The  X-ray  examination  generally  is  a  great 
aid  in  detecting  any  such  bodies  in  the  knee — ■ 


and  stereoscopic  observations  are  especially 
useful  in  definitely  locating  their  relative 
position  in  the  joint. 

A  few  guides  to  the  accurate  reading  of  such 
X-ray  plates  follow. 

The  picture  of  osteocartilaginous  loose 
bodies  is  quite  characteristic,  as  they  present 
themselves  as  well  defined,  uniform  shadows 
of  individual  structures. 

Dislocated  semilunar  cartilage  will  not  give 
any  X-ray  evidence,  except  when  incrustated. 

Degenerated  fat  pads,  due  to  chronic  di- 
sease such  as  tuberculosis  and  sj'philis,  may 
be  palpated  but  X-ray  will  not  reveal  them. 

A  sesamoid  bone  in  the  internal  head  of  the 
gastrocnemius  in  certain  positions  may  cast  a 
shadow  which  can  be  mistaken  for  a  loose 
body. 

Joint  lipomata  may  cause  "locking,"  may 
be  even  felt,  but  will  not  have  the  characteris- 
tic picture  of  "joint-mice." 

The  attending  physician's  first  duty  is  to 
relieve  pain  and  "locking"  and  establish 
motion.  With  manipulation,  forced  flexion, 
and  sudden  extension,  the  oft'ending  loose 
body  may  be  dislodged.  Surgery  only  will 
give  lasting  relief.  If  the  presence  of  "joint- 
mice"  is  associated  with  arthritis  deformans 
and  the  joint  is  already  considerably  im- 
paired, the  removal  of  the  loose  bodies  will 
be  of  little  benefit.  It  is  well  to  bear  in  mind 
that  surgery  does  not  cure  the  causative 
lesion;  therefore,  similar  bodies  may  reform. 

If  the  treatment,  as  in  most  cases,  is  to  be 
surgical,  during  operation  the  joint  should  be 
subjected  to  as  little  trauma  as  possible,  and 
more  than  the  ordinary  care  should  be  taken 
to  guard  against  infection. 

The  method  of  approach  in  each  case  must 
be  decided  in  accordance  with  the  require- 
ments in  each  individual  and  depends  on 
the  location  of  the  joint-mice.  If  complete 
exposure  of  the  joint  is  required,  the  longitu- 
dinal division  of  the  patella  may  be  impera- 
tive. But  this  procedure  naturally  entails 
more  injury  ti>  the  joint  than  the  safer  longi- 
tudinal incision  of  the  external  surface  of  the 
joint.  The  diagonal  incisit)n  following  the 
internal  line  of  the  joint  is  preferable  for  the 
removal  of  the  internal  semilunar  cartilage 
and  other  free  bodies  within  the  joint. 
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To  prevent  ankylosis,  mobilization  of  the 
knee  should  begin  as  early  as  possible. 

The  biology  and  the  gross  appearance  of 
such  joint-bodies  is  remarkably  constant. 
In  shape  they  are  generally  plano-convex  or 
concavo-convex;  the  latter  aspect  being 
perfectly  smooth,  while  the  plane  or  concave 
surface  is  uneven,  roughened,  or  nodulated. 
They  may  not  always  be  found  free  but  may 
be  found  tLxed  in  a  fossa  or  excavation  in  the 
articular  surface  of  a  femoral  condyle — or 
they  may  be  found  in  close  relation  to  the  cru- 
cial ligaments  in  the  intercondylar  space. 
On  rare  occasions  they  are  pressed  between 
the  bones  and  lie  snugly  imbedded  in  a  fossa 
in  the  articular  cartilages. 

It  is  known  that  denuded  and  injured  arti- 
cular surfaces  of  bones  in  time  become  cov- 
ered over  by  smooth,  white,  hyaline  articular 
cartilage.  This  is  true  of  joint-mice  as  well. 
When  carefully  examined  they  will  be  found 
to  be  covered  with  a  thick  shining  white  layer 
of  hyaline  cartilage.  Sometimes  on  the 
smaller  concave  s.ide  may  be  found  a  thin 
layer  of  true  spongy  bone,  especially  when 
the  removal  takes  place  soon  after  injury. 
Undoubtedly  the  appearance,  shape,  and 
biological  contents  of  specimens  depend  pri- 
marily on  their  origin,  evolution,  and  growth. 

I  wish  to  present  briefly  one  case  which  in 
my  experience  is  unique  because  of  the  size 
and  number  of  bodies  present  and  the  com- 
parative slight  disability  the  patient  suffered. 
Had  I  followed  the  apparent  X-ray  findings 
in  this  case,  the  joint  would  have  been  un- 
necessarily subjected  to  additional  trauma 
by  a  third  incision  for  the  seventh  loose  body. 
But  it  proved  to  be  the  peculiar  shadow  of  the 
sesamoid  bone,  which  photographed  from  a 
certain  angle  gives  an  identical  picture  of 
"joint-mice." 

T.  J.  M.,  male,  age  26;  truck  driver.  In  igi2 
when  playing  baseball  he  accidentally  twisted  his 
right  knee.  One  year  later  he  injured  it  again  when 
a  heavy  weight  fell  on  it. 

Since  the  first  accident  he  has  experienced  about 
twice  a  month  intermittent  "locking"  of  the  knee 
in  a  flexed  position  at  an  angle  of  about  45°,  accom- 
panied by  severe  pain.  With  great  effort  the  leg 
was  straightened.  Each  time  the  patient  was  con- 
scious of  something  slipping  in  the  joint  and  then  he 
was   relieved   of  pain  and   "locking."     This   con- 


Fig.  3.  Roentgenogram  i  year,  6  months  after  operation. 

dition  was  followed  by  more  or  less  swelling  of 
the  joint.  There  has  been  a  constant  moderate 
swelling  since  the  first  injury,  otherwise  he  is  in 
robust  health  and  shows  more  than  the  average 
muscular  development.  He  was  prevented  from  at- 
tending to  his  work  only  twice  during  the  history 
of  his  first  trouble  and  then  for  only  2  or  3   days. 

Wasscrmann  test  was  negative.  The  other  joints 
are  in  normal  condition.  The  right  knee  is  moder- 
ately swollen  and  several  loose  bodies  can  be  pal- 
pated. X-ray  examination  revealed  what  appeared 
to  be  seven  loose  bodies  in  the  joint,  one  between 
the  articulating  surfaces  of  the  joint. 

Operation,  June  g,  igig.  Removed  six  osteo- 
cartilaginous bodies  from  the  right  knee-joint,  rang- 
ing in  size  from  1J4  inches  in  diameter  to  y'z  inch  in 
thickness,  to  the  size  of  a  small  almond,  one  of 
which  was  attached  to  the  joint  surface  by  a  fibrous 
band  and  located  between  the  articulating  sur- 
faces. This  one  was  removed  through  an  incision 
about  2K  inches  long  following  the  line  of  the  joint 
internally.  The  other  five  were  removed  by  longi- 
tudinal incision  external  to  the  joint.  The  irregular 
anterior  surface  of  the  tibia  indicates  this  area  as 
the  possible  origin  of  these  loose  bodies. 

Palliolonical  report.  The  surface  of  specimens  is 
of  glistening  whiteness,  is  everywhere  pitted  so  that 
it  presents  numerous  bosses.  In  some  there  is  what 
appears  to  be  a  large  depression  to  which  a  little 
connective  tissue  is  attached,  possibly  the  remains 
of  a  pedicle.  Microscopic  sections  show  a  surface 
of  dead  connecting  tissue  beneath  which  this  tissue 
shows  gradual  change  to  hyaline  cartilage,  the  fibro- 
cartilage,  and  then  a  beginning  calcification  of  the 
interstitial  hyaline  substance.  In  places  the  cells 
undergo  rearrangement  into  columns  and  true  bone 
is  formed. 

He  made  a  good  recovery  and  has  had  no  trouble 
since  the  operation.  A  recent  X-ray  indicates  no 
recurrence. 
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EPIDERMOID   CYSTS 

By  henry  H.  SHERK,  M.D.,  F.A.C.S.,  Pas.\dena,  C.\liforxia 


THE  subject  of  this  paper  is  not  impor- 
tant from  the  standpoint  of  the  serious- 
ness of  the  condition  but  it  is  of  interest 
because,  as  a  pathological  entity,  epidermoid 
cysts  are  very  seldom  recognized,  and,  to  the 
majority  of  operators,  entirely  unknown.  A 
number  of  surgeons  were  recently  asked  as  to 
the  frequency  of  epidemioids  in  their  practice. 
All  either  pleaded  ignorance  as  to  the  nature 
of  these  cysts  or  had  them  confused  with 
either  true  dermoids  or  sebaceous  cysts. 

Some  14  years  ago  the  difficulty  of  arriving 
at  a  postoperative  diagnosis  of  a  growth, 
which  was  thought  before  excision  to  be  a 
possible  skin  sarcoma,  first  drew  the  writer's 
attention  to  these  cysts  as  difYerentiated  from 
follicular,  retention,  or  sebaceous  cysts.  The 
observation  of  several  other  cases,  in  the 
course  of  a  few  years,  led  him  to  report  them 
to  the  Clinical  and  Pathological  Society  of 
Los  Angeles,  none  of  whose  members  had 
ever  seen  any  of  these  growths. 

Since  then  Dr.  Black  has  been  on  the  look- 
out for  these  cysts  in  the  material  referred  to 
him  by  others  for  examination.  Neverthe- 
less, until  the  recent  requirement  of  some  of 
our  hospitals  that  all  tissues  removed  at 
operations  must  be  examined  by  a  patholo- 
gist, none  had  passed  through  his  hands.  But 
within  the  last  year  he  has  had  4  cases 
occurring  in  the  practice  of  four  different 
surgeons  and  during  the  same  period  the 
writer  has  operated  upon  5  patients  present- 
ing this  form  of  tumor.  Evidently  these 
cysts  are  of  frequent  occurrence  but  most- 
ly unrecognized  because  unexamined  patho- 
logically. 

The  literature  on  epidermoids  until  recent 
years  was  rather  scant.  Garrc,  in  1S94,  com- 
ments on  the  rarity  of  anything  on  the 
subject. 

The  term  "epidermoid  cyst"  has  been 
variously  used  by  writers  to  describe  cysts 
occurring  in  at  least  three  widely  different 
localities — the  pelvis,  the  brain,  and  the 
external   surface  of   the  body.      The  pelvic 


epidermoids  of  embrj'onic  origin  and  those 
of  the  third  ventricle  (14  and  15),  resulting 
from  an  inclusion  of  the  craniopharyngeal 
duct,  will  not  be  considered  in  this  paper. 
These  latter  cysts,  however,  are  of  extreme 
interest  and  importance  from  their  relation 
to  tumors  of  the  hypophysis  and  to  hyper- 
pituitarism and  hypopituitarism.  Only  cysts 
of  the  body  surface  will  be  discussed. 

These  surface  cysts,  as  such,  were  first 
described  by  Garre  (3)  under  the  name  of 
"traumatic  epithelial  cysts."  They  have 
been  variously  termed  by  others  as  athero- 
mata,  inclusion  cysts,  implantation  cysts 
(Sutton),  and,  finally,  by  Franke  as  epider- 
moids. This  latter  name  best  defines  their 
histological  characteristics  and  is  undoubtedly 
the  most  acceptable  designation. 

The  various  writers  have  held  mainly  to 
two  opinions  as  to  the  etiology  of  these  cysts, 
traumatic  and  congenital.  There  are  per- 
fectly good  grounds  that  either  theory'  is  right 
in  certain  cases.  Some  are  undoubtedly 
traumatic  in  origin  and  many  others  as 
certainly  congenital. 

Franke  (i)  was  the  first  to  discard  tlie  old 
doctrine  of  the  sebaceous  gland  origin  of 
atheromata.  He  (3)  thought  they  were 
foetal  inclusion  cysts. 

ThenToerrok  (i)  further  confirmed  the  new 
theory  of  the  embryonic  ensnaring  of  atheroma 
germs  by  a  detailed  histological  investigation 
of  the  walls  and  contents  of  these  cysts. 

Unna  (1)  agrees  with  Toerrok  that  true 
atheromata  are  a  sort  of  simple  dermoid  and 
arc  dev-eloped  from  cmbn^^onic  aberrant  germs. 

Gros  and  Revcrdin  (3)  were  the  first  to 
suggest  the  traumatic  mode  of  origin. 

Bland-Sutton  (11)  thinks  they  are  trauma- 
tic in  origin  and  calls  them  implantation 
cysts. 

Pels  Leusden  (2)  believes  that  they  have 
their  origin  in  superficial  tuberculous  lesions; 
that,  following  suppuration,  the  epithelium 
turns  inward  and,  creeping  along  the  fistula, 
lines  the  whole  cavitv. 
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Csillag  (12)  speaks  of  cysts  following 
vesicular  skin  diseases  and  in  scars  resulting 
from  injuries  and  quotes  Kaposi,  Neisser, 
Petrinni,  Crocker,  Vidal,Hallapeau,Duehring, 
and  others.  Warner  (8)  reports  a  case  occur- 
ring in  a  herpetic  scar. 

Blumberg  (2)  claims  that  all  are  choleste- 
atoma or  pearl  cysts. 

Franke  (i)  thinks  onty  a  small  part  result 
from  traumatism  and  that  many  of  these  are 
due  to  trauma  without  injury  to  the  external 
surface.  This  latter  opinion  is  hard  to 
understand. 

Cederbaum  (4)  quotes  various  authors  as 
to  the  theories  of  origin  and  believes  tliat 
only  a  small  percentage  of  epidennoids  are 
caused  by  traumatism. 

Woerz  (3)  reviews  55  cases,  24  of  which  gave 
distinct  history  of  traumatism  mostly  after 
punctured  wounds,  one  after  hammer  blow, 
three  following  panaritium. 

Pietzner  (3)  collected  73  cases,  43  having 
histor>'  of  trauma,  including  dog  bite,  hammer 
blow,  incised  wounds,  penetration  with  pieces 
of  wood,  punctured  and  contused  wounds. 

The  theory  of  traumatic  (3)  origin  is 
strengthened  by  the  experimental  observa- 
tions of  Kaufman  (4),  IMasse  (4),  Ribbert 
(4),  Manasse  and  Schweninger  (3),  that 
detached  pieces  of  surface  epithelium,  trans- 
planted under  the  skin  or  fascia  and  in 
tendons,  proliferate  and  form  small  cysts. 

Franke  (2)  notes  the  absence  of  ducts  or 
external  openings  in  epidermoids  as  against 
their  being  retention  cysts.  The  presence  of 
papillce  with  the  absence  of  sebaceous  cells  was 
noted  by  Toerrok  (i). 

A  brief  reference  to  the  anatomy  of  the 
skin  will  aid  in  an  understanding  of  the  origin 
and  the  differentiation  of  these  cysts  from 
other  cysts  of  the  body  surface. 

The  skin  consists  principally  of  a  layer  of 
vascular  tissue,  named  the  derma,  corium,or 
cutis  vera.  External  to  this  is  a  layer  or 
covering  of  epithelium  termed  the  epidermis, 
cuticle  or  scarf  skin.  Under  the  derma  or 
true  skin  is  the  subcutaneous  cellular  layer 
containing  the  skin  appendages,  namely,  hair 
follicles,  sweat  glands,  and  sebaceous  glands. 

The  epidennis  is  an  epithehal  structure 
belonging  to  the  class  of  stratified  squamous 


epithelium,  arranged  in  four  strata,  namely 
from  within  outward,  rete  malpighii,  stratum 
granulosum,  stratum  lucidum,  and  stratum 
corneum. 

The  most  superficial  stratum  of  these  cells, 
called  the  stratum  corneum,  is  composed  of 
many  layers  of  horny  epithelial  scales. 

It  is  these  horny  scales  that,  when  des- 
quamated, fonn  the  principal  content  of  the 
epidermoid  cyst,  and  the  four  strata  of  the 
epiderm  are  found  in  reversed  position  in  its 
walls. 

Only  the  elements  of  the  epiderm  are  found 
in  the  walls  and  contents  of  these  epidermoids. 
The  dermoids,  however,  contain  the  elements 
of  both  the  corium  and  the  epidermis,  as  well 
as  those  of  the  skin  appendages — hair,  teeth, 
sweat  glands,  and  sebaceous  glands.  The 
sebaceous  cysts  are  follicular  or  retention 
cysts,  and  show  the  histological  elements  and 
secretion  of  the  sebaceous  glands  or  their 
ducts. 

Unna  (i)  describes  the  atheromata  or 
epidermoids  clinically  as  "subcutaneous,  in- 
dolent tumors,  var}'ing  in  size  from  that  of 
a  pea  to  a  walnut,  which  distend  the  skin 
hemispherically,  show  no  opening  and  con- 
tain gritty,  ghstening,  odorless  debris  of  horny 
cells,  mostly  occurring  in  the  hair>'  scalp,  often 
multiple,  slowly  growing,  lasting  for  years,  and 
showing  periods  of  growth  and  arrest  alter- 
nately." He  further  says:  "Histologically 
they  are  defined  as  an  epithelial  collection 
cornified  in  the  center  and  lying  in  the  hyper- 
denn,  which  is  margined  from  the  surrounding 
tissue  by  a  firm  or  delicate  connective-tissue 
capsule  and  which  gradually  by  its  pressure 
leads  to  atrophy  of  the  adjacent  tissues  or 
their  constituents." 

Epidermoids  (4)  of  traumatic  origin  grow 
more  slowly  and  are  less  in  size  than  the 
congenital,  as  embrj-onal  cells  have  a  greater 
ability  to  grow. 

Pietzner  (3)  found  the  period  of  time 
elapsing  between  the  causative  trauma  and 
C3'st  development  to  vary  from  i  month  to 
24  years. 

Unna  (i)  notes  the  absence  of  micro- 
organisms in  epidennoids  and  states  that  the 
typical  content  of  the  epidennoids  consists 
of    concentrically    arranged    horny    layers, 
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plates  of  cholesterin  and  debris  of  both  con- 
stituents with  frequent  fragments  of  lime 
and  pigment. 

Toerrok  (i)  found  by  osmic  acid  tests,  the 
absence  of  sebaceous  cells  and,  almost  in- 
variably, of  fats  generally. 

Ether  (5)  will  not  dissolve  the  material 
contained   in   epidermoids. 

According  to  Buerger  (3),  desquamated 
horny  epithelial  cells,  granular  detritus,  and 
at  times  cholesterin  cr>'stals  fill  the  interior 
of  these  cysts.  He  says:  "In  short  we  have 
the  usual  elements  of  the  epiderm  surrounded 
with  connective  tissue  but  arranged  in  inverse 
order  so  that  the  stratum  corneum  is  inner- 
most and  furnishes  the  material  for  the  cyst 
content." 

The  walls  of  these  cysts  show  some  or  all 
of  the  elements  of  the  epiderm,  and  (3)  are 
made  up  from  without  inward  first  of  a  layer 
of  connective  tissue,  then  of  cuboidal  and 
polygonal  epithelial  cells,  which  become 
gradually  flattened  in  the  succeeding  layers, 
until  finally  the  innermost  stratum  shows  only 
cornified  epithelium. 

The  presence  of  giant  cells  in  the  cyst  wall 
are  ascribed  by  Stewart  (7)  and  Cederbaum 
(4)  to  irritation  by  the  desquamated  cell 
content.  Other  writers,  notably  Hildebrand 
(7)  and  Williamson  (7),  have  claimed  they 
were  due  to  the  presence  of  hairs.  The  cells 
are  of  the  foreign-body  type  and  are  only 
found  in  the  granulation-tissue-like  layer 
which  lines  such  portion  of  the  cyst  wall  as  is 
not  made  up  of  epiderm. 

Different  parts  of  the  bod\^  are  given  by 
various  authors  as  the  most  common  site  of 
epidermoids. 

Bland-Sutton  found  them  most  frecjuently 
on  the  hands  and  fingers  and  is  agreed  with  in 
this  by  most  of  those  who  hold  to  the  trau- 
matic origin  of  these  cysts. 

Pietzner  (3)  found  that  68  out  of  73 
occurred  on  the  hands. 

Unna  thinks  they  arc  most  frequent  in 
the  hairy  scalp. 

Dubrcuith  reports  13  collected  cases,  follow- 
ing various  kinds  of  trauma  including  surgical 
operations,  on  parts  of  the  body  other  than 
the  hands  and  fingers;  the  forehead,  tongue, 
buttock,    penis    (congenital,    and    following 


circumcision),  and  toes  (following  operation 
for  ingrowing  toe-nail). 

In  the  author's  11  cases  and  the  4  observed 
by  Black,  the  cysts  were  found  in  the  following 
positions:  scalp,  4;  back,  2.  One  each  on 
shoulder,  arm,  cheek,  lower  jaw,  neck,  breast, 
groin,  buttock,  finger. 

In  two  cases  there  were  multiple  cysts,  the 
remainder  were  single. 

Buerger  (3)  found  most  in  men;  Woerz 
(3)  reports  only  7  out  of  53  in  women; 
Pietzner  (3)  in  73  cases,  63  male,  10  female. 

In  the  author's  11  cases,  5  were  men,  6 
women;  Black's  4  cases,  2  men,  2  women. 

Epidermoid  cysts  are  differentiated  from 
sebaceous  cysts  by  the  absence  of  an  opening 
and  by  the  diflference  in  their  contents.  All 
sebaceous  cysts  show  an  opening  in  the  skin 
and,  without  being  pricked,  discharge  their 
contents  from  time  to  time,  or  may  have  their 
contents  expressed  and  their  shape  changed 
or  molded  by  external  manipulation. 

The  absence  of  all  micro-organisms  separ- 
ates epidermoids,  together  with  dermoids, 
from  follicular  cysts.  Unna  (i)  lays  much 
weight  on  this  fact  as  a  means  of  differentia- 
tion in  certain  large  atheroma-like  follicular 
cysts.  Closed  or  open  cysts  that  have  con- 
tents fatty  or  smelling  of  fatty  acids  are  never 
epidermoids. 

The  pearh-  luster  of  the  contents  in  epider- 
moids is  one  of  their  most  noticeable  and 
constant  characteristics.  .-Vlmost  as  constant 
is  their  laminated  and  flake-like  appearance. 

No  attempt  has  been  made  to  collect  or 
tabulate  the  reports  of  cases  from  the  literature. 
Various  authors  in  their  papers  have  dupli- 
cated the  cases  and  several,  Bland-Sutton 
(10),  Pilliet  (9),  Dubreuith  (6),  Little  (5), 
Buerger  (3),  Warner  (8),  Cederbaum  (4),  and 
others  have  reported  cases  of  their  own,  some 
of  which  were  diagnosed  and  others  mistaken 
for  other  fonns  of  growth  until  excised. 

I  have  operated  upon  1 1  cases  of  epidermoid 
cysts.  These  cysts  varial  from  '  _>  inch  in 
diameter  to  i^i  by  1  inch  in  size.  All  ex- 
cept the  three  of  traumatic  origin  had  existed 
for  years,  or  as  the  patients  said,  "as  long  as 
they  remembered." 

The  traumatic  cysts  were  operated  upon 
I,  I '2,  and  14  years,  respectively,  after  the 
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occurrence  of  the  trauma.  The  inducing 
trauma  were  spb'nter  driven  into  skin,  hat-pin 
puncture,  and  blow  on  groin. 

The  cysts  have  ahvays  shown  as  nodules, 
more  or  less  hemispherical,  projecting  from 
the  body  surface,  a  few  unattached  to  but 
the  majority  firmly  fixed  to  and  a  part  of  the 
skin  and  freely  movable  as  to  the  underlying 
tissues.  The  overlying  skin  has,  with  few 
exceptions,  been  firmly  attached  to  the  cyst 
for  a  considerable  portion  of  its  external 
surface.  They  were  not  flattened,  as  are 
sebaceous  cysts,  and,  unlike  the  latter,  could 
not  be  molded  or  changed  as  to  shape. 

None  had  any  external  opening  or  duct. 
Nor  could  any  of  their  contents  be  expressed. 
One  case  had  a  small  sebaceous  cyst  in  the 
overlying  skin,  and  the  odorous  sebaceous 
material  which  was  expressed  from  it  led  to 
an  incorrect  pre-operative  diagnosis  of  the 
main  cyst  the  contents  of  which  proved  to  be 
entirely  different. 

The  majority  of  these  cysts  showed  enlarged 
and  dilated  capillaries  in  the  skin  overlying 
the  summit  of  the  nodules.  One  of  them 
showed  this  over  the  whole  external  surface 
of  the  tumor  and  the  overlying  skin  was  more 
pigmented  than  the  surrounding  surface. 

Two  of  the  traumatic  cases  (splinter  and 
hat-pin)  were  infected,  showing  inflammation 
and  suppuration  at  the  time  of  excision.  The 
contents  of  none  were  odorous  as  in  most 
sebaceous  cysts. 

The  contents  varied  in  the  difl'erent  cysts, 
as  to  consistency  and  color.  Some  were 
softer  and  some  darker  than  others  but  all 
showed  the  granular,  scaly,  and  more  or  less 
laminated  horny  appearance,  more  or  less 
markedly  pearly  and  glistening  in  spots. 
Some  of  the  harder  and  drier  contents  were 
decidedly  laminated  in  nature  and  separated 
into  scaly  flakes,  occasionally  quite  large  in 
size. 

The  cyst  walls  were  rather  thick  and  firm 
in  most  of  the  cases,  the  inner  surfaces  pearly 
white,  and  some  were  so  tj'pical  as  to  contents 
that  a  macroscopic  diagnosis  could  be  made, 
but  others  were  only  settled  with  the  aid  of 
the  microscope.  However,  the  final  diagnosis 
was  made  by  histological  examination  in  every 
case. 


Giant  cells  were  found  in  only  two  or  three 
instances  and  were  distinctly  of  the  foreign 
body  type. 

A  resume  of  the  author's  cases  follows. 

Case  i.  Miss  E.  B.,  age  20.  A  tumor  the  size  of 
a  hickory  nut  was  present  on  posterior  surface  of  left 
shoulder,  over  upper  border  of  scapula.  ■  It  had 
been  present  since  early  childhood.  It  was  hard,  firm, 
and  intimately  attached  to  skin.  There  were  many 
distinctly  dilated  capillaries  over  the  apex  of  the 
nodule.  Pre-operative  diagnosis,  possible  sarcoma 
of  the  skin. 

Case  2.  Miss  M.  B.  Sister  of  Case  i.  A  small 
hemispherical  nodule  was  present  on  outer  posterior 
aspect  of  left  arm  about  2  inches  above  elbow.  This 
had  been  present  as  far  back  as  patient  could  remem- 
ber. It  was  excised  to  see  if  of  the  same  nature  as 
cyst  in  Case  i  and  proved  to  be  the  same. 

Case  3.  C.  D.,  boy,  age  14,  had  a  small  hard 
nodule  over  left  side  of  lower  jaw.  It  was  freely 
movable;    no  history  of  trauma. 

Case  4.  L.  M.,  man,  about  40,  had  six  cysts  on 
back  between  neck  and  buttocks.  One  other  had 
previously  been  excised  by  another  operator  and 
called  sebaceous.  The  six  cysts  ranged  in  size  from 
I2  to  I  inch  in  diameter.  Two  of  these  cysts  had 
markedly  dilated  capillaries  present  on  the  surface. 
All  six  were  epidermoids  and  it  is  possible  the  seventh 
one  was  also  epidermoid  in  nature. 

Case  5.  F.  K.,  boy,  aged  12,  had  single  cyst  yi  by 
3'4  inch,  on  left  cheek  in  parotid  region,  considered 
as  a  possible  endothelioma  before  excision;  no 
history  of  trauma. 

Case  6.  P.  H.  S.,  man,  age  50,  had  a  single  cyst 
on  scalp  with  thick  but  fragile  walls.  It  had  been 
present  for  more  than  six  years.  It  was  pea-sized 
and  movable,  when  first  noticed.  It  grew  slowly;  no 
history  of  trauma. 

Case  7.  J.  F.  H.,  man,  age  62,  had  single  cyst  near 
nipple  of  left  breast,  at  site  of  splinter  penetration 
two  years  previously.  One  year  later  a  lump  ap- 
peared. He  was  operated  upon  2  weeks  after  extru- 
sion of  piece  of  splinter  associated  with  suppuration. 
The  cyst  was  about  ^-4  inch  in  diameter,  apparently 
in  the  skin,  quite  close  to  the  nippel,  but  could  not 
be  definitely  connected  with  the  mammary  gland. 
The  whole  breast  was  excised  for  fear  of  possible 
malignancy. 

Case  8.  E.  D.,  woman,  age  60,  had  a  single  cystic 
mass  involving  the  skin  of  the  left  groin  well  up 
toward  the  anterior  superior  spine  of  ilium.  It  was 
the  size  of  a  small  hen's  egg,  slightly  irregular  in 
shape,  had  many  enlarged  capillaries  on  its  surface, 
and  was  somewhat  pigmented.  Contents  were  dis- 
tinctly yellowish  in  spots  from  cholesterin  crystals. 
It  had  been  present  for  over  10  years,  appearing  soon 
after  accidental  trauma,  was  opened  and  swabbed 
out  some  years  after  first  appearance.  It  grew 
slowly  and  finally  became  sensitive  to  pressure  of 
corset. 
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Case  g.  N.  H.,  woman,  age  22,  had  single  cyst 
on  back  to  left  of  mid-line,  in  lower  dorsal  region. 
It  had  been  present  for  years.  There  were  no  en- 
larged capillaries  on  surface.  It  was  supposed  to  be 
sebaceous  cyst,  but  proved  to  be  epidermoid  on  ex- 
cision. 

Case  10.  G.  H.,  woman,  age  42,  had  single  cyst 
of  scalp  ^  inch  in  diameter.  Noticed  7  months 
prior  to  operation,  following  trauma  by  hat-pin, 
which  had  occurred  3  or  4  months  before  appearance 
of  tumor.  It  was  inflamed  and  suppurating  at  time 
of  operation  and  the  cyst  wall  was  firmly  adherent 
to  surrounding  tissue  and  came  out  piecemeal. 
Contents  were  laminated  and  horny.  It  was 
macroscopicaUy  an  epidermoid. 

Case  ii.  J.  R.,  woman,  age  57,  had  three  cysts 
on  scalp,  }4  to  }i  inch  in  diameter.  She  had  had 
three  others,  one  of  which  suppurated  and  dis- 
charged; the  other  two  were  removed  by  another 
operator  and  called  sebaceous  cysts.  Of  the  three 
remaining  cysts,  two  had  been  intlamed  previously 
and  were  very  adherent,  the  third  shelled  out  easily. 
All  three  were  epidermoids  and  it  is  most  probable 
that  the  other  three  were  of  the  same  nature. 

The  four  cases  observed  by  Dr.  Black 
were  as  follows: 

Case  i.  Case  of  Dr.  C.  G.  Toland.  Woman,  age 
50,  suffered  crushing  trauma  of  finger,  i  year  pre- 
vious to  operation.  There  was  no  bleeding  at  time 
of  injury,  but  intermittent  swelling,  with  recent 
appearance  of  white  spot,  associated  with  pain.  The 
cyst  was  removed  and  showed  characteristics  of 
epidermoid. 

Case  2.  Case  of  Dr.  L.  B.  Morton.  Male,  age 
30,  had  cyst  of  gluteal  region,  size  of  smaU  orange. 
There  was  no  history  of  trauma.  A  cyst  was  present 
g  years.  It  was  excised  after  2  years  but  reappeared. 
A  second  excision  was  done  by  Dr.  Morton  and  the 
cyst  did  not  recur. 

Case  3.  Case  of  Dr.  J.  H.  Forbes.  Woman,  age 
58,  had  cyst  i3^  inches  in  diameter  on  scalp  to  side 
of  occiput,  above  neck.  There  was  no  history  of 
trauma. 


Case  4.  Case  of  Dr.  Paul  Ferrier.  Male,  age 
50,  had  cyst  on  back  of  neck,  to  left  of  spine,  the 
size  of  a  lemon.  It  was  not  supposed  to  be  trauma- 
tic. It  had  existed  over  2  years,  was  inflamed,  and 
had  been  lanced  once.  Contents  were  of  foul  odor, 
laminated,  and  pearly. 

SUMM.\RY 

Epidermoids  are  evidently  of  fairly  fre- 
quent occurrence,  but  almost  invariably  un- 
recognized. 

They  are  almost  always  mistaken  for 
sebaceous   cysts. 

They  may  be  either  traumatic  or  em- 
brj^onic  in  origin. 

The  pearly,  horny,  and  laminated  contents 
make  their  recognition  easy. 
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INTUSSUSCEPTION   OF   THE   ILEUM   IN   ADULTS,   DUE   TO   BENIGN 

TUMORS  1 

By  M.  it.  biggs,  M.D.,  F.A.C.S.,  Rutherfordton,  North  Carolina 


MOST  authorities  are  agreed  that 
intussusception  is  the  cause  of  more 
than  one-third  of  all  cases  of  intes- 
tinal obstruction,  and  that  the  majority  of 
the  cases  occurs  in  childhood.  The  incidence 
of  intussusception  decreases  as  age  increases, 
and  cases  occurring  after  middle  life  are  apt 
to  find  their  way  into  the  literature. 

Eliot  and  Corscaden  (i)  in  a  review  of  the 
subject  of  intussusception  make  the  state- 
ment that  while  this  condition  in  infants  and 
children  is  carefully  and  exhaustively  described 
in  textbooks  and  in  the  literature,  the  consid- 
eration of  the  same  lesion  in  adults  is  almost 
universally  neglected. 

The  case  here  reported  occurred  in  a  man 
49  years  old.  The  intussusception  was  situ- 
ated in  the  ileum  and  was  caused  by  a  myx- 
oma, which  is  one  of  the  rarest  of  benign 
growths  found  in  the  intestine. 

There  are  many  causes  of  intussusception 
and  cases  are  reported  in  the  literature  as 
being  due  to  diarrhoea  and  ulcerative  condi- 
tions of  the  intestine,  benign  and  mahgnant 
growths,  Meckel's  diverticulum,  intestinal 
parasites,  heavy  lifting,  trauma,  and  the  use 
of  purgatives. 

In  1884,  Treves  (5),  in  a  classic  prize  mono- 
graph, reviewed  the  subject  of  intussuscep- 
tion from  every  angle  and  stated  that  polypi 
of  the  intestine  were  present  in  5  per  cent  of 
the  cases,  and  called  attention  to  the  fact 
that  the  tumor  is  usually  attached  to  the 
apex  of  the  intussusceptum.  Following  this 
publication  of  Treves'  monograph,  several 
authors  reported  cases  of  intussusception  of 
the  small  intestine  due  to  tumors. 

Histologically  polypus,  lipoma,  myoade- 
noma,  fibroma,  myxofibroma,  myofibroma, 
myxoma,  cyst  of  the  ileocascal  valve,  and 
papilloma,  are  all  mentioned  among  the  benign 
tumors  causing  intussusception;  and  of  the 
malignant  tumors  reported  there  are  different 
varieties  of  carcinoma,  sarcoma,  myxosarcoma, 
melanotic  sarcoma,  and  epithelioma.    Consid- 


ering the  intestine  as  a  whole,  one-seventh  of 
the  cases  of  intussusception  are  due  to  malig- 
nant growths,  while  one-fifth  are  due  to 
benign  tumors.  Of  tumors  of  the  large  bowel 
causing  this  lesion  the  proportion  between 
benign  and  malignant  is  about  equal,  while 
in  the  small  intestine  benign  and  malignant 
bear  the  relation  of  two  to  one. 

CASE    REPORT 

Eight  years  ago.  the  patient,  a  male  aged  49,  had 
a  severe  attack  of  what  was  considered  dysentery, 
when  he  passed  a  considerable  quantity  of  blood 
and  mucus.  There  was  a  period  of  5  years  of  com- 
plete health  when  he  began  to  have  indigestion.  This 
has  persisted  and  has  been  accompanied  by  colic- 
like pain  from  i  to  2  hours  after  taking  food.  This 
pain  has  increased  markedly  in  frequency  and  severity 
and  with  it  there  has  been  passing  nausea.  Three 
days  before  operation  there  began  severe  general 
abdominal  pain  with  nausea.  The  next  day  he  began 
vomiting.  The  bowels  did  not  move  in  spite  of  heavy- 
administration  of  purgative's.  Blood  was  not  vomited 
nor  defa:cated  at  any  time  except  during  the  sup- 
posed attack  of  dysentery. 

When  I  first  saw  him  the  abdomen  was  much  dis- 
tended, he  was  becoming  toxic  and  there  was  evi- 
dent complete  intestinal  obstruction,  and  immediate 
operation  was  advised.  At  operation,  through  a 
right  rectus  incision  the  ileum  was  found  intussus- 
cepted  for  a  distance  of  4  inches.  The  gut  was  angry 
looking  and  at  the  apex  of  the  intussusception  could 
be  palpated  a  small  mass.  Reduction  without 
traction  was  accomplished  and  the  mass  was  deter- 
mined to  be  a  rounded  tumor  arising  from  the  inner 
wall  of  the  intestine  and  filling  its  lumen.  The  basil- 
ar attachment  was  too  broad  to  admit  of  excision 
of  the  tumor  alone,  and  enterectomy  and  vertical 
anastomosis  were  done.  The  patient  made  a  smooth 
recovery  and  has  reported  himself  several  times  as 
in  complete  health.  The  tumor  and  a  portion  of  the 
the  e.xcised  gut  were  sent  to  the  surgical  laboratory 
of  Dr.  Charles  H.  Frazier  for  examination. 

Patholngical  report.  Specimen  consists  of  a  por- 
tion of  intestine  measuring  7  centimeters  in  length. 
One  margin  is  free,  the  opposite  one  is  slightly  in- 
folded and  the  lumen  is  obstructed  by  a  solid  mass. 
On  opening  the  bowel  the  growth  is  seen  to  be 
attached  to  one  margin.  The  tumor  measures  3.5 
centimeters  in  length  by  3  centimeters  in  width. 
It  is  covered  by  mucous  membrane  which  is  intact 
throughout.  The  tumor  has  caused  almost  complete 
obliteration  of  the  intestinal  lumen.    On  cross  sec- 
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tion  the  mass  is  solid,  homogeneous,  and  white  in 
color. 

Microscopic  examination.  Cross  section  through 
the  tumor  shows  a  mucous  lining  which  is  preserved 
in  part,  in  many  areas  the  glands  have  undergone 
destructive  changes.  In  these  situations  there  is 
much  inflammatory  reaction  and  the  mucosa  as 
well  as  the  tissue  beneath  are  infiltrated  with  leu- 
cocytes. There  is  a  narrow  band  of  tissue  separating 
the  mucosa  from  the  underlying  parts.  The  tissue 
here  is  composed  of  cells,  spindle  in  shape,  the 
nucleus  taking  a  deep  stain,  the  protoplasm  drawn 
out  forming  interlacing  fibrils,  between  which  is  a 
homogeneous  material  taking  a  faint  blue  stain. 
This  tissue  extends  into  the  muscular  coats  separ- 
ating and  destroying  the  fibers,  the  individual 
fibers  are  seen  traversing  the  myxomatous  areas. 
Diagnosis:  myxoma. 

Practically  no  part  of  the  intestinal  tract  is 
immune  to  intussusception  due  to  or,  at  least, 
associated  with  tumor.  Thompson  (7)  reports 
a  case  due  to  polypus  of  the  pylorus,  and 
Lane  (8)  one  in  which  a  benign  tumor  of  the 
large  intestine  protruded  from  the  anus. 

It  seems  obx-ious  that  a  larger  proportion 
of  benign  than  of  malignant  tumors  produce 
intussusception  in  the  small  intestine.  This  is 
due  to  the  fact  that  benign  varieties  are  more 
prevalent  in  this  location  and  also  because 
they  produce  less  alteration  in  the  structure 
of  the  bowel;  even  when  recurrently  invagi- 
nated  it  is  still  comparatively  soft  and  pliable. 
Malignancy,  on  the  other  hand,  renders  the 
bowel  thicker,  firmer,  and  more  difficult  to 
infold . 

An  epoch-making  monograph  on  the  sub- 
ject of  intussusception  was  published  in  1898 
by  D'Arcy  Power  (2).  This  authority  states 
that  intussusception  in  children  is  nearly 
always  spontaneous,  and  postmortem  exam- 
ination does  not  often  reveal  any  definite 
cause  for  its  occurrence,  but  that  when  it 
appears  in  an  adult  a  determining  cause  can 
nearly  always  be  found.  In  the  adult  it  may 
be  physiological,  for  the  invagination  may 
follow  upon  a  direct  injury  to  the  abdomen, 
and  in  some  cases  it  is  as  truly  spontaneous 
as  it  is  in  children,  but  far  more  frequently 
the  cause  is  some  form  of  new-growth. 

The  most  noteworthy  contribution  to  this 
subject  since  Power's  monograph  is  the  splen- 
did collective  review  of  Eliot  and  Corscaden 
which  I  have  taken  the  liberty  to  quote.  They 
based   their  work  cntirelv  on   the  lesion  in 


adults,  and  analyzed  three  hundred  cases 
taken  from  the  literature.  In  this  series  there 
were  sixty  instances  of  benign  tumor,  and 
forty  instances  of  the  malignant  tj-pe  asso- 
ciated with  obstruction.  Of  the  benign  class 
the  majority  had  their  origin  in  the  inner 
layers  of  the  intestinal  wall,  usually  by  a  con- 
stricted or  pedunculated  base,  and  projected 
into  the  lumen,  thus  forming  a  more  natural 
nidus  for  irritation  than  the  less  frequent 
subserous  growths  that  project  into  the  peri- 
toneal cavity.  Illustrating  the  latter  type 
Willard  (3)  has  reported  a  very  interesting 
case  caused  by  a  subperitoneal  lipoma. 
Officer  (4)  has  reported  a  case  in  which  there 
were  forty-one  polypi  of  the  intestinal  tract 
which  caused  repeated  intussusceptions. 

This  recurrence  of  intussusception  is  a 
phase  of  the  subject  that  to  me  seems  impor- 
tant. From  a  perusal  of  the  literature  of  the 
cases  operated  upon  I  would  say  that  many 
of  the  patients  have  been  subjects  of  repeated 
invaginations  in  some  degree.  This  seems 
borne  out  by  the  history  over  rather  a  pro- 
longed period,  and  at  times  by  the  condition 
of  the  intestine  when  exposed.  One  can  easily 
imagine  tumors,  such  as  the  one  present  in 
my  case,  which  fitted  the  bowel  closely,  be- 
coming inflamed  and  engorged  and  in  them- 
selves totally  obstructing  the  bowel,  but  one 
would  not  expect  the  short  period  of  sj-mptoms 
with  sudden  relief  that  these  patients  e.xpe- 
rienced. 

Concerning  the  course  and  s\-mptoms  of 
these  benign  tumors  of  the  small  bowel,  the 
first  manifestation  vdW  probably  be  slight 
obturation,  followed  later  by  chronic  stenosis 
and  perhaps  recurring  intussusception,  with 
the  final  development  of  complete  obstruc- 
tion. Early  symptoms  may  be  absent  or 
slight  and  the  patient  may  be  suddenly 
stricken.  More  often  the  symptoms  are  pro- 
gressive and  vary  with  the  location  of  the 
growth.  The  higher  the  situation  of  the 
tumor  in  the  bowel,  the  later  will  be  the  devel- 
opment of  symptoms,  because  of  the  fluid 
state  of  the  intestinal  content.  Recurrent 
invagination  is  accompanied  by  colic-like 
pain,  passing  nausea,  and  sudden  relief,  and 
may  be  present  at  decreasing  intervals  for  a 
prolonged  period  before  obstruction  results. 


BIGGS:     INTUSSUSCEPTION   OF   THE   ILEUM    IN   ADULTS 


SOI 


As  to  frequency,  if  we  go  to  the  autopsy 
table  for  information  we  find  benign  tumors 
of  the  small  intestine  much  more  common 
than  the  general  literature  would  indicate. 
Willis  (6)  in  a  recent  paper  estimates  it  as 
nearly  one  in  every  four  hundred  autopsies. 

Not  every  benign  tumor  causes  intussus- 
ception, but  it  always  has  potential  possibili- 
ties. Some  cases  will  be  free  from  symptoms 
until  obstruction  occurs,  but  if  we  bear  in 
mind  the  possibility  of  the  existence  of  tumor 
when  dealing  with  obscure  abdominal  condi- 
tions it  would  seem  that,  in  a  certain  number 
of  cases,  we  should  be  able  to  make  a  diagno- 
sis before  total  obstruction  results.  Certainly 
when  operating  for  intussusception  in  an 
adult,  if  reduction  is  accomphshed,  we  have  not 
done  a  complete  operation  unless  we  search 
carefully  for  a  co-existing  tumor  and  remove 
it  if  present.  If  we  fail  to  do  this  a  recurrence 
of  the  intussusception  is  to  be  expected. 

CONCLUSIONS 

I  While  intussusception  is  essentially  a 
disease  of  childhood,  it  is  found  in  adults 
with  suiiScient  frequency  to  make  it  of  surgi- 
cal importance. 


2.  Intussusception  in  childhood  is  usually 
spontaneous.  In  intussusception  in  adults 
a  demonstrable  lesion  can  ordinarily  be 
found. 

3 .  The  most  common  cause  for  intussuscep- 
tion in  the  small  intestine  in  adults  is  a  benign 
tumor. 

4.  Benign  tumor  of  the  intestine  can  often 
be  diagnosed  before  obstruction  occurs. 

5.  Recurrent  invagination  is  often  present 
previous  to  obstruction. 

6.  After  surgical  reduction  of  intussuscep- 
tion, tumor  must  be  sought  for  and  if  one  is 
present  it  must  be  removed  in  order  to  pre- 
vent recurrence. 
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SUBDIAPHRAGMATIC  or  subphrenic 
abscess  may  be  defined  as  a  collection 
of  pus  beneath  the  diaphragm,  but  in 
direct  contact  with  it. 

Barlow,  in  1845,  described  the  condition, 
Hilton  Fagge,  in  1873,  and  1874,  published 
some  interesting  observations  on  it,  but  it  was 
not  until  1879  that  the  first  operation  was 
recorded  by  von  Volkmann. 

It  is  necessary  to  have  a  clear  mental 
picture  of  the  anatomical  boundaries  of  the 
subphrenic  space  in  order  to  appreciate  the 
possible  etiological  factors  and  the  sequelae  of 
an  abscess  located  in  this  region.  An  exact 
knowledge  of  the  anatomy  of  the  space  is 
also  important  in  determining  the  nature  of 
the  operation  necessary  to  insure  the  easiest 
access  to  the  abscess  and  its  complete  drainage. 
The  textbook  descriptions  of  the  anatomical 
boundaries  and  of  the  extent  and  route  of 
extension  of  subphrenic  abscesses  are  vague 
and  indefinite.  Barnard's  detailed  description 
of  the  space  is  probably  the  most  complete 
for  practical  purposes;  however,  it  is  some- 
what illogical  and  not  altogether  anatomically 
correct.  He  describes  six  areas  on  the  under 
surface  of  the  diaphragm;  four  intraperitoneal 
and  two  extraperitoneal.  The  four  intra- 
peritoneal spaces  are  separated  and  defined  by 
the  cruciform  arrangement  of  the  peritoneal 
folds  or  Hgaments  of  the  liver,  namely:  the 
falciform,  the  coronary,  and  the  right  and  left 
lateral  ligaments.  The  right  extraperitoneal 
subphrenic  space  occupies  the  uncovered  area 
between  the  layers  of  the  coronary  ligament 
as  they  are  reflected  onto  the  diaphragm,  while 
the  left  extraperitoneal  space  is  described  as 
the  area  above  the  pole  of  the  left  kidney  where 
the  peritoneum  reflects  on  to  the  diaphragm. 

The  peritoneal  cavity  may  be  divided  into 
supracolic  and  infracolic  portions,  the  former 
being  the  portion  above  the  transverse  colon 
and  the  latter  the  portion  below.  The  supra- 
colic area  is  divided  by  the  falciform  ligament 
into  a  right  and  left  portion,  and  these  are 
again  divided  transversely  by  the  coronarj- 


ligament  and  the  right  and  left  lateral  liga- 
ments to  form  four  areas:  (i)  the  right  an- 
terior intraperitoneal,  (2)  the  right  posterior 
intraperitoneal,  (3)  the  left  anterior  intra- 
peritoneal, and  (4)  the  left  posterior  intra- 
peritoneal (Fig.  i). 

In  the  right  anterior  intraperitoneal  space, 
described  by  Barnard,  the  convexity  of  the 
liver  is  below  and  the  corresponding  concavity 
of  the  diaphragm  is  above.  The  falciform 
ligament  forms  its  medial  boundary  and 
behind  passes  to  the  right  lateral  ligament  of 
the  liver.  If  an  abscess  forms  in  this  space,  it 
is  shut  off  from  the  peritoneal  cavity  in  front 
by  a  variable  line  of  adhesions,  usually  of  the 
transverse  colon  and  omentum  if  the  etiology 
is  perforating  gastric  ulcer  or  duodenal  ulcer, 
but  if  the  etiology  is  an  inflammatory  exten- 
sion from  behind  or  from  within  the  liver,  the 
anterior  border  of  the  liver  becomes  adherent 
to  the  diaphragm  and  itself  forms  the  lower 
boundary.  The  right  anterior  intraperitoneal 
cavity  has  important  connections.  At  its 
posterior  and  outer  part  it  commimicates 
around  the  margin  of  the  liver  and  around 
the  extremit}'  of  the  right  lateral  ligament 
with  the  right  posterior  intraperitoneal  cavity, 
or  the  subhepatic  pouch  (Morison).  At  the 
same  point  it  is  directly  continuous  with  the 
right  lumbar  fossa  or  right  paracolic  groove 
which  lies  between  the  ascending  colon  and 
loin,  and  extends  down  to  the  caecum  and 
thence  into  the  pelvis.  Because  of  its  location 
and  free  connection  with  adjacent  fossa?,  an 
abscess  develops  more  frequently  in  this  space 
than  in  any  of  the  other  subphrenic  areas. 
This  space  is  in  reality  the  only  true  subphren- 
ic space  on  the  right  side,  and  it  is  question- 
able if  it  should  not  be  classified  as  the  right 
subphrenic  space. 

The  right  posterior  intraperitoneal  space  is 
an  irregular  pyramid-shaped  area  extending 
transversely  beneath  the  overhanging  margin 
of  the  liver.  It  is  bounded  laterally  by  the  wall 
of  the  abdomen,  anteriorly  by  the  liver  and 
gall-bladder,   and  posteriorly  by  the  upper 
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Fig.  I.    Diagrammatic  longitudinal  section  showing  the  relations  about  the  dia- 
phragm on  the  right. 


pole  of  the  kidney  and  crus  of  the  diaphragm; 
medially  the  apex  is  formed  by  the  sloping 
margin  of  the  left  lobe  of  the  hver  and  by 
the  common  bile  duct  and  duodenum.  Here 
it  connects  through  the  foramen  of  Winslow 
with  the  left  posterior  intraperitoneal  space 
(the  lesser  peritoneal  cavity).  Above,  to  the 
right,  is  the  right  lateral  ligament  and  the 
liver,  and  medially  (left)  the  transverse 
fissure. 

If  an  abscess  forms  in  this  area  it  is  walled 
off  below  by  adhesions  between  the  margin 
of  the  liver  and  the  surface  of  the  stomach 
medially,  and  below  and  laterally  by  adhesions 
of  the  great  omentum  and  transverse  colon 
to  the  margin  of  the  liver  and  the  anterior  and 
lateral  abdominal  wall.  This  space  is  continu- 
ous laterally  with  the  right  lumbar  pouch  or 
paracoHc  groove  and  with  the  right  anterior 
subphrenic  space.  It  connects  through  the 
foramen  of  Winslow  with  the  left  posterior 


intraperitoneal  space,  but  usually  this  opening 
seals  ofif  early  in  the  presence  of  inflammation. 
The  area  is  but  feebly  shut  off  from  the  left 
anterior  subphrenic  space.  This  space  lies 
at  a  lower  level  and  is  not  strictly  posterior 
to  the  right  anterior  intraperitoneal  space. 
It  is  certainly  more  descriptive  to  speak  of 
it  as  the  right  kidney  pouch  (Morison)  or 
the  subhepatic  fossa  (Cantlie). 

The  left  anterior  intraperitoneal  space 
occupies  the  so-called  dome  of  the  stomach's 
chamber,  and  an  abscess  in  this  area  is  often 
spoken  of  as  perigastric  or  perisplenic.  It  is 
bounded  above  by  the  diaphragm;  medially 
(right),  by  the  left  lobe  of  the  liver,  the  falci- 
form ligament  and  the  reflection  of  peritoneum 
forming  the  gastrohepatic  ligament;  laterally 
(left),  by  the  spleen,  the  gastrosplenic  liga- 
ment, and  the  abdominal  wall,  and  extends  as 
far  back  as  the  left  lateral  ligament  of  the 
liver.    Adhesions  of  the  anterior  surface  of 
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TABLE  I. — -PRIMARY  LESIONS 


Cases 

Stomach                        Duodenum 

Liver  and 
GaU-Bladder 

Thorax 

Appendix 

Focal 

Barnard's 

76 

21                                5 

15 

9 

12 

Mayo  Clinic 

100 

12                              10 

33 

22 

16 

Finkelstein 

252 

67  (26.6  per  cent) 

Lance 

943 

222 

Piquand 

890 

191 

Maydl              

179 

20  per  cent 

50  (23-3 

per  cent) 

Perutz 

214 

70  (32.7  per  cent) 

Cases  coUected  by  Archibald 

448 

18 

TABLE  II. SUBPHRENIC  ABSCESS  OF  APPENDICEAL  ORIGDs' 


Cases 


Collected . 


Sonnenberg's  Clinic. 

Ross 

Treves 

Kelly  and  Hurdon .  . 


20  primary  or  pre-operative 
17  early  postoperative 

3  late  postoperative 

9  (of  6c»  cases  of  appendicitis) 
30  (0.8  per  cent  of  3391  cases  of  appendicitis) 

6  (of  1000  cases  of  appendicitis) 

7  (in  410  consecutive  necropsies) . 


Subphrenic  abscess  develops  in  0.6  to  i  per  cent  of  all  cases  of  appendicitis. 


the  stomach  and  great  omentum  to  the  ab- 
dominal wall  limit  it  below  if  an  abscess  forms. 
The  floor  of  the  space  is  formed  by  the  anterior 
surface  of  the  cardiac  end  of  the  stomach,  the 
spleen,  the  left  kidney,  the  adrenal,  and  the 
tail  of  the  pancreas.  The  boundaries  of  this 
space  are  extremely  variable.  It  is  but  hghtly 
shut  off  medially  from  the  right  posterior 
intraperitoneal  space  and  laterally  is  con- 
tinuous with  the  left  lumbar  fossa  or  paracohc 
groove.  It  is  the  true  subphrenic  space  on 
the  left. 

The  left  posterior  intraperitoneal  space  is 
merely  that  contained  in  the  lesser  sac  of 
peritoneum.  The  liver,  lesser  omentum,  and 
posterior  wall  of  the  stomach  bound  it  an- 
teriorly; the  left  crus  of  the  diaphragm,  the 
pancreas,  and  the  upper  part  of  the  left  kidney 
and  suprarenal  bound  it  posteriorly.  Laterally 
there  is  one  surface  of  the  spleen,  below  is  the 
transverse  colon,  and  medially  or  to  the  right 
is  the  duodenum  and  the  hepatic  artery, 
portal  vein,  and  bile  ducts  with  the  posterior 
surface  of  a  gastrohepatic  fold  of  peritoneum, 
forming  the  anterior  wall  of  the  foramen 
of  Winslow,  through  which  the  space  con- 
nects with  the  right  posterior  intraperitoneal 


space.  This  cavity  is  not  directly  posterior 
to  the  left  anterior  intraperitoneal  space, 
and  it  is  more  descriptive  to  speak  of  it  as  an 
abscess  in  the  lesser  sac. 


Subphrenic  abscesses  are  due  to  many 
causes,  and  the  location  of  the  abscess  or 
abscesses  depends  usually  on  the  primary 
etiological  factor.  The  abscess  may  result 
from  direct  infection  or  soiling,  or  from  a 
pyogenic  infection  borne  to  the  area  from  a 
focus  elsewhere.  Approximately  two-thirds 
are  the  result  of  soiling  from  a  viscus  within 
the  abdomen,  either  before  or  following 
operation;  one-sixth  are  the  result  of  extension 
from  an  adjacent  abscess  (such  as  a  peri- 
nephritic  abscess);  and  one-sixth  are  the 
result  of  distant  foci  of  infection.  A  high 
percentage  of  these  abscesses  follow  an  ab- 
dominal operation.  Undoubtedly  gra\'ity 
plays  an  important  part  in  the  selection  of  one 
of  the  subphrenic  spaces  for  the  development 
of  an  abscess,  particularly  postoperatively. 
In  an  examination  of  the  abdomen,  the 
posterior  abdominal  wall  is  seen  to  be  divided 
by  the  vertebra;  into  two  deep  gutters.   These 


LOCKWOOD:     SUBDIAPHRAGMATIC   ABSCESS 


50s 


are  divided  transversely  into  the  subphrenic 
pouches  above,  and  are  separated  by  the 
muscles  of  the  loin,  the  kidney,  and  the 
pararenal  fat,  from  the  pelvic  cavity  below. 
If  a  patient  is  confined  to  bed  by  any  condition 
which  produces  fluid  within  the  peritoneal 
cavity,  and  is  not  in  the  partial  sitting 
posture,  fluid  tends  to  accumulate  in  the 
subphrenic  areas  instead  of  flowing  down  over 
the  lumbar  elevations  into  the  pelvis  where 
absorption  is  not  so  rapid,  where  abscesses 
are  not  so  prone  to  develop  and  where  if  they 
do  develop,  they  can  be  more  easily  dealt  with, 
at  least  in  the  female.  Undoubtedly,  sub- 
phrenic abscesses  are  more  common  in  males 
than  in  females,  possibly  because  the  anatomi- 
cal variations  between  the  pelvis  of  the  male 
and  female  allows  the  paracohc  grooves  to 
drain  more  readily  into  the  pelvis  of  the  female 
than  the  male.  In  113  patients  observed  in 
the  Clinic,  84  were  males  and  29  were  females. 

Subphrenic  abscesses  are  due  to  the  per- 
foration of  a  hollow  viscus  within  the  ab- 
domen, such  as  perforating  gastric  ulcer  or 
duodenal  ulcer,  appendicitis,  infected  gall- 
bladder, abscess  of  the  liver,  kidney,  spleen,  or 
pancreas,  traumatism,  peri-cesophageal  sup- 
puration, degenerating  carcinoma,  infected 
spinal  abscess,  afTections  of  the  ribs,  pyaemia, 
pneumonia,  empyema,  lung  abscess  and  dis- 
tant foci  of  infection,  such  as  carbuncles, 
cellulitis,  and  so  forth. 

With  the  suspensory  ligament  as  the  divid- 
ing line,  abscesses  of  hepatic,  appendiceal,  or 
duodenal  origin  usually  form  to  the  right; 
those  from  perforation  of  the  stomach,  or 
infections  of  the  spleen  and  pancreas,  are  to  be 
found  to  the  left.  It  is  surprising,  however, 
that  so  many  left-sided  abscesses  are  of 
appendiceal  origin. 

Perforating  ulcers  of  the  anterior  wall  and 
greater  curvature  of  the  stomach  are  more 
likely  to  cause  localized  or  general  peritonitis 
than  those  of  the  lesser  curvature  and  pos- 
terior surface,  which  tend  to  the  formation 
of  subphrenic  abscess.  In  76  cases  reported  b\' 
Barnard,  21  were  due  to  gastric  ulcer  and  5 
to  duodenal  ulcer.  Among  252  cases  reported 
by  Finkelstein,  67  (2.6  per  cent)  were  due  to 
lesions  of  the  stomach.  Of  100  cases  in  the 
Clinic,  in  which  the  etiology  was  fairly  definite. 


Fig.  2.    Diagrammatic  illustration  of  lymph  channels. 

there  were  3  due  to  carcinoma  of  the  stomach, 
9  to  gastric  ulcer,  and  10  to  duodenal  ulcer 
(Table  I). 

Subphrenic  abscess  is  too  commonly  of  ap- 
pendiceal origin.  It  occurs  usually  in  a  gan- 
grenous, retrocaecal,  or  highly  placed  ap- 
pendix. Undoubtedly,  it  was  a  more  com- 
mon sequela  of  acute  appendicitis  when  pa- 
tients did  not  come  to  operation  as  earh' 
as  they  do  now  and  when  drainage  was  more 
generally  practiced,  and  especially  in  patients 
in  whom  drainage  merely  was  instituted, 
and  the  appendi.x  left  to  be  removed  later 
(Table  II).  The  mode  of  the  spread  of  in- 
fection to  subphrenic  areas  is  by — 

1.  Direct  e.xtension  by  gravitation  from  a 
general  or  adjacent  localized  peritonitis. 

2.  Direct  e.xtension  from  the  lower  peri- 
toneal fossa  (pelvic  cavity). 

3.  The  portal  vein. 

4.  Lymphatics. 

a.   From  the   right   retroperitoneal    cel- 
lular tissue. 
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Fig-  3  (51341)-  Subphrenic  abscess  following  cholecys- 
tostomy.  Acute  course  in  a  very  acute  exacerbation  and 
death.  Note  the  very  high  temperature  with  accompany- 
ing pulse. 

b.  From  around  the  deep  epigastric 
artery  to  the  falciform  ligament 
(Barnard).  The  lymphatics  of  the 
appendix,  those  of  the  ileocolic  junc- 
ture, and  those  of  the  ascending  colon 
are  closely  associated. 

c.  From  the  subphrenic  lymph  ple.xus 
which  communicates  through  the 
lymph  vessels  which  pierce  the  dia- 
phragm, with  the  sui)pleural  ple.xus  on 
its  superior  surface;  thereby  with  pus 
under  tension  infection  may  spread 
in  either  way  (Fig.  2). 

5.  General  infection  through  the  blood 
stream. 

The  organisms  usually  found  in  subphrenic 
abscesses  are  hacilhis  coli  associated  frequently 
with  streptococci  or  various  types  of  anaerobes. 

The  content  of  a  subphrenic  abscess  varies 
with  the  etiology  and  may  consist  of  caseous 
debris,  bile,  liver  cells,  ecchinococcus  cysts, 
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Fig.  4  (315851).  Subphrenic  abscess  following  empyema. 
Note  the  marked  variation  in  temperature,  pulse  and 
respiration  with  infection  localized  to  diaphragm  in  this 
case,  above  and  below. 

carious  bone,  and  occasionally  of  gastric  or 
duodenal  contents. 

The  pathological  process  is  infection,  hque- 
faction,  necrosis  and  pus,  the  reaction  forming 
a  granulating  protective  tissue  barrier.  It  re- 
quires apparently  about  2  weeks  for  the  abscess 
to  wall  off;  therefore,  earlier  transpleural 
drainage  should  not  be  considered.  Usually 
the  perforation  in  the  wall  of  the  stomach  or 
duodenum  closes  spontaneously  with  the  de- 
velopment of  the  abscess,  and  a  permanent 
fistula  is  rare.  Gas,  which  is  present  in  approx- 
imately one-third  of  all  cases,  is  due  either 
to  an  anaerobic  infection,  or,  more  rarely,  to 
direct  connection  from  intestine  or  stomach. 
The  abscess  may  be  unilocular  or  multilocular. 

SYMPTOMS 

The  symptoms  of  subphrenic  abscess  vary 
with  the  etiology,  with  the  location  of  the 
abscess,  and  with  the  general  resistance  of  the 
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Fig.  s  (i  85741).     Subphrenic  abscess  following  drainage  of  appendiceal  abscess.     Note  the  very  long  course  of 
disease,  71  days,  with  high  temperature  but  little  respiratory  change;  eventual  recover)-. 


patient.  They  also  var}'  with  the  onset  of 
the  disease,  whether  it  is  acute,  insidious,  or 
insidious  with  an  acute  exacerbation. 

As  the  condition,  in  more  than  two-thirds 
of  the  cases,  follows  an  abdominal  operation, 
it  should  be  suspected  at  once  in  a  patient  who 
maintains,  for  no  obvious  reason,  an  elevation 
of  temperature  and  pulse  after  such  an 
operation. 

A  long  history  of  duodenal  ulcer  or  gastric 
ulcer,  or  repeated  attacks  of  cholecystitis  or  of 
appendicitis  should  lead  to  the  suspicion  of 
abscess  in  patients  not  operated  on.  The 
most  constant  symptoms  are: 

Varying  degrees  of  temperature,  usually 
showing  a  marked  variation  (the  church 
steeple  t3'pe),  with  a  corresponding  increase  in 
the  pulse  rate.  The  respiratory  rate  rarely 
follows  the  temperature  pulse  curve.  The 
temperature  and  pulse  curves,  especially  if 
associated  with  a  chill,  are  practically  always 
diagnostic  of  iniiammation  around  the  dia- 
phragmatic level   (Figs.  3,  4,  and  5). 


Pain  at  the  costal  margin  referred  also  to 
the  back  and  frequently  to  the  shoulder  area. 
Deep  pain  can  usually  be  elicited  by  pressure 
over  the  costal  margin  from  the  front  to  the 
back  or  from  side  to  side. 

The  leucocyte  count  varies;  it  is  usually 
high  in  acute  cases.  Occasionally  a  leucopas- 
nia  is  found,  and  in  such  cases  the  abscesses 
are  of  the  insidious  type,  and  had  formed  some 
time  before  the  patients  came  under  observa- 
tion, or  in  a  small  percentage  of  cases,  when 
the  patients  were  in  an  advanced  state  of 
emaciation  and  generally  lowered  resistance. 
Sweating  occurs.  Rigors  are  common  at 
some  stages.  A  short  catchy  diaphragmatic 
cough  is  often  present.  Dyspnoea  is  observed 
occasionally.  Vomiting  and  hiccough  occur 
at  some  stage  in  about  50  per  cent  of  the 
cases.  Emaciation  and  weight  loss  is  pro- 
gressive in  practically  all  cases.  Inspection 
in  approximately  60  per  cent  of  the  cases 
reveals  a  mass  or  bulging  either  in  front, 
laterally,    or   posteriorly   at   the    transcostal 
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TABLE  III. FACTORS  DIFFERENTIATING  SUBPHRENIC  ABSCESS,  PLEURISY  WITH  EFFUSION, 

AND  ABSCESS  OF  THE  LIVER 


Subphrenic  Abscess 

Pleueisy  with  Effusion 

Abscess  of  the  Li\'er 

Postoperative  abdominal  sequelae,  or  prolonged 
intra-abdominal  or   inflammatory  focus  else- 
where 

More   common    following   influ- 
enza,  pneumonia,   and    expo- 
sure to  colds,  and  so  forth 

A  history  of  dysentery  (amoebic). 
Usually  blood  infection 

Temperature  of  church  steeple  type,  associated 
with  rigors  and  sweating 

Temperature    may   be   high    at 
first,  also  with  rigors,  but  not 
so  often  of  the  chiurch  steeple 
t>-pe  and  the  respirations  are 
usually  rapid 

Temperature  and  pulse  curve 
much  the  same  during  the 
suppuration  stage,  but  not 
early  in  the  disease.  Respira- 
tion not  often  increased 

Breath  sounds  well  into  the  duU  or  tympanitic 
area  of  the  abscess 

Breath  soimds  cease  abruptly 

Less  marked  extension  of  dull- 
ness upward 

Little  variation  in  the  fluid  level,  unless  gas  is 
present;  then  usually  succussion  splash 

Level  varies  with  the  position  of 
the  patient 

Heart  rarely  displaced.    Dyspnoea  and  cyanosis 
rare 

Heart  frequently  displaced.  Dj'sp- 
noea  and  cyanosis  common 

Liver  usually  pushed  down  without   being  en- 
larged 

Occasionally  rotated   downward 
and  outward 

Liver  enlarged  and  tender 

Icterus  occasionally  when  the  abscess   has  rup- 
tured through  the  liver  capsule  and  into  the  bile 
canalicu'i 

None 

Icterus  not  common,  but  a 
peculiar  greenish  yellow  tint  to 
the  skin 

Diaphragm  high 

Diaphragm  low 

Diaphragm  may  be  high,  but 
irregular 

plane.  The  abdominal  thoracic  movement  is 
usually  limited  on  the  affected  side,  and, 
particularly  in  the  early  cases,  the  interspaces 
directly  over  the  abscess  are  frequently 
retracted.  The  latter  sign  is  valuable  in  the 
early  questionable  cases.  Further  physical 
examination  reveals  a  limitation  of  the 
diaphragmatic  excursion,  and  some  elevation 
on  the  affected  side.  The  liver  may  be 
pushed  down,  and  the  stomach  may  be 
displaced  downward  or  forward.  Very  often 
there  are  signs  suggestive  of  a  basal  intra- 
thoracic involvement,  such  as  dullness  on 
percussion,  and  diminished  breath  sound  and 
fremitus.  Occasionally  pleural  friction  sounds 
are  heard;  they  are  probably  present  in  all 
cases  at  some  time  during  the  development 
of  the  abscess,  but  are  not  always  recognized, 
since  the  pleuritis  or  perihepatitis  resolves 
speedily.  Careful  physical  examination  re- 
veals a  different  picture  as  the  abscess  de- 
velops. The  friction  rub  may  persist  or 
disappear.  As  the  abscess  extends  there  is  an 
increasing  area  of  dullness,  and  in  percussing 
down  the  back  normal  resonance  is  usually 
elicited,  then  increasing  dullness  due  to  com- 
pression of  the  lung  only;  then  dullness  due 


to  a  collection  of  pus,  or,  if  there  is  gas  in  the 
abscess,  a  variable  area  of  h>-poresonance,  and 
then  absolute  dullness  that  may  or  may  not 
merge  into  the  liver  dullness.  At  times  there 
is  a  coin  sound  over  the  stomach  that  is  trans- 
mitted through  the  abscess  to  the  dull  area. 
The  succussion  splash,  or  bruit  d'airian,  may 
be  heard  over  the  area  of  hyporesonance,  if 
the  patient  is  rolled  from  side  to  side. 

Although  the  presence  of  gas  in  subphrenic 
abscesses  was  recognized  by  Barlow  and 
although  Fagge  had  described  it,  it  was  not 
until  von  Leyden  published  his  classical  paper 
on  "Subphrenic  Pyopneumothorax  Abscess" 
in  1880  that  it  was  generally  recognized. 

ROENTGEN-RAY  FINDINGS 

Probably  the  most  valuable  aid  in  the  diag- 
nosis of  subphrenic  abscess  is  the  roentgen 
ray.  In  early  cases,  or  in  extraperitoneal  ab- 
scess, or  in  the  right  posterior  intraperitoneal 
abscess,  the  diaphragm  may  be  only  slightly 
elevated,  but  may  show  a  fairly  characteristic 
irregularity.  On  the  other  hand,  the  dia- 
phragm may  be  as  high  as  the  third  or  fourth 
space  and  absolutely  regular  in  outline.  In  the 
usual  picture  the  diaphragm  is  raised  to  the 
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TABLE  IV. MORTALITY  IN  GROUPS  OF  CASES  OF  SUBPHRENIC  ABSCESS 


Patients  with 
subphrenic  abscess 

Patients 
operated  on 

Deaths 

Patients  not 
operated  on 

Deaths 

76 

64  (73  operations) 

24  (37-5  per  cent) 

12 

Michel  arid  Gross 

44 

19 

9  (47.3  per  cent) 

25 

25 

106 

84 

23  (27.3  per  cent) 

22 

18  (82.0  per  cent) 

Sachs.             

15.3  per  cent    <, 
50  per  cent     - 

during  first 
three  weeks 
after  first 
three  weeks 

r37-5  per  cent 

J 

176 

52.1  per  cent 

87.7  per  cent 

Maydl 

35.7  per  cent 

56  per  cent 

22     per  cent 

40  per  cent 

42  per  cent 

Mavo  Clinic 

113 

81 

27  (33-3  per  cent) 

32 

31  (96.8  per  cent) 

fourth  space,  and  shows  some  cupping.  The 
lung  is  not  collapsed,  but  is  merely  pushed 
up.  The  outline  of  the  diaphragm  is  more  uni- 
form than  in  cases  in  which  the  diaphragm  is 
elevated  by  an  abscess  of  the  liver.  The  line 
of  the  diaphragm  is  more  irregular  when  it 
has  been  caught  up  by  an  old  pleuritis  or  by  a 
partial  collapse  of  the  lung.  Gas  can  usually 
be  discovered  by  the  roentgenogram,  and  gas 
and  fluid  by  the  fluoroscope.  With  fluid  in  the 
pleural  cavity  the  diaphragm  is  usually  low; 
it  is  irregularly  high  from  an  early  pleuritis, 
and  the  fluid  is  a  later  development.  In  such 
cases,  however,  the  costophrenic  angle  is 
generally  blotted  out,  whereas  in  subphrenic 
abscess  one  or  both  angles  arc  often  clear.  The 
degree  of  movement  of  the  diaphragm  can  be 
accurate!}'  determined  only  by  the  fluoroscope. 
Full  sized  stereoscopic  plates  and  thorough 
fluoroscopic  examination  are  essential  in  the 
diagnosis  of  these  cases  (Figs.  6  and  7). 

The  differential  diagnosis  of  subphrenic 
abscess  usually  lies  between  pleurisy  with 
effusion  and  abscess  of  the  liver,  but  peri- 
nephritic  abscess,  hj^Dernephroma,  cysts,  and 
aneurism  of  the  lower  thorax  or  upper 
abdominal  aorta,  must  also  be  considered. 
The  clinical  history  of  the  condition  is  the 
most  valuable  feature  in  the  differential  di- 
agnosis, and  if  carefully  obtained,  associated 
with  the  X-ray  findings,  and  exploration  with 
the  needle,  should  clearly  determine  the  site 
of  the  abscess.  However,  certain  factors  help 
to  differentiate  subphrenic  abscess,  pleuri- 
sy with  effusion,  and  abscess  of  the  liver 
(Table  III). 


It  is  not  an  easy  matter,  before  operation, 
to  determine  the  exact  site  of  the  abscess. 
Certain  of  the  symptoms  are  common  to  all 
subphrenic  abscesses;  but  others  should  clear- 
ly suggest  the  localization  of  the  infection. 
Pain  varies  with  the  position  of  the  abscess. 
Epigastric  pain  with  bulging  or  a  palpable 
mass  in  the  epigastrium  points  to  a  left 
anterior  or  posterior  subphrenic  abscess,  and 
an  easily  palpable  mass  in  the  epigastrium 
associated  with  pain  is  more  commonly  due  to 
a  left  anterior  intraperitoneal  abscess  than 
to  a  left  posterior  intraperitoneal  abscess. 
Bulging  from  the  middle  axillary  plane 
forward  along  the  subcostal  plane  is  more 
common  with  a  right  anterior  intraperitoneal 
abscess  than  with  a  right  posterior  intra- 
peritoneal, or  a  right  extraperitoneal  abscess. 
The  pain  accompanying  the  right  posterior 
intraperitoneal  abscess  is  deep,  and  more  of  an 
ache,  and  the  pain  with  a  right  or  left  extra- 
peritoneal abscess  is  usually  more  acute  and 
the  area  over  it  is  more  tender  than  with 
intraperitoneal  abscess.  The  febrile  reaction 
is  usually  not  so  acute  in  the  extraperitoneal 
types  as  in  the  intraperitoneal,  also,  the 
leucocytosis  is  not  so  high.  Focal  infections 
and  lesions  of  the  kidney  more  often  produce 
extraperitoneal  than  intraperitoneal  abscesses, 
whereas  intraperitoneal  abscesses  usually  come 
from  an  intra-abdominal  cause. 

The  position  of  the  liver  is  not  altered  by 
a  left  extraperitoneal  abscess  and  often  not 
greatly  altered  by  a  right  extraperitoneal 
abscess.  The  right  anterior  intraperitoneal 
abscess  usually  pushes  the  hver  down,  whereas 


510 


SURGERY,   GYNECOLOGY  AND  OBSTETRICS 


TABLE  V. EIGHTY-TWO  CASES  DIAGNOSED 

SUBPHRENIC  ABSCESS 

Males  66,  females  i6   ,  . 82 

Males  died 23 

Females  died 4 

I-ongest  time  after  operation  20  months 

Shortest  time  after  operation  i  day 

Average  time  after  operation  84  days 

Age  less  than  11 o 

Age  from  11  to  20 2 

Age  from  2 1  to  30 17 

Age  from  31  to  40 23 

Age  from  41  to  so ' 13 

Age  from  51  to  60 19 

Age  more  than  60 8 

Highest  Ieucoc>-te  count 47,7°° 

Lowest  leucoc>-te  count S'^oo 

Average  leucoc>-te  count 17.?°° 

Leucopaenia  (leucocytes  below  8,030) 4  cases 

Marked  variation  in  leucocyte  count 

Case  igiS74  (acute,  i  week) from  1 1 ,000  to  29,000 

Case  262217  (time  not  given) from    9.0  o  to  26,000 

Case  281706  (insidious  onset) from  12,600  to  47,000 

Case  309608  (in  i}4  years) from    9,4°°  to  21,000 

Case  192433  (acute,  10  days) from  15,400  to  34,800 

Case  12S446  (death  in  9  weeks) ....  from  iS,°oo  to  24,300 

Highest  weight  loss 96  pounds 

Lowest  weight  loss 10  pounds 

Average  weight  loss a  pounds 

Average  duration  of  symptoms  ^yi  months. 

the  right  posterior  intraperitoneal  abscess 
may  not  greatly  alter  the  position  of  the  Uver 
and  may  even  push  it  up.  The  etiology,  the 
nature  and  location  of  the  pain,  the  tender- 
ness, and  the  position  of  the  mass,  if  present, 
serve  fairly  clearly  to  determine  the  position 
of  the  abscess.  In  considering  the  location,  it 
must,  as  previously  pointed  out,  be  borne  in 
mind  that  with  the  suspensory  ligament  as 
the  dividing  line,  abscess  of  hepatic,  appendi- 
ceal, or  duodenal  origin  usually  forms  to  the 
right,  and  one  from  perforation  of  the  stom- 
ach, or  from  infection  of  the  spleen  and  pancre- 
as, forms  to  the  left.  Although  the  majority  of 
these  abscesses  are  probably  single  at  first, 
frequently  in  late  cases  they  are  multiple, 
and  a  single  abscess  is  very  often  multilocular. 

COURSE  AND  COMPLIC.\TIONS 

The  abscesses  may  resolve,  or  may  burst 
into  the  lungs,  into  the  pericardium,  into  the 
stomach  and  be  vomited,  into  the  colon  or 
duodenum  and  be  evacuated  in  the  stool,  or 
through  the  skin  anteriorly;  or  they  may 
perforate  into  the  retroperitoneal  tissue  and 


TABLE    VI. SUBDI.\PHRAGirATIC    ABSCESSES 

FOUND  AT  necropsy:   THIRTY-ONE  CASES 


Males .  . . 
Females . 

18 
13 

Age 
Under  11. 

.  0 

II  to  20. 

I 

21  to  30.. 
31  to  40.. 
41  to  so.. 
SI  to  60.. 
Over  60.. 

0 

5 
8 
II 
6 

31 

Leucoc>^osis 

Lowest  count 8,200 

Highest  count 42,000 

(varied  from  14,800;  onset  of  disease 
insidious;  patient  died  in  39  days) 
Average  count 1 7,400 

Time  between  final  operation  and  death 

Shortest 9  days 

Longest 63  days 

Average. 22  days 


burrow  extensively,  even  reaching  the  poste- 
rior cul-de-sac  in  the  pelvis. 

It  is  difhcult  to  know  what  percentage  of 
subphrenic  abscesses  resolve  and  are  absorbed. 
Resolution  may  occur  early  in  certain  cases 
that  are  in  the  more  or  less  potential  abscess 
formation  stage.  In  those  that  have  developed 
sufficiently  to  be  recognized  by  the  general 
group  of  symptoms,  it  is  rare  to  see  resolution 
and  absorption.  Thoracic  complications,  such 
as  pleurisy,  empyema,  abscess  of  the  lung, 
bronchial  fistula,  pericarditis,  mediastinitis, 
and  so  forth,  develop  in  a  fairly  high  per- 
centage of  protracted  cases.  In  56  of  76  of 
Barnard's  cases,  there  were  thoracic  signs, 
and  in  140  of  173  cases  (82  per  cent)  collected 
by  Laing. 

Rupture  of  the  abscess  through  the  dia- 
phragm into  the  lung  is  not  uncommon. 
Within  the  last  year  I  have  seen  one  following 
a  gastric  ulcer  that  perforated  through  the 
diaphragm  into  the  lung.  The  contents  were 
spat  up  and  the  patient  recovered  without 
interference.  I  have  seen  one  case  recently  in 
which  bilateral  subphrenic  abscesses,  both 
apparently  extraperitoneal,  ruptured  through 
the  diaphragm  on  both  sides  into  the  lungs, 
and  the  contents  were  spat  up.  A  third  case 
was  observed  in  which  a  subphrenic  abscess, 
due  to  a  degenerating  hydatid  cyst  of  the 
liver,  also  ruptured  through  the  diaphragm  in- 
to the  bronchus,  and  pus  with  small  daughter 
cysts  in  it  was  spat  up. 

Although  rupture  into  tlie  stomach  is 
fairly  common,  rupture  into  the  intestine  is 
rare.  This  can  readily  be  understood  as  the 
intestine  seldom  comes  in  contact  with  the 
abscess,  either  the  stomach  or  liver  interven- 


LOCKWOOD:     SUBDIAPHRAGMATIC   ABSCESS 


-^ 


Fluid,  level 


Fig.  6  (192433).   Subdiaphragmatic  abscess. 

ing.  The  dread  of  these  abscesses  rupturing 
into  the  general  peritoneal  cavity  and  "light- 
ing up"  peritonitis  is  unwarranted,  as  this  is 
extraordinarily  rare. 

On  the  whole,  in  less  than  one-third  of 
the  neglected  cases,  the  abscesses  either  re- 
solve or  open  spontaneously.  Death  occurs 
from  toxaemia  and  the  general  weakness  and 
inanition. 

PROGNOSIS  AND  MORT.^LITY 

The  prognosis  in  these  cases  must  be 
guarded,  and  this  again  depends  on  the  du- 
ration of  the  abscess,  the  etiology,  the  loca- 
tion, and  the  general  resistance  of  the  pa- 
tient. Between  85  and  100  per  cent  of  all 
patients  not  operated  on  die.  Death  has  been 
reported  in  approximately  56  per  cent  of  all 
patients  operated  on  and  not  operated  on. 
From  23  to  40  per  cent  of  those  operated  on 
have  died.  The  mortality  rate  should  be  ap- 
proximately 16  per  cent.  A  small  percentage 
have  died  during  operation  or  within  a  few- 
hours  after,  probably  because  of  extreme  weak- 
ness before  coming  to  operation.  The  greater 
number  of  deaths  after  operation,  however, 
has  been  due  to  incomplete  drainage  of  the 
abscess.  A  certain  percentage  of  deaths  is 
inevitable  because  the  patient  with  this  type 
of  disease  frequently  comes  to  the  surgeon  too 


Fig.  7  (324430).     Subdiiipiiragmatic  abscess. 

late,  and  in  spite  of  complete  drainage  of  the 
abscess,  the  general  infection  causes  death. 

Careful  necropsies  and  a  study  of  necropsy 
findings  have  established  beyond  doubt  that 
in  the  great  majority  of  fatal  cases,  in  which 
operation  was  performed,  drainage  was  in- 
complete. At  operation  there  has  not  been 
sufficient  exposure  of  the  abscess  to  reach 
all  its  ramifications.  Very  often  a  second 
abscess  has  been  entirely  overlooked;  not 
infrequently  the  abscess  was  not  located  at 
operation  (Table  IV). 

TREATMENT 

The  treatment  of  subphrenic  abscess,  when 
recognized,  has  been  operative.  The  operation 
generally  practiced  has  been  either  trans- 
pleural with  resection  of  the  eighth,  ninth,  or 
tenth  ribs,  or  the  surgeon  has  approached  the 
abscess  by  an  abdominal  incision.  The  ab- 
dominal route  is  necessary  for  the  left  in- 
terior intraperitoneal  abscess,  and  for  the  left 
posterior  intraperitoneal  abscess,  but  the  lat- 
ter should  be  approached  only  from  in  front 
and  drainage  established  from  behind. 

The  extraperitoneal  abscesses  and  both 
right  intraperitoneal  abscesses  can  best  be 
dealt  with  through  a  lateral  thoracic  in- 
cision. There  are  certain  objections  to  the  old 
operation  of  rib  resection,  namely,  unneces- 
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TABLE  VII. — ETIOLOGY  IN  EIGHTY-TWO  CASES 
DIAGNOSED  SUBPHRENIC  ABSCESS 

Cases 

Diseased  appendices ig 

Longest  duration  of  symptoms  2  years. 
Shortest  duration  of  symptoms  6  weeks. 
Average  time  of  onset  10  months. 

Drained 11 

Gangrenous,  removed 2 

Gangrenous,  no  operation i 

Diseased  gall-bladders 23 

Longest  duration  of  symptoms  3  years. 
Shortest  duration  of  symptoms  3  weeks. 
Average  time  of  onset  10  months. 

Empyema  of  gall-bladder 3 

Ruptured 4 

Malignant i 

Perforated  duodenal  ulcers 6 

Longest  duration  of  symptoms  2  years. 
Shortest  duration  of  symptoms  2  weeks. 
Average  time  of  onset  $  months. 

No  operation i 

Gastric  ulcers 6 

Longest  duration  of  symptoms  3  years. 
Shortest  duration  of  symptoms  b  days. 
Average  time  of  onset  10  months. 

Cancer  of  stomach  (time  of  onset  3  months) i 

Hydatid  cyst  (time  of  onset  not  given) i 

Colectomy  (time  of  onset  4  weeks) i 

Focal  infections 12 

Prostatectomy,  i  month  before  coming  to  Clinic,  i 
Tonsillectomy,  followed   by  pyjemia,  6  months 

before  coming  to  Clinic i 

.Amputated  leg,  gangrenous,  time  not  given i 

Carbuncle,  i  month  before  coming  to  Clinic ....    i 

Pneumonia  with  pleurisy,  time  not  given 2 

Influenza,  3  weeks  to  2  years  before  coming  to 

Clinic 3 

Mediastinal  abscess,  3  weeks  before  coming  to 

Clinic I 

.\bscess  of  abdominal  wall  following  removal  of 

bladder  stone,  2  months  before  coming  to  Clinic  i 
Perinephritic  abscess,  8  weeks  before  coming  to 

Clinic I 

Miscellaneous  (not  clearly  determined) 13 

sary  mutilation  of  the  bony  wall  of  the  chest 
and  tying  off  intercostal  vessels,  injury  to  the 
intercostal  nerves,  and  so  forth.  Few  surgeons 
arc  bold  enough  to  take  out  suiBcient  rib 
(froin  10  cm.  to  15  cm.)  to  permit  thorough 
inspection  of  the  subphrenic  spaces,  or  to 
allow  thorough  and  complete  drainage  sub- 
seciuenlly.  Osteomyelitis  and  periostcitis  fre- 
quently develop  in  the  remaining  portions 
of  the  rib,  establishing  chronic  fistuhe  which 
are  usually  extremely  ditTicult  to  cure  by  any 
means.  Particularly  in  well  developed  and 
fleshy  patients  the  ordinary  incision  exposes 
large,  fresh  muscle  surfaces,  and  fascial  planes 
and  fat  for  the  absorption  of  the  pus.  Many 
of  these  patients  show  an  intense  reaction  to 
this  source  of  toxic  absorption. 


TABLE  VIII. ETIOLOGY  IX  THIRTY-ONE  CASES 

Cases 
Posterior  gastro-enterostomies 6 

4  duodenal  ulcers. 

2  gastric  ulcers. 
Pyloric  resections   (one  patient  had  cholecystectomy 

for  stones) 2 

Nephrectomy  (patient  also  had  duodenal  fistula) ....     i 

.Anterior  P61ya  for  gastric  ulcer i 

Cholecystectomies 6 

I  patient  had  herniotomy  and  e.xcision  of  duodenal 
ulcer. 

4  patients  had  appendectomies. 

I  patient  had  posterior  gastro-enterostomy. 
Choledochotomies .^ 

I  patient  had  cholecystectomy. 

I  patient  had  cholecystostomy  and  an  acute  condition 
of  the  appendi.x. 

I  patient  had  an  acute  condition  of  the  appendix  and 
a  right  salpingitis. 

Second-stage  Kraske i 

Cscostomy  for  acute  obstruction.    Mikulicz  i  month 

later i 

Subacute  retrocaecal  appendix i 

Empyema  (abscess) i 

Ascites  (later  splenectomy) i 

Bums,  with  multiple  abscesses 1 

Perforation  of  large  bowel i 

Unresolved  pneumonia 2 

Prostatectomy i 

Abscess  of  the  appendix  (patient   had   ruptured   pus 

tube  with  drainage) i 

Three  patients  had  acute  appendicitis  with  retrocaecal 
abscesses  that  probably  extended  to  produce  right 
posterior  intraperitoneal  abscesses. 


In  view  of  the  foregoing  objections  to  the 
old  operation,  and  particularly  since  the  cause 
of  death  is,  as  stated,  incomplete  drainage,  or 
the  overlooking  of  other  abscesses,  I  have 
employed  for  5  years,  in  abscesses  located  on 
the  right  side,  the  operation  which  in  detail 
is  as  follows. 

TECHNIQUE  OF  OPERATION 

-After  the  abscess  has  been  located  as 
accurately  as  possible,  the  height  of  the  dia- 
phragm and  the  extent  of  its  lateral  attach- 
ment are  noted;  the  incision  is  planned  for 
cither  the  ninth,  tenth,  or  eleventh  right  inter- 
costal space.  The  patient  is  given  one  ampule 
of  pantopon  and  scopolamine  i '  2  hours  before 
operation  and  one-half  of  an  ampule  of 
pantopon  (Roche)  45  minutes  later.  Para- 
vertebral ana?sthcsia  with  i  per  cent  novo- 
caine  is  employed  and  the  nerves  are  injected 
two  spaces  above  and  below  the  space  to  be 
incised.  Gas  and  oxygen  are  at  hand  if  the 
patient  unduly  complains  during  the  manip- 
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Fig.  8.   Suturing  of  the  muscles  to  the  diaphragm.   The  incision  is  in  tlie  tenth 
interspace. 


ulations  within  the  abscess.  An  incision  is 
made  in  the  skin,  from  16  to  20  centimeters  in 
length,  directly  over  the  interspace  and  over 
the  area  of  bulging,  if  present;  otherwise  it 
extends  from  the  middle  or  posterior  axillary 
line  forward.  The  skin  is  undermined  for 
from  3.75  to  5  centimeters  back  from  the 
incision.  The  incision  through  the  inter- 
costal muscles  passes  about  i  centimeter 
above  the  upper  border  of  the  lower  rib,  so 
that  no  intercostal  vessels  or  nerves  are 
involved.  The  parietal  pleura  with  the  dia- 
phragm firmly  adherent  to  it  is  separated 
from  the  rib  above  and  from  the  rib  below 
the  incision.  A  spreading  retractor  is  then 
inserted  and  the  interspace  is  forced  open 
sutficiently  freely  to  admit  the  hand.  The 
retractor  is  then  withdrawn  and  the  cut 
edge  of  the  muscle  with  the  pleura  is  sutured 
to  the  diaphragm  with  chromic  catgut;  the 
diaphragm  is  brought  out  as  far  as  possible 
through  the  interspace  with  suitable  traction 
forceps  (Figs.  8  and  9). 

The  skin,  which  has  been  freely  under- 
mined, is  then  sutured  to  the  diaphragm  with 
catgut,  over  the  first  layer  of  sutures,  so  as  to 
shut  off  completely  the  intermuscular  and 
fascial   planes.     The   patient   may    then,    if 


preferred,  be  sent  back  to  bed  and  the  dia- 
phragm be  opened  in  from  24  to  36  hours, 
when  the  muscles  and  skin  have  become  com- 
pletely adherent  to  the  diaphragm,  or,  the 
diaphragm  can  be  incised  at  once  (Figs.  10 
and  11). 

In  the  majority  of  cases,  after  smearing 
the  suture  line  with  sterile  vaseline,  it  is  safe 
to  open  the  diaphragm  at  once.  After  the 
diaphragm  is  opened  suiiiciently  to  admit  the 
hand  it  should  first  be  ascertained  that  the 
general  peritoneal  cavity  is  walled  off  com- 
pletely from  the  abscess  (it  usually  is);  the 


Fig.  9.    Suturing  the  slcin  over  the  cut  muscle  edge  to  the 
diaphragm. 
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Fig.  lo.    Retraction  of  diaphragm  showing  space  between 
it  and  the  liver. 

liver,  the  stomach,  the  transverse  colon,  and 
omentum,  as  a  rule,  completely  wall  off  the 
abscess.  Care  should  be  taken  not  to  destroy 
these  adhesions.  After  carefully  clearing  out 
all  the  abscess  area  and  swabbing  the  cavi- 
ty dry,  a  separate  piece  of  iodoform  gauze 
is  packed  along  the  adhesions,  separat- 
ing off  the  general  peritoneal  cavity,  and  a 
small  separate  piece  is  packed  over  the 
posterior  angle  of  the  incision  to  promote 
granulation  and  protect  that  angle  from 
breaking  through  into  the  thorax.  A  hghted 
retractor  is  used  carefully  to  inspect  the 
entire  abscess  in  order  to  avoid  overlooking  a 
pocket  or  a  second  abscess.  The  parts  are 
palpated  to  make  sure  that  there  is  not  an 
underlying  liver  abscess.  Finally  the  cavity 
is  swabbed  with  ether  and  a  two-way  catheter 

TABLE  IX, — OPERATIONS  IN  THIRTY-ONE  CASES 

Two  operations  (gastro-enterostomy  followed  in  eight 
days  by  jejunostomy) 6 

Three  operations 2 

Oi>erations  for  other  conditions,  without  relief,  sub- 
diaphragmatic abscess  overlooked 6 

Emergency  cases,  bad  risks,  patients  died  within  from 
3  to  14  days 7 


Opening  in  the  diaphragm. 

drain  wrapped  with  iodoform  gauze  is  placed 
so  that  it  reaches  the  deepest  part  of  the 
abscess  cavity.  The  adjacent  skin  edges  are 
draped  with  vaseline  gauze.  The  patient  is 
returned  to  bed  and  placed  in  a  half  sitting 
posture  inclined  to  the  right.  The  long  end 
of  the  two-way  drain  protrudes  through  the 
dressing,  and  i  ounce  of  saline  is  passed 
through  the  tube  three  times  a  day  to  clear  it 
for  drainage.  On  the  second  day  the  dressing 
is  changed  down  to  the  vaseline  gauze,  which 
is  not  disturbed.  On  about  the  sixth  or  eighth 
day  the  patient  is  returned  to  the  operating 

TABLE  X. ONSET  IN  THIRTY-ONE  CASES 


Average  time 

from  onset  to 

death 

Cases 

Insidious  with  acute  exacerbation..  . 

I  9   months'   history,   with   peri- 
hepatic abscess  followed  by  rup- 
ture of  colon. 

I  6  months'  history. 

I  7  months'  histor)-. 

I  12  months'  history. 

I S  days 

:o 

13  days 

33  days 

I  history  of  18  months,  after  rup- 
tured pus  tube. 

I  history    of     13    months,    after 
acute  appendicitis  or  ruptured 
pus  tube. 

I  history   of  4   months  following 
extensive  burns  on  arm. 
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TABLE     XI. — APPROXIMATE    POSITION     IN 

EIGHTY-TWO  CASES  OF  SUBPHRENIC 

ABSCESS ' 

Cases 

Right  anterior  intraperitoneal 10 

Left  anterior  intraperitoneal 12 

Right  posterior  intraperitoneal 16 

Left  posterior  intraperitoneal 6 

Right  extraperitoneal 4 

Left  extraperitoneal 5 

Location  not  clearly  defined  in  reports 29 

COMPLICATIONS 

Empyema  (i  double) 11 

Mass 15- 

Gas 5 

Lung  abscesses 3 

Perforation  of  diaphragm 4 

Liver  abscesses 11 

Operation  with  wrong  diagnosis 4 

'The  exact  positions  were  not  stated  in  many  cases. 
'Mass  or  bulging  noted  in  only  15  cases  but  undoubtedly  was  pres 
ent  in  a  much  higher  percentage.    Same  applies  to  gas. 

room,  gas  is  administered  if  necessary,  and 
the  drain  and  all  the  packing  are  removed.  The 
cavity  is  thoroughly  swabbed  with  saline,  and 
inspected.  A  lighted  retractor  is  used  in 
inspecting  the  cavity.  The  wound  is  packed 
with  glycerin  and  saline  (5  per  cent),  and  a 
shorter  two-way  catheter  is  left  in  position 
until  the  cavity  is  gradually  closed.  As  early 
as  possible  the  edges  of  the  incision  are 
drawn  together  with  adhesive  strips.  Too 
frequent  changing  of  the  deep  dressing  should 
be  avoided;  it  serves  only  to  destroy  the 
young  granulation  and  to  e.xcite  an  increase  of 
temperature.  Forced  feeding,  alkalinization 
(120  grains  sodium  bicarbonate  every  24 
hours),  glucose,  and  fresh  air  help  to  restore 
the  patient.  In  many  of  these  cases  in  which 
the  abscesses  have  been  well  walled  off  and 
thoroughly  dealt  with  at  the  first  operation,  it 
has  been  possiblelo  resort  to  partial  secondary 
suture  on  the  eighth  or  tenth  day.  The 
advantages  of  this  operation  are: 

1.  Unnecessary  mutilation  of  the  wall 
which  is  involved  in  rib  resection  is  avoided, 
thereby  the  possibility  of  osteomyelitis  and 
periosteitis,  so  frequent  a  sequela  of  rib  resec- 
tion in  the  presence  of  pus,  is  also  obviated. 

2.  A  free  exposure  is  made  to  allow  easy 
access  to  the  subphrenic  spaces. 

3.  The  minimum  of  fresh  tissue  is  exposed 
to  re-infection. 


TABLE    XII. APPROXIMATE   POSITION   IN 

THIRTY-ONE  CASES    OF    SUBPHRENIC 
ABSCESS 


Average  time 
patient  lived 
after  operation 

Cases 

Right  anterior  intraperitoneal 

3  acute 

3  insidious 

3  insidious  with  acute  exacerbation 

ig  days 

9 

Left  anterior  intraperitoneal 

I  acute 

5  insidious 

4  insidious  with   acute   exacerba- 
tion 

I  also    right     anterior    intraperi- 
toneal 

I  also    right    posterior    intraperi- 
toneal 

I  also  pelvic  abscess 

25  days 

10 

Right  posterior  intraperitoneal 

3  acute 

2  insidious 

I  insidious  with  acute  exacerbation 

I  also  retrocasca!  and  pelvic  abscess 

IS  days 

6 

Left  posterior  intraperitoneal 

2  acute 

I  insidious  with  acute  exacerbation 

I  also  left  extraperitoneal 

13  days 

3 

38  days 

I  insidious 

21  days 

I  insidious 

I  insidious  with  acute  exacerbation 

I  also  had  right  extra 

4.  Primary  or  secondary  haemorrhage  from 
intercostal  vessels  does  not  occur  because 
the  vessels  are  not  approached,  and  haemor- 
rhage from  the  diaphragm  has  been  controlled 
by  the  double  layer  of  sutures. 

5.  The  prolonged  painful  dressing  of  a 
superficially  granulating  surface  is  avoided. 

From  a  careful  study  of  the  literature 
and  of  the  cases  represented  in  the  tables, 
certain  general  conclusions  seem  warranted 
(Tables  V  to  XIII). 

CONCLUSIONS 

I.  Subphrenic  or  subdiaphragmatic  ab- 
scess is  a  grave  condition  and  causes  a  high 
mortality.  The  convalescence  of  patients 
who  recover  is  long,  tedious,  and  accom- 
panied by  serious  complications,  such  as 
renal  and  thoracic  lesions  which  often  leave 
the  patient  in  chronic  invalidism. 
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TABLE  XIII. COMPLICATIONS  IN  THIRTY- 
ONE  CASES 

Cases 

Perinephritic  abscess 3 

I  left    extraperitoneal,    with   perforation    of   colon. 
1  ri^ht  extraperitoneal,  with  perforation  of  duodenum. 

1  right  and  left  extraperitoneal. 

Liver  abscess 3 

2  with  multiple  foci. 
I  with  single  focus. 

Lung  abscess 2 

Perforation  of  diaphragm 2 

Empyema 7 

3  bilateral. 

4  single. 

Pericarditis 2 

General  septicaemia  (clinical  diagnosis) 3 

Peritonitis  (varying  amount  of  serofibrinous  or  fibrino- 
purulent  exudate) 7 

2.  The  serious  sequelae  of  the  disease  are 
due  to  the  fact  that  the  condition  is  not 
recognized  sufficiently  early,  or  is  not  dealt 
with  promptly  and  completely. 

3.  The  condition  is  secondary  to  infection 
elsewhere,  and  a  high  percentage  of  cases 
follows  upper  abdominal  infection  at  opera- 
tion or  postoperatively. 

4.  Gravity  accounts  for  the  selection  of  the 
subphrenic  area  in  the  development  of  the 
abscesses  following  abdominal  soiling. 

5.  Every  effort  should  be  made  to  prevent 
soiling  of  the  subphrenic  area  during  upper 
abdominal  operations,  and  drainage,  particu- 
larly of  the  upper  abdomen,  should  be  em- 
ployed only  when  absolutely  essential. 

6.  Subphrenic  abscess  should  be  suspected 
in  all  patients,  who,  following  abdominal 
operations,  maintain  for  no  obvious  reason, 
an  elevation  of  temperature  and  pulse. 

7.  X-rays  should  be  employed  as  an  early 
diagnostic  aid. 

8.  Needling  for  diagnosis  is  a  dangerous 
practice,  and  should  be  used  only  to  rule  out 
pleural  effusions.  The  needle  should  not  be 
passed  through  the  diaphragm  into  the  ab- 
scess until  the  patient  is  on  the  operating 
table,  then  if  i)us  is  located,  the  needle  should 
be  left  in  position  and  the  operation  carried 
out  without  delay. 

Q.  More  deliberate  and  protracted  opera- 
tions can  be  performed  with  minimum  risk 
to  these  emaciated  and  seriously  ill  patients 
under  paravertebral  anaesthesia,  than  under 
general  anaesthesia. 


10.  A  wide  exposure  of  the  abscess  area  is 
necessary. 

11.  Efficient  drainage  must  be  secured. 
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THE   TREATMENT   OF   TUMORS   OF   THE   BLADDER   WITHOUT 
LOCAL   EXCISION 

An  Experimental  and  Clinical  Study 
By  B.  C.  CORBUS,  M.D.,  F.A.C.S.,  Chicago 


DURING  the  last  10  years  the  treat- 
ment of  tumors  of  the  urogenital 
tract  and  particularly  tumors  of  the 
bladder  has  received  serious  consideration  by 
the  urologist.  This  study  has  been  stimu- 
lated by  the  fact  that,  despite  our  advances 
in  surgical  technique,  the  results  following 
excision  of  tumors  of  the  bladder  have  been 
far  from  brilliant.  As  recently  as  May,  1920, 
Lower  said:  "Undoubtedly  the  most  difhcult 
outstanding  problem  in  genito-urinary  sur- 
gery is  the  treatment  of  malignant  tumors  of 
the  urinary  bladder."  Aside  from  the  dis- 
position of  the  benign  papillomata  by  ful- 
guration,  the  results  have  been  most  discour- 
aging. This  is  true  of  carcinoma  and  papillary 
carcinoma  and  is  especially  true  of  those 
mahgnant  tumors  that  involve  the  ureteral 
ostium. 

During  the  last  3  years  there  have  appeared 
in  American  literature  papers  by  our  fore- 
most urologists,  and  all  seem  to  agree  that 
wide  and  clean  e.xcision  offers  the  best  method 
in  the  treatment  of  malignant  growths.  When 
such  excision  is  impossible,  the  actual  cau- 
tery has  been  applied  in  many  instances  with 
some  degree  of  success. 

Geraghty  says:  "It  is  of  interest  to  note 
that  the  use  of  radium  alone  has  not  dimin- 
ished the  tendency  of  bladder  tumors  to 
recur,  recurrences  being  observed  in  about 
30  per  cent  of  cases  treated. " 

Rhodenburg  and  Prime  have  shown  that 
tumors  treated  with  a  low  degree  of  heat  pro- 
duced by  diathermy  or  radiation  alone,  show 
but  little  inhibition  or  recession  in  growth 
when  compared  to  tumors  treated  by  a  com- 
bination of  both  these  agents.  These  authors 
conclude  that  low  degrees  of  heat  applied 
for  varying  periods  of  time  have  a  lethal 
action  on  neoplastic  cells  in  vitro  and,  with 
proper  dosage,  is  effective  in  100  per  cent  of 
the  cases.  Histological  examination  of  tumors 


which  have  been  treated  by  diathermy  reveals 
cellular  changes  similar  to  those  observed  in 
tumors  exposed  to  radiation. 

James  B.  Murphy  and  E.  Sturm  showed 
that  it  is  possible  to  inhibit  the  growth  of 
cancer  in  rats,  experimentally,  by  low  heat 
generated  by  lamps. 

So  little  has  appeared  in  American  litera- 
ture concerning  diathermy,  that  it  seems  per- 
tinent to  give  a  brief  resume  of  its  history. 

HISTORY    OF   DIATHERMY 

Most  urologists  are  famihar  with  the 
d'Arsonval  current.  Its  method  of  produc- 
tion and  application  to  tumors  under  the 
name  of  electrical  coagulation  or  desiccation 
is  well  known,  but  few  realize  that  diathermy 
is  absolutely  the  same  thing  —  many  times 
stronger  in  its  depth  of  penetration  but  with 
a  more  balanced  control. 

Professor  Zimmer,  of  Paris,  has  defined  dia- 
thermy as  a  form  of  thermotherapy  which 
utilizes  electrical  energy  for  the  production 
of  thermal  effects  in  the  depths  of  the  tissues. 

In  1907,  at  Dresden,  Franz  Nagelschmidt, 
of  Berlin,  demonstrated  with  his  own  instru- 
ment the  "heating  through"  of  tissues  by 
high  frequency  currents.  He  was  the  first  in 
England  to  demonstrate  the  use  of  diathermy 
in  the  treatment  of  cancer,  having  done  so  in 
Mr.  Harmer's  clinic,  at  St.  Bartholomew's. 
Consequently,  Mr.  Harmer  may  be  said  to 
be  the  pioneer  of  this  method  in  England. 

In  1910,  Eugene  Doyen  presented  to  the 
International  Congress  of  Physiotherapy  an 
account  of  the  treatment  of  cancer  by  means 
of  electrically  produced  heat. 

In  1919,  Norman  Patterson,  writing  on  the 
treatment  of  malignant  neoplasms  of  the 
larynx  says:  "No  excision  of  a  carcinomatous 
growth  in  the  tongue,  mouth,  or  pharynx, 
however  small  that  growth  may  be,  should  be 
carried  out  with  the  knife  if  diathermy  is 
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available."  He  makes  no  mention,  however, 
of  a  combination  treatment  with  radium. 

Turner,  with  Iredell,  advocates  diathermy 
in  the  treatment  of  malignancies.  Turner 
demonstrated  the  method  before  the  Royal 
Society  of  Medicine,  London,  1919. 

Harrison  is  in  accord  with  Patterson's 
views  in  regard  to  treatment  by  diathermy 
apphed  in  diseases  of  the  pharynx.  Accord- 
ing to  Pfender,  electrocoagulation  is  the 
most  valuable  adjunct  to  X-rays  in  the 
treatment  of  cancer  of  the  skin,  lip,  tongue, 
tonsils,  pharynx,  larynx,  cervix  uteri,  and 
rectum. 

During  the  last  few  years,  Gustav  Kolischer 
has  been  an  ardent  advocate  of  the  use  of 
diathermy  followed  by  radium,  and  at  the 
meeting  of  the  American  Urological  Associa- 
tion in  Chicago,  in  1918,  he  demonstrated 
the  application  of  diathermy  to  a  carcinoma 
of  the  bladder.  The  apparatus  used  at  that 
time  was  one  of  special  design.  He  has  not 
only  advised  the  early  apphcation  of  diather- 
my to  neoplasms  of  the  bladder  but  he  has 
included  in  his  treatment  mahgnant  tumors  in 
other  parts  of  the  body. 

Recently,  Claude  Saberton  pubhshed  a 
treatise  on  Diathermy  in  Medical  and  Surgical 
Practice,  in  which  he  gives  a  complete  descrip- 
tion of  its  origin,  methods  of  application,  and 
clinical  results  together  with  an  excellent 
bibliography. 

At  the  present  time,  there  are  available 
two  large  instruments  manufactured  by  the 
Victor  Electric  Company  and  the  Wappler 
Electric  Company  respectively.  Among  the 
English  instrument  makers,  there  are  avail- 
able several  varieties  of  electrodes,  but  in 
this  country  we  have  been  obliged  to  have 
our  own  special  electrodes  made  to  order. 
Of  course,  the  electrodes  vary  according  to 
the  nature  of  the  tumor,  its  site,  and  the 
method  employed  in  its  destruction. 

In  consideration  of  the  work  that  has  been 
done  in  the  treatment  of  bladder  tumors  and 
as  a  result  of  the  experiments  described  in 
the  following,  it  seems  possible  to  make 
malignant  tumors  of  the  bladder  as  easily 
accessible  as  cutaneous  cancers,  both  for 
postoperative  observation  and  for  the  appli- 
cation of  radium. 


Experimental  work  on  dogs  shows  how 
easily  the  ureteral  wall  can  be  "burned  back" 
by  means  of  diathermy.  The  offering  of  this 
method  as  a  possible  substitute  for  any  cut- 
ting procedure  is  presented  in  the  following 
e.xperimcnts  and  also  in  a  later  paragraph. 

EXPERIMENTAL    DATA 

(With  the  assistance  of  Dr.  Vincent  J. 
O'Conor) 

The  degenerative  and  regenerative  changes 
brought  about  by  the  action  of  diathermy  on 
the  bladder  wall  were  studied  in  a  series  of 
five  dogs.  This  study  was  undertaken  for  the 
purpose  of  determining  the  extent  and  char- 
acter of  the  reaction  and  the  type  of  subse- 
quent scar-tissue  formation,  when  the  normal 
bladder  wall  of  the  dog  had  been  subjected 
to  electrocoagulation. 

Direct  "burning  back"  of  the  intramural 
portion  of  one  ureteral  wall  was  accomplished 
in  three  animals. 

The  dogs  were  anaesthetized  with  chloro- 
form and  placed  upon  a  thoroughly  insulated 
operating  table.  All  operative  procedures 
were  carried  out  under  strictly  aseptic 
technique. 

One  ampere  of  diathermic  current  was 
used  in  the  electrocoagulation.  The  bladder 
was  opened  in  the  median  line  and  the  trigone 
and  ureteric  orifices  exposed.  The  slow  coag- 
ulation process  was  then  applied  to  the  blad- 
der wall,  trigone,  or  the  area  about  the  ure- 
teric orifices.  The  inactive  electrode  was 
placed  beneath  the  lower  lumbar  region. 

RESULTS   OF    EXPERIMENTS 

Experiment  i.  A  medium-sized  mongrel  bitch  was 
operated  upon  February  10,  1921.  One  ampere  of 
diathermic  current  was  applied  to  the  bladder  wall, 
over  an  area  i  inch  square,  for  30  seconds. 

The  imnicdiatc  eflfect  was  a  slow  coagulation,  or  a 
"cooking  through,"  of  the  tissue  so  that  it  became 
isch;emic,  slightly  contracted  and  slate  colored. 
Desiccation  tool;  place  without  any  apparently 
violent  reaction  in  the  tissues  and  the  electrode  was 
removed  at  the  first  sign  of  withdrawal  of  lluid  from 
the  tissue;  that  is,  as  soon  as  "bubbling  up" 
occurred  at  the  edges  of  the  electrode.  .\f  ter  removal 
of  the  electrode,  the  edges  of  the  diatherminized 
tissue  were  seen  to  be  slightly  charred,  in  contrast 
to  the  markedly  necrotizing  effect  produced  by  the 
unipolar  current  or  actual  cautery. 
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Fig.  I.  Specimen  nf  a  diathermy  burn  of  the  bladder 
of  a  dog  sacrificed  on  the  second  day.  Microscopically 
the  submucosa  and  muscularis  show  extensive  polymor- 
phonuclear and  lymphocytic  round-celled  infiltration  and 
a  small  amount  of  extravasated  blood. 

Forty-eight  hours  later,  the  dog  was  sacrificed. 
The  bladder  wall  about  the  coagulated  area  was 
slightly  cedematous  and  hyperEemic,  while  the 
area  itself  was  puckered  and  bloodless.  The  edges 
were  black  and  necrotic  and  a  slough  was  beginning 
to  form.  The  area  was  somewhat  indurated  through- 
out the  entire  thickness  of  the  bladder  wall,  but 
there  were  no  adhesions  outside  of  the  bladder. 
Microscopically  (Fig.  i)  this  area  shows  complete 
destruction  of  the  mucosa,  submucosa,  and  more 
superficial  muscle  layers.  The  submucosa  and 
muscularis  show  extensive  polymorphonuclear  and 
lymphocytic  round-celled  infiltration  and  a  small 
amount  of  extravasated  blood.  The  line  of  demarca- 
tion between  the  diatherminized  tissue  and  the 
surrounding  normal  tissue  was  very  sharply  defined. 
The  area  of  coagulation,  however,  spreads  in  a 
cone-shaped  manner  as  the  deeper  structures  are 
reached. 

Experiment  2.  On  the  same  day,  a  similar  experi- 
ment was  conducted  and  the  dog  was  sacrificed  on 
the  eleventh  day  after  diathermy  had  been  applied 
to  the  bladder  wall.  The  superficial  sloughing  mass 
over  the  burned  area  had  almost  completely  separ- 
ated leaving  a  clean,  "healthy"  granulating  sur- 
face. The  reaction  and  oedema  in  the  surrounding 
structures  had  disappeared.  There  were  a  few  filmy 
adhesions  between  the  posterior  bladder  wall  and 
the  rectum.  Otherwise  the  bladder  was  mobile  and 
normally  contractile. 

Microscopically  (Fig.  2)  the  superficial  structures 
show  a  marked  round-celled  infiltration,  no  vascu- 
larity or  extravasated  blood,  and  the  upper  layers 
of  muscle  bundles  show  a  slow,  long-standing 
degeneration   with   loss,   or   disintegration   of   the 


Fig.  2.  Specimen  of  a  diathermy  burn  of  the  bladder  of 
a  dog  sacrificed  on  the  eleventh  day.  Microscopically  the 
superficial  structures  show  a  marked  round-celled  infiltra- 
tion, no  vascularity,  or  extravasated  blood.  The  upper 
layers  of  muscle  bundles  showed  a  slow,  long-standing 
degeneration  with  loss  or  disintegration  of  the  nuclei. 
The  more  superficial  muscle  bundles  are  poorly  stained 
and  show  degeneration. 

nuclei.  The  more  superficial  muscle  bundles  are 
poorly  stained  and  show  degeneration. 

Experiment  j.  On  November  14,  1020,  a  full- 
grown  collie  bitch  was  operated  upon  under  chloro- 
form ana'Sthcsia.  A  suprapubic  cystotomy,  followed 
by  the  application  of  diathermy  to  the  right  intra- 
mural segment  of  the  ureter,  was  done.  The  ureter 
was  "burned  back"  over  its  entire  visible  extent. 
The  dog  made  a  complete  recovery,  with  healing 
of  the  abdominal  wound  by  first  intention,  on  the 
fourteenth  day.  On  .\pril  24,  1921  (21  weeks  later), 
the  dog  was  sacrificed  and  the  entire  urinary  tract 
was  removed  en  masse. 

Autopsy  record.  The  mid-line  incision  was  well 
and  firmly  healed  by  first  intention.  The  bladder 
appeared  slightly  contracted.  There  were  no  peri- 
toneal adhesions  over  the  anterior  or  lateral  surfaces 
of  the  bladder.  Posteriorly  there  were  a  few  filmy 
adhesions  to  the  rectum  but  no  fixation  of  the  blad- 
der. Both  kidneys  and  ureters  were  normal  in 
every  respect. 

The  right  half  of  the  trigone  (Fig.  3)  was  replaced 
by  grayish  firm  scar  tissue.  The  right  ureteric  ori- 
fice was  1.5  centimeters  posterior  to  the  normal  posi- 
tion and  the  ostium,  which  was  opened  into  the  scar- 
bearing  area,  was  not  contracted  or  obstructed. 
The  scar  occupied  the  entire  thickness  of  the  blad- 
der floor  over  this  area. 

Experiment  4.  A  full-grown  Boston  terrier  bitch, 
was  operated  upon  January  12,  192 1.  The  opera- 
tion was  similar  in  every  way  to  that  done  in  the 
foregoing  experiment.  Autopsy  was  performed 
April  14,  1921,  12  weeks  after  operation.  The  kid- 
neys and   ureters  were  normal  in  every  respect. 
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Fis.  3.  Specimen  of  a  risht  ureteric  opening  of  a  blad- 
der of  a  dog  21  days  after  diathermy  burn.  The  right  half 
of  the  trigone  is  replaced  by  grayish,  firm  scar  tissue.  The 
right  ureteric  orifice  is  1.5  centimeters  posterior  to  the 
normal  position  and  the  ostium,  which  opened  in  the  scar- 
bearing  area,  is  not  contracted  or  obstructed  over  this 
area.  The  scar  occupies  the  entire  thickness  of  the  blad- 
der floor. 

There  were  several  fine  adhesions  between  the  fun- 
dus of  the  bladder  and  the  peritoneum  and  omen- 
tum. There  were  no  contractions  of  the  bladder  and 
there  were  no  adhesions  posteriorly. 

The  right  half  (Fig.  4)  of  the  trigone  was  com- 
posed of  an  indurated,  firm,  grayish  white  scar  tissue. 
The  ureteral  opening  on  the  right  side  had  been 
burned  back  for  a  distance  of  2  centimeters  and  was 
still  functioning  normally,  although  it  was  sur- 
rounded by  scar  tissue  and  the  ostium  was  con- 
tracted to  a  pin-point  size.  The  scar  tissue  occu- 
pied the  entire  thickness  of  the  bladder  wall. 

Microscopic  sections  (Figs.  5  and  6)  of  these  areas 
showed:  a  sharp  line  of  demarcation  between  the 
surrounding  tissue  and  the  diatherminized  area. 
The  latter  was  entirely  replaced  by  bands  of  fibrous 
tissue,  arram^ed  both  longitudinally  and  trans- 
versely. The  formation  was  very  thick  and  the 
bundles  were  closely  interwoven  with  no  interven- 
ing areolar  tissue.  The  epithelial  layers  of  the  blad- 
der mucosa  had  been  replaced  by  stratified  squamous 
epithelium.  There  were  no  muscle  bundles  present 
in  this  area  except  at  the  extreme  edge  of  the  serous 


Fig.  4.  Specimen  of  a  diathermy  burn  of  the  right  ure- 
teral opening  of  a  bladder  of  a  dog  1 2  weeks  after  opera- 
tion. The  right  half  of  the  trigone  is  composed  of  an  indu- 
rated, firm,  grayish  white  scar.  The  ureteric  opening  on 
the  right  side  which  had  been  burned  back  for  a  distance 
of  2  centimeters  was  still  fimctioning  normally,  although  it 
was  surrounded  by  scar  tissue.  The  ostium  is  contracted 
to  a  pin-point  size.  The  scar  tissue  occupied  the  entire 
thickness  of  the  bladder  wall. 

surface.   The  process  of  regeneration  is  one  of  dense 
fibrous  tissue  production  with  ample  vascularity. 

Experiment  5.  A  similar  experiment  was  per- 
formed on  January  12,  1921,  on  a  black  and  white 
fox  terrier  bitch.  After  12  weeks  of  normal  activity, 
the  dog  was  sacrificed  on  April  4,  1921.  The  abdom- 
inal incision  had  healed  by  primary  intention.  There 
were  no  adhesions  about  the  bladder  either  to  the 
rectum  or  the  anterior  parietal  wall.  Both  ureters 
were  normal;  there  was  no  dilatation  of  the  renal 
pelvis,  no  atrophy  of  the  renal  parenchyma,  and  no 
signs  of  infection  in  either  kidney.  The  bladder  was 
slightly  contracted  but  mobile.  Otherwise,  the 
structure  was  normal  except  that  the  right  upper 
quadrant  of  the  trigone  was  replaced  by  a  smooth, 
grayish,  fibrous  tissue  (Fig.  7)  in  the  center  of  which 
the  ureteral  opening  protruded.  The  orifice  is  1.5 
centimeters  posterior  to  its  mate.  Both  are  nor- 
mally patent. 

SUMM.A.RY 

Electrocoagulation  of  the  normal  bladder 
wall  of  the  dog  by  diathermy  is  followed  by 
distinct,  uniform,  tissue  reaction. 

The  immediate  clTect  is  a  slow  "cooking 
through"  of  the  underlying  tissues,  the  effect 
upon  the  deeper  structures  being  the  same  as 
that  upon  the  mucosa.   This  is  followed  by  an 
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Figs.  5  and  6.  Microscopic  seclion=  of  scar  tissue  taken  from  dog's  bladder  i;  weeks  after  diatliermy  burn.  The 
areas  show  a  sharp  line  of  demarcation  between  the  surrounding  tissue  and  the  diatherminized  area.  The  latter  is 
entirely  replaced  by  bands  of  fibrous  tissue  arranged  both  longitudinally  and  transversely. 


aseptic  death  of  the  submucosa  and  muscu- 
laris.  Round-celled  infiltration  is  marked 
only  for  the  first  three  days. 

Eventually,  the  entire  area  is  replaced  by  a 
dense  proliferation  of  fibrous  tissue,  the  line 
of  demarcation  between  the  treated  area 
and  the  surrounding  normal  tissue  being 
definitely  preserved. 

The  ureteral  wall  may  be  "burned  back" 
in  the  dog  almost  to  the  entrance  of  the  intra- 
mural portion.  The  results  in  three  dogs 
under  observation  for  from  3  to  5  months 
have  shown  no  derangement  of  function  in 
the  ureteral  activity  or  the  contractility  of 
the  bladder.  No  obstruction  to  the  ureteral 
outflow  occurred  in  5  months. 

DIAGNOSIS 

In  order  to  eflfect  a  cure  in  vesical  cancers, 
an  early  diagnosis  is  imperative.  We  all 
know  that  the  first  cardinal  symptom  of  neo- 
plasm of  the  bladder  is  haemorrhage.  If  the 
laity  and  the  medical  profession  at  large 
could  only  realize  that  hematuria  is  an  even 
more  dangerous  symptom  than  h;emopty- 
sis,  more  tumors  would  be  recognized  early, 
treatment  instituted,  and  the  prognosis  ren- 
dered more  favorable  thereby.  L^nfortunate- 
ly,  this  important  symptom  is  not  evaluated 
in  its  true  significance. 


Diagnostic  excision.  The  practice  of  excis- 
ing a  piece  of  tumor  for  diagnosis  has  been  in 
vogue  for  man\'  years.  It  made  no  difference 
whether  the  tumor  originated  in  the  bladder, 
uterus,  or  breast,  the  main  idea  was  to  make 
a  diagnosis,  with  little  thought  that  the  prog- 
nosis might  be  jeopardized  by  this  untimely 
excision  of  tissue. 

We  are  all  familiar  with  the  controversy 
that  has  arisen  at  times  with  pathologists 
over  the  mahgnancy  or  non-malignancy  of  a 
given  tumor,  because  the  portion  removed 
may  show  none  or  very  few  malignant  changes 
while  the  remainder  of  the  tumor  may  be 
definite!}'  cancerous. 

The  prevention  of  metastasis  should  ever  be 
in  mind  in  the  treatment  of  tumors  of  the 
bladder.  It  is  best  not  to  attempt  to  excise  a 
piece  of  tumor  when  the  mere  excision  may 
be  the  cause  of  a  transplantation  metastasis. 
If  it  becomes  necessary  to  excise  tissue  for 
diagnosis,  the  cautery  method  should  be  used. 

Personally,  I  believe  that  in  tumors  of  the 
bladder,  it  makes  very  little  difference,  so  far 
as  the  clinical  course  is  concerned,  whether  a 
piece  is  taken  for  diagnosis  or  not.  In  the 
large  majority  of  cases,  cystoscopy,  palpa- 
tion, and  X-ray  examination,  if  intelligently 
performed,  give  all  the  positive  information 
that  is  necessary. 
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Fig.  7.  Specimen  of  a  diathermy  burn  of  the  right  ure- 
teric opening  of  a  dog's  bladder  12  weeks  after  bum.  The 
right  upper  quadrant  of  the  trigone  is  replaced  by  smooth, 
grayish,  fibrous  tissue  in  the  center  of  which  the  ureteric 
opening  protrudes.  The  orifice  is  1.5  centimeters  posterior 
to  its  mate.   Both  are  normally  patent. 

Cystoscopy.  We  have  been  taught  that  all 
the  papillomata  are  potentially  malignant  and 
that  this  malignancy  increases  as  age  ad- 
vances. While  this  is  true  in  a  measure,  we 
must  not  lose  sight  of  the  fact  that  malig- 
nancy appears  in  the  young  as  well  as  in 
those  of  more  advanced  years. 

It  is  impossible,  in  those  cases  that  present 
themselves  early  for  cystoscopic  examination, 
to  determine  whether  the  papilloma  is  benign 
or  malignant.  Unfortunately,  many  cases 
come  for  e.xamination  when  the  malignant 
changes  are  advanced  and  infiltration  of  the 
bladder  wall  has  occurred.  It  is  at  this  period 
that  cystoscopy  will  often  disclose  all  we  need 
to  know,  while  a  bioi)sy  performed  at  this 
time  is  only  of  scientific  interest  and  may  be  a 
dangerous  procedure. 

The  salient  features  of  a  malignant  neo- 
plasm of  the  bladder,  as  viewed  through  a 
cystoscope,  are: 

I.  The  changing  of  a  jiapillomatous  tumor 
into  a  sessile  growth; 


2.  Early  necrosis  or  erosion  of  the  tumor 
mass  that  has  not  been  fulgurated; 

3.  Presence  of  accessory  tumors  slightly 
adjacent  to  a  central  tumor,  which  may  or 
may  not  be  associated  with  bullous  oedema; 

4.  In  the  absence  of  a  positive  source  of 
infection,  the  presence  of  a  severe  cystitis. 
This  condition,  associated  with  a  bladder  tu- 
mor is  often  indicative  of  malignancy. 

Palpation.  The  palpation  of  tumors  situated 
in  the  bladder  through  the  abdominal  wall  is 
difficult.  Occasionally,  however,  when  the 
tumor  involves  the  vertex,  this  can  be  accom- 
pUshed  with  success.  As  at  least  one-half  of 
the  tumors  occur  on  the  base  or  lateral  sides 
of  the  bladder  wall,  much  valuable  informa- 
tion can  be  obtained  by  rectal  examination  in 
the  male.  Here,  the  infiltration  can  often  be 
distinctly  palpated.  In  the  female,  the  vagin- 
al examination  as  a  rule  reveals  the  extent  of 
the  infiltration  more  distinctly  than  the  rec- 
tal examination  does  in  the  male. 

Roentgenography.  No  examination,  how- 
ever thorough,  should  be  concluded  without 
an  X-ray  examination  of  adjacent  bony  parts, 
for  metastasis.  If  extension  has  occurred, 
the  prognosis  is  grave  and  only  paUiative  re- 
lief can  be  expected. 

TRE.\TMENT 

Experience  has  led  me  to  believe  that  the 
treatment  of  bladder  tumors  may  be  classi- 
fied as  follows: 

1.  Benign  papillomata.  If  there  are  but 
few  papillomata  and  they  are  easily  accessible, 
transurethral  fulguration  is  used  followed  by 
the  transurethral  application  of  radium  with 
a  special  radium  applicator.  It  has  been  our 
custom  to  fulgurate  papillomata,  then  await 
developments.  This  I  believe  is  a  mistake. 
As  all  papillomata  may  be  potentially  malig- 
nant, it  seems  to  me  that  the  prophylactic 
application  of  radium  is  an  additional  means 
to  destroy  a  smoldering  malignancy. 

2.  Multiple  benign  papillomata  and  tumors 
inaccessible  transurethrally.  We  use  supra- 
pubic fulguration  with  diathermy  followed  by 
radium  applied  through  the  suprapul)ic  fistula 
by  means  of  the  special  radium  applicator. 

3.  Carcinoma.  These  tumors  are  treated 
by  the  same  method  as  multiple  papillomata, 
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Fig.  8.  Diagrammatic  drawing  showing  ureter  passing 
througli  tlie  bladder  wall;  with  its  ostium  obstructed  by  a 
papilloma. 

only  the  diatherni}-  coagulation  is  more  ex- 
tensive and  the  radium  is  apphed  more  inten- 
sively. 

4.  Tumors  involving  the  ureteral  ostium. 
Considerable  literature  has  appeared  relative 
to  the  treatment  of  the  ureter  when  its  ostium 
is  involved  in  a  vesical  carcinoma.  About 
2  years  ago,  I  had  the  opportunity  of  treat- 
ing a  vesical  carcinoma  that  involved  the  left 
ureteral  opening,  where  the  neoplasm  had 
been  present  for  several  years  and  where 
there  was  considerable  involvement  of  the 
bladder  floor  as  well  as  the  ureter.  Follow- 
ing destruction  by  diathermy,  I  was  sur- 
prised, some  months  later,  while  looking  into 
the  bladder  by  means  of  the  cystoscope,  to 
find  the  ureter  "burned  back"  fully  an  inch 
and  to  note  that  it  was  perfectly  patulous 
and  functionating. 

Lower  has  shown  how  the  ureter  passes 
through  the  bladder  wall  for  a  considerable 
distance  and  he  has  devised  a  unique  method 
of  excising  the  intramural  portion  of  the 
ureter  when  it  is  involved  in  papillary  carci- 
noma. 

As  it  is  my  desire  to  present  a  method  of 
treating  all  vesical  tumors  without  the  use  of 
any  cutting  procedure,  the  "burning  back" 
of  the  ureter  by  diathermy  is  offered  in  place 


Fig.  9.  The  same  view  showing  how  the  ureter  is 
"burned  back"  by  means  of  diathermy,  including  removal 
of  the  papilloma. 

of  this  method  of  excision.  This,  I  believe,  is 
substantiated  in  view  of  the  excellent  results 
obtained  in  our  experimental  work  on  dogs 
and  in  a  limited  number  of  clinical  cases 
observed  during  the  past  3  years  (Figs.  8 
and  g). 

TECHNIQUE 

The  employment  of  diathermy  in  the  treat- 
ment of  tumors  of  the  bladder  requires  a  care- 
ful preparation  of  the  operating  table  and  the 
proper  adjustment  of  the  wires  from  the  elec- 
trodes in  order  to  avoid  short  circuiting. 

Preparation  of  operating  table.  We  have 
found  it  advisable  to  cover  the  table  with 
several  layers  of  thick  paper,  over  which  is 
placed  j/^-inch  rubber  sheeting.  This  must  be 
carried  well  up  to  the  head  piece  to  insure  per- 
fect insulation  of  the  head.  Over  this  is 
placed  some  heavy  woolen  material  to  keep 
the  body  as  dry  as  possible,  which  may  be 
assured  by  using  great  care  not  to  use  any 
excessive  amounts  of  liquids  in  the  pre-opera- 
tive  cleansing  of  the  operative  field.  It  is 
well  to  have  the  operator  and  his  assistant 
stand  on  wooden  platforms  that  are  covered 
with  paper  and  rubber  strips  }4  inch  thick. 

The  indifferent  electrode  consists  of  a  piece 
of  blocked  tin  about  5  by  6  inches  and  is 
placed  under  the  patient  just  above  the  but- 
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Fig.  lo.  Illustrating  the  inactive  and  the  active  electrodes,  the  Kolischer  retrac- 
tor and  the  flat  retractor  all  in  place;  with  the  active  electrode  immediately  over 
the  tumor. 


locks.  Between  the  electrode  and  the  patient's 
skin,  is  placed  gauze  that  is  well  moistened 
with  hypertonic  salt  solution,  which  mini- 
mizes the  danger  of  a  superficial  burn.  When 
the  operation  is  prolonged,  this  gauze  should 
be  moistened  in  order  to  protect  the  skin 
under  the  electrode.  After  the  operation,  the 
site  of  the  indifferent  electrode  should  always 
be  examined  to  see  that  no  burning  of  the  skin 
has  taken  place. 

If  a  head-light  is  used  by  the  operator,  it  is 
well  to  supply  the  current  from  a  storage 
battery. 

Great  care  should  be  used  in  gi\ing  the 
anassthetic.  Morphine  and  scopolamine  with 
gas  oxygen  must  be  used,  as  ether  ana."sthesia 
is  extremely  dangerous  due  to  possible  short 
circuiting  of  the  current. 


The  active  electrode  consists  of  a  rubber 
handle  through  which  a  metal  core  passes. 
The  cable  of  the  diathermy  machine  screws 
into  its  proximal  end,  while  electrodes  of 
various  types  may  be  screwed  into  the  distal 
end.  The  choice  of  instrument  depends  upon 
the  particular  situation  and  character  of  the 
part  we  are  called  upon  to  treat. 

Suprapubic  operation.  Following  a  prelim- 
inary cystoscopy  and  a  careful  mapping  out 
of  the  tumor,  the  patient,  with  the  bladder 
moderately  distended,  is  anaesthetized  and 
placetl  in  the  Trendelenburg  position.  The 
.suprapubic  ojjening  is  made  sufficiently  large 
to  insure  a  good  view  of  the  bladder  ca\ity 
and  the  malignant  growth. 

Exposure  is  facilitated  by  the  use  of  proper 
retractors.    As  metal  is  a  conductor  of  elec- 
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IiiactJvc  elecrrode 


Fig.  II.    Showing  the  glass  speculum  with  the  insulated  wire  holder.   The  active 
electrode  is  within  the  speculum. 


tricity,  it  is  well  to  substitute  rubber  in  its 
place.  The  large  flat  rubber  retractor  designed 
by  Kolischer  is  very  useful  where  one  retrac- 
tor alone  is  used.  We  have  designed  two  flat 
rubber  retractors  that  help  to  pull  the  blad- 
der laterally  and  greatly  facilitate  the  expo- 
sure of  the  tumor  mass  (Fig.  10).  The  use  of 
a  Barnes'  bag  in  the  rectum  is  a  great  help  in 
exposing  the  field  to  be  burned.  It  also  acts 
as  a  shield  to  protect  the  rectal  wall.  In 
order  to  protect  the  bladder  wall  and  the 
adjacent  structures  from  extraneous  burning, 
a  glass  speculum  is  placed  over  the  tumor 
mass. 

When  everytliing  is  in  readiness,  the  sur- 
geon grasps  the  active  electrode  and  passes  it 
down  the  glass  speculum  wliich  has  been  pre- 
viously placed  over  the  tumor  or  portion  of 
the  tumor  to  be  burned  (Fig.  11).  The  elec- 
trode is  placed  firmly  in  contact  with  tissue 
to  be  burned  and  the  current  is  apphed.  After 


a  time,  bubbles  of  gas  and  steam  are  given  off 
and  cracking  sparks  jump  from  the  sides  of 
the  electrode  to  the  adjacent  tissue.  This  is  a 
sign  that  the  tumor  mass  has  been  "cooked. " 
The  current  should  be  immediately  turned 
off  to  avoid  making  too  deep  a  burn.  If  the 
malignant  growth  is  extensive,  it  may  be  well 
to  adjust  the  glass  speculum  in  order  to  burn 
the  mass  in  its  entirety. 

Because  of  the  electrocoagulation,  the 
burned  tissue  is  hot,  dry,  and  white  in  appear- 
ance, the  depth  of  the  coagulation  depending 
upon  the  size  of  the  electrodes,  the  amount  of 
current  used  and  the  depth  of  tissue  between 
electrodes  (Fig.  12). 

Having  once  found  the  estabhshed  strength 
of  current  used  in  any  particular  case,  the 
current  regulator  may  be  left  in  position  for 
the  next  application  of  the  electrodes.  We 
have  made  a  practice  of  permitting  the  supra- 
pubic wound  to  heal  after  we  have  disposed 
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Fig.  12.  Diagrammatic  representation  of  what  occurs 
under  active  electrode  in  surgical  diathermy,  a,  One- 
fotu'th  inch  active  disc  electrode;  b,  tissues  visibly  coagu- 
lated to  a  depth  appro.ximately  equal  to  the  diameter  of 
the  disc  electrode  used;  c,  area  of  tissues  in  which  the  cur- 
rent density  has  been  insufficient  to  cause  coagulation, 
but  has  probably  been  sufficient  to  destroy  the  vitality  of 
the  cells;  d,  gradual  diminution  of  current  density  and 
heating  effect;  e,  thick  pad  of  gauze  saturated  in  warm 
saline  solution  (i  ounce  salt  to  i  pint  water);/,  large  indif- 
ferent metallic  electrode.  (Reproduced  from  Diathermy 
in  Medical  and  Surgical  Practice,  by  Claude  Saberton.) 

of  the  neoplasms.  This,  I  believe,  can  be 
improved  upon,  for  the  following  reasons: 

Bladder  tumors  are  less  accessible  once  the 
suprapubic  wound  heals.  With  a  suprapubic 
fistula,  the  possibility  of  making  these  tumors 
as  easily  accessible  as  cutaneous  cancers  is 
actually  created  by  the  combined  cysto- 
scopic  radium  applicator.  The  putting  at 
rest  of  the  bladder,  during  convalescence,  by 
establishing  a  permanent  drainage,  adds 
greatly  to  the  comfort  of  the  patient  and  per- 
mits the  inspection  from  time  to  time  of  the 
vesical  cavity  with  a  minimum  of  discomfort 
to  the  patient. 

As  the  treatment  of  mahgnant  tumors  of 
the  bladder  is  at  best  precarious  and  uncer- 
tain, it  seems  desirous  to  put  the  bladder  in 
such  a  position  that  the  tumor  can  be  under 
constant  observation  for  a  long  period  of  time. 
With  this  idea  in  mind,  the  bladder  is  closed 
after  the  jnethod  of  Pilcher  in  making  his 
preliminary  cystotomy  for  prostatectomy. 
This  permanent  suprapubic  fistula  insures 
rest  of  the  bladder,  offers  an  opportunity 
for  study  of  the  tumor  mass,  from  time  to 
time,  by  suprapubic  cystoscopy  (thus  bring- 
ing the  growth  under  direct  observation,  as  it 


Fig.  13.  Illustrating  the  position  of  the  de  Pezzer 
catheter,  after  cystotomy. 

were)  and  affords  the  direct  visual  applica- 
tion of  radium  to  the  tumor  mass,  the  two 
latter  procedures  causing  the  patient  only  a 
minimum  of  discomfort  (Fig.  13). 

The  suprapubic  fistula  is  maintained  for 
many  months,  but  the  de  Pezzer  catheter  is 
changed  only  at  the  time  of  the  insertion  of 
the  radium  cystoscopic  applicator.  How- 
ever, the  patient  is  instructed  to  keep  the 
fistulous  tract  clean  by  daily  cleansing  with 
hydrogen  peroxide  and  an  antiseptic. 

Sodium  acid  phosphate  and  hexamethylen- 
amine  are  given  internally  and  the  patient  is 
encouraged  to  drink  large  quantities  of  water 
during  the  day. 

The  catheter  may  be  corked  with  a  stopper 
and  the  urine  withdrawn  from  time  to  time, 
or  the  patient  may  be  allowed  to  void  at  will ; 
but,  at  night,  it  is  well  to  connect  the  catheter 
with  the  drainage  tube  at  the  side  of  the  bed 
(Fig.  14). 

AD\-.\NTAGES    OF    DI.VTHERMY    OVER    CUTTING 
PROCEDURES 

In  the  operative  treatment  of  neoplasms 
of  the  urinary  bladder,  it  is  necessary  in  work- 
ing out  a  technique  to  keep  constantly  in 
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1-i:^.  14.  Phulograph  of  i>atii-iU  uilli  i\c  I'.v./.rr  ,,illir- 
ter  in  place,  the  distal  opening  of  the  catheter  being 
plugged  with  a  cork. 

mind  that  every  step  of  the  operation  must 
be  so  planned  as  to  avoid  implanting  tumor 
cells  on  raw  or  cut  surfaces.  This  has  been 
recently  emphasized  by  Beer. 

Diathermy  is  absolutely  bloodless  if  a  flat 
or  blunt  electrode  is  employed;  which,  if 
properly  used,  insures  not  only  total  destruc- 
tion of  the  mass  but  also  sufficient  coagula- 
tion of  the  tissues  in  the  immediate  neigh- 
borhood to  minimize  the  pos.sibility  of  cell 
implantation. 

Vascular  structures  situated  in  the  near 
vicinity  are  sealed,  thereby  lessening  the 
absorption  of  infection.  Consequently,  a 
shorter  convalescence  is  insured. 

On  account  of  the  absence  of  any  ex- 
tensive cutting  procedure  postoperative 
shock  is  minimized,  which  is  of  great  value 
in  operating  upon  patients  of  advanced 
years. 

Lastly  and  most  important  of  all,  are  the 
density  and  extent  of  the  scar  tissue  that  re- 
sults after  the  employment  of  diathermy  in 
treating  malignant  disease.  The  body  de- 
fense against  carcinoma  metastasis  lies  in  the 
formation  of  a  connective-tissue  capsule.  The 
scar  tissue  that  is  formed  after  a  diathermy 
burn  is  more  dense  and  spreads  farther  into 
the  surrounding  tissue  than  is  the  case  after 
any  cutting  operation.  We  have  here  then 
an  extensive  reinforcement  of  nature's  at- 
tempt to  throttle  the  embryonal  cell. 


Fig.  15.  Author's  cysto.scopic  radium  applicator.  «. 
Shows  the  radium  capsule  lying  on  the  tumor  after  with- 
drawal of  the  observation  cystoscope. 


THE    USE    OF    RADIUM 

The  cystoscopic  radium  applicator  (Fig. 
15),  that  is  here  illustrated,  is  the  same  as  that 
devised  for  the  urethra  and  illustrated  in  this 
journal  last  year,  except  that  it  is  a  little 
shorter  and  contains  a  flat  shoulder  at  the 
proximal  end  that  enables  it  to  be  fastened  to 
the  abdominal  wall  with  adhesive  tape.  The 
nickeled  radium  capsule  that  was  originally 
used  has  been  replaced  by  one  made  of  gold. 

The  amount  of  radiation  that  is  required  to 
effect  a  cure,  if  such  can  be  expected  in  a 
given  case,  varies.    If  one  expects  the  best 
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results  in  the  treatment  of  these  tumors  the 
co-operation  of  a  radiologist  is  advised. 

It  has  been  suggested  that  the  radium  appli- 
cator might  be  of  service  in  placing  the  radium 
element  over  a  carcinoma  of  the  prostate, 
once  a  suprapubic  fistula  has  been  established. 
I  desire  to  acknowledge  my  appreciation  and  thanks  to 
my  associate,  Dr.  V.  J.  O'Conor,  for  his  suggestions  and 
assistance  in  the  experimental  work  reported  in  this  paper. 
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THE  PHYSIOLOGICAL  METHOD  OF  TENDON  TRANSPLANTATION 

By  LEO  MAYER,  A.M.,  M.D.,  New  York 


DURING  the  winter  of  1916  I  published 
a  series  of  articles  in  this  journal 
describing  a  new  method  of  trans- 
ferring tendons.  This  method  I  termed 
"physiological"  since  it  attempted  to  corre- 
late each  step  of  the  operation  with  the  known 
facts  of  tendon  physiology  and  anatomy.  The 
first  paper  gave  a  brief  review  of  the  research 
work  dealing  with  the  finer  structure  and  the 
function  of  tendons,  the  second  paper  dealt 
with  operative  technique  and  the  third,  with 
the  clinical  results.  I  was  able  at  that  time  to 
report  about  200  cases  operated  on  during  my 
ser\ace  at  the  Oskar-Helene  Home  for  Crip- 
pled Children.  Since  the  progress  of  these 
cases  was  sufiiciently  encouraging  to  warrant 
further  trial  of  the  method,  I  have  used  it  con- 
sistently during  the  last  3  years,  and  with  the 
further  refinement  of  the  technique  which  this 
additional  experience  has  brought,  the  results 
have  improved  correspondingly.  To  the 
helpful  criticisms  of  colleagues,  particularly 
to  Dr.  Steindler,  of  Iowa  City,  and  to  Dr.  Bun- 
nell, of  San  Francisco,  this  improvement  is 
largely  due.  Dr.  Steindler  has  advised  the 
conservation  of  the  blood  supply  of  the  ten- 
dons wherever  this  is  feasible,  and  Dr.  Bun- 
nell by  devising  an  ingenious  clamp,  has 
applied  this  method  to  the  traumatic  surgery 
of  tendons.  To  invite  further  constructive 
I  riticisms  as  well  as  to  report  the  present 


status  of  the  physiological  method,  it  seems 
ad\asable  to  describe  the  operative  technique 
now  employed  and  to  summarize  the  end- 
results  of  the  last  3  years'  clinical  experience. 
The  essential  function  of  the  tendon  is 
transmission  of  the  contractile  force  of  the 
muscle.  It  corresponds  closely  to  the  rope  of 
a  derrick  and  just  exactly  as  the  entire  action 
of  the  rope  would  be  destroyed  by  a  single 
clamp  which  prevented  it  from  gliding,  so,  too, 
the  function  of  the  tendon  is  entirely  inhibited 
by  a  single  adhesion.  The  gliding  mechanism 
of  the  tendon  is  therefore  of  the  utmost 
physiological  importance  and  its  conservation 
is  the  first  requisite  in  all  tendon  operations. 
Strange  to  say,  despite  this  self-evident  fact, 
no  experimental  work  so  far  as  I  know,  had 
ever  been  done  on  this  subject  until  Dr.  Henze 
and  I ,  during  the  winter  of  1 9 1 2  at  the  suggestion 
of  Professor  Lange,  of  Munich,  made  a  study 
of  postoperative  adhesions  to  tendons  and  the 
methods  of  preventing  their  development. 
This  research  proved  that  the  introduction  of 
foreign  bodies  of  any  kind,  such  as  vaseline, 
bismuth  paste,  etc.,  instead  of  preventing  the 
formation  of  adhesions  served  rather  to  en- 
courage them;  that  on  the  other  hand  by 
retaining  the  normal  relationship  between  the 
tendon  and  its  sheath  (as  proposed  by  Biesal- 
ski),  the  normal  gliding  function  of  the  tendon 
could   be  perfectly  preserved.     Before   this 
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Fig.  I.  Diagrammatic  longitudinal  section  through  the 
tibialis  anticus  tendon  illustrating  the  manner  of  passing 
the  probe  downward  through  the  tendon  sheath.  The 
dotted  line  and  the  arrow  indicate  the  passage  of  the  probe 
through  the  lower  pole  of  the  tendon  sheath  and  out  near 
the  insertion  of  the  tendon. 

fact  could  be  effectively  applied  to  tendon 
transplantation  on  human  beings,  it  was  neces- 
sary to  learn  something  about  the  gliding 
mechanism  of  tendons,  a  subject  which,  like 
everything  else  connected  with  the  physiology 
of  tendons,  had  been  a  closed  book  both  to 
surgeon,  physiologist,  and  anatomist.  This 
second  research,  full  details  of  which  were 
published  in  the  opening  chapters  of  the 
volume  "The  Physiological  Method  of  Ten- 
don Transplantation"  (Biesalski  and  Mayer), 
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Fig.  2.  Diagrammatic  cross  section  of  the  calf  illustrat- 
ing the  division  into  the  anterior  and  lateral  muscular  com- 
partments by  a  fascial  septum  (a).  To  transfer  the  perone- 
us  longus  tendon  from  the  lateral  compartment  to  the 
anterior,  the  fascia  is  incised  at  the  points  indicated  by 
the  arrows  and  the  fascial  edges  are  then  everted  and 
brought  together  by  a  suture  as  indicated  in  b.  The 
paratenon  or  gliding  tissue  which  coats  the  deep  surface 
of  the  fascia  prevents  the  formation  of  adhesions. 

showed  that  the  essential  tissue  concerned 
with  the  motion  of  the  tendon  was  a  very  loose 
fatty  mesh-work,  rich  in  elastic  fibers,  which 
surrounds  the  tendon  on  all  sides  and  because 
of  its  elasticity  permits  the  tendon  to  glide 
to  and  fro  beneath  the  rigid  unyielding  fas- 
cia. For  this  tissue  I  suggested  the  term 
paratenon.  The  tendon  sheath  is  a  closed 
sack  containing  fluid  interposed  between  the 
tendon  and  the  restraining  fascial  band  or  the 
bone  at  any  place  where  the  tendon  changes  its 
direction.  The  object  of  the  sheath  is  to  serve 
as  a  fluid  buft"er  to  diminish  friction  at  this 
point.  A  sheath  is  not  present  when  the  ten- 
don runs  a  straight  course,  since  then  the 
paratenon  is  sufficient  to  permit  gliding.  At 
the  upper  part  of  most  tendon  sheaths,  there 
is  a  special  mechanism  termed  the  plica, 
which  acts  as  a  kind  of  valve  permitting  the 
free  motion  of  the  tendon  and  at  the  same 
time  keeping  the  tendon  sheath  intact.  The 
surface  of  the  tendon  is  coated  with  cells 
differing  in  their  histological  structure  from 
those  in  the  deeper  layer  of  the  tendon  and 
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Fig.  3.  Diagrams  illustrating  the  transfer  of  the  pero- 
neus  longus  to  replace  the  tibialis  anticus.  a,  Shows  the 
form  and  location  of  the  fascial  flaps  which  are  everted 
to  facilitate  the  passage  of  the  peroneus  longus  from  the 
lateral  muscular  compartment  to  the  anterior,  b,  Illus- 
trates the  course  of  the  peroneal  tendon  over  the  fascial 
flaps  after  they  have  been  everted  and  united  by  a  Lam- 
bert suture.  The  paratenon  coating  the  everted  deep  layer 
of  the  fascia  prevents  the  formation  of  adhesions. 

judging  by  the  formation  of  adhesions  when 
these  cells  are  destroyed,  they  seem  to  be 
particularly  adapted  to  the  gliding  of  the 
tendon.  Where  the  tendon  rubs  against  the 
bone  or  fascial  band,  these  cells  assume  the 
character  of  cartilage  cells.  They  are  par- 
ticularly poor  in  blood  vessels,  whereas  the 
deeper  layers  of  the  tendon  which  are  not 
exposed  to  friction  are  comparatively  much 
more  vascular. 

The  tension  of  tendons,  as  has  been  deter- 
mined by  a  series  of  experiments  on  dogs  as  well 
as  by  careful  measurements  during  operations 
on  human  beings,  varies  directly  according 
to  the  strength  of  the  muscle  and  the  degres 
of  its  contraction,  but  for  all  muscles  and  all 
tendons  one  measurement  remains  constant: 
when  under  an;esthesia  with  the  muscles  com- 
pletely relaxed,  the  extremity  is  held  in  such 
position  that  the  origin  of  the  muscrt;  and  the 
insertion  of  the  tendon  are  brought  as  near 
together  as  possible,  then  the  tension  of  the 
tendon  is  zero.     For  instance,  if  the  foot  is 


held  inverted  and  dorsiflexed,  in  other  words, 
the  origin  and  insertion  of  the  tibialis  anticus 
muscle  is  brought  as  near  together  as  possible, 
then  the  tension  of  the  tibialis  anticus  tendon 
is  zero.  This  fact  is  of  easy  application  to  all 
tendon  operations  since  the  operator  need 
only  hold  the  limb  in  the  position  indicated 
and  suture  the  tendon  with  just  enough  force 
to  render  its  course  a  straight  one.  In  addition 
to  the  gliding  mechanism  and  the  tension  of 
tendons,  other  important  anatomical  data 
were  published  dealing  with  the  blood  supply 
of  tendons,  the  relation  of  tendons  to  fascial 
septa,  the  effect  of  traumatism  and  the  rela- 
tive strength  of  various  methods  of  tendon 
suture. 

Applied  to  tendon  operations,  these  facts 
resulted  in  a  system  of  operations  in  which  the 
cardinal  principle  was  the  correlation  of  the 
operative  technique  with  the  known  facts  of 
tendon  physiology,  and  in  particular  the  re- 
tention of  the  normal  relationship  between  the 
tendon  and  its  gliding  mechanism.  There 
must,  of  course,  be  absolute  asepsis,  minimal 
haemorrhage  and  minimal  traumatism.  In 
addition  the  operations  must  meet  the  fol- 
lowing demands: 

1.  They  must  whenever  possible  restore 
the  normal  relationship  between  the  tendons 
and  the  sheath. 

2.  The  course  of  the  tendon  from  its  ori- 
ginal site  to  that  of  the  paralyzed  tendon 
must  run  through  tissue  adapted  to  the  glid- 
ing of  the  tendon.  Injury  to  the  periosteum 
or  the  crude  boring  of  a  hole  through  fascia 
or  interosseous  membrane  is  inconsistent  with 
this  demand. 

3.  The  normal  insertion  of  the  tendon 
must  be  imitated  wherever  possible  by  im- 
planting the  tendon  directly  into  bone  or 
cartilage,  preferably  at  the  insertion  of  the 
paralyzed  tendon. 

4.  The  normal  tension  oi  the  transplanted 
tendon  must  be  re-established  and  the  physio- 
logical length  of  the  transplanted  muscle  thus 
maintained. 

5.  The  line  of  traction  of  the  transplanted 
tendon  must  be  such  as  to  enable  it  etTectively 
to  do  the  work  of  the  paralyzed  tendon. 

The  operations  to  be  described  in  this  pa- 
per fall  into  four  groups: 
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The  author's  tendon  clamp. 


First,  tendon  transplantations,  or  more  ac- 
curately "transfers,"  in  which  the  insertion 
of  the  tendon  is  altered. 

Second,  true  transplants  or  "free"  trans- 
plants, in  which  a  portion  of  a  tendon  is 
removed  and  grafted  into  a  new  position, 
usually  to  bridge  the  gap  between  the  re- 
tracted ends  of  a  di\'ided  tendon. 

Third,  tendolysis  to  free  a  tendon  from 
adhesions  and  prevent  their  reformation. 

Fourth,  tendon  suture  for  traumatic  di- 
vision of  tendons. 

As  the  last  is  accurately  described  by  Bun- 
nell, I  shall  not  repeat  it  here,  but  simply  refer 
the  reader  to  Bunnell's  article  in  Surgery, 
Gynecology  and  Obstetrics  for  January, 
1918.  Tendolyses  are  now  frequently  done 
for  the  finger  tendons,  and  I  shall  describe  one 
such  operation  as  typical.  The  free  tendon 
graft  is  applicable  to  any  site  and  I  shall 
describe  a  typical  operation  for  the  lower  and 
the  upper  extremity.  My  own  experience  has 
been  concerned  chiefly  with  the  first  group  of 
operations,  the  tendon  transfers,  which  are 
of  the  utmost  importance  in  the  treatment 
of  the  residual  paralyses  not  only  of  polio- 
myelitis but  of  extensive  gunshot  injuries. 
In  this  group  I  shall  describe  four  operations 
for  the  lower  extremity,  namely:  for  paralytic 
flat  foot,  club-foot,  hollow  foot,  and  paralysis 
of  the  extensors  of  the  knee;  and  three  for  the 
upper  extremity,  for  drop-wrist  and  for  corn- 


Fig.  5.  The  fi.xation  suture.  This  is  inserted  by  using  a 
suture  with  a  straight  needle  at  each  end.  With  the  first 
needle,  two  transverse  stitches  are  taken  through  the  ten- 
don and  then  a  longitudinal  which  is  brought  out  at  the 
cut  surface  of  the  tendon.  With  the  second  needle  a  longi- 
tudinal stitch  only  is  taken  which  emerges  on  the  cut  sur- 
face. This  fi.xation  suture  will  stand  great  tension  without 
tearing. 

plete  division  of  the  flexors  and  extensors  of  a 
single  finger. 

Technique  in  Detail 
group  i. — ten'don  transfers 

/.  Paralytic  flat  foot.  The  operation  usually 
indicated  is  the  transfer  of  the  peroneus  lon- 
gus  to  replace  the  paralyzed  tibialis  anticus. 
The  chief  anatomical  difficulty  in  the  execu- 
tion of  the  operation  is  the  fact  that  the 
peroneus  longus  lies  in  a  fascial  compartment 
separated  throughout  its  extent  from  that 
of  the  tibialis  anticus.  To  overcome  this 
difficulty  a  fascial  plastic  is  necessary.  The 
first  step  of  the  operation  is  the  preparation 
of  the  implantation  site  for  the  peroneal  ten- 
don. An  incision  about  2  inches  long  bowed 
with  the  convexity  toward  the  sole  of  the 
foot  is  made  over  the  insertion  of  the  tibialis 
anticus.  The  paralyzed  tendon  is  exposed  at 
its  insertion,  slit  longitudinally  for  about  i 
inch  and  the  subjacent  bone  or  cartilage  of  the 
internal  cuneiform  is  grooved  with  a  small 
gouge  for  the  reception  of  the  peroneal  ten- 
don. It  is  advisable  to  prepare  the  implanta- 
tion site  as  the  first  step  of  the  operation  so  as 
to  avoid  exposing  the  peroneal  tendon  to  the 
air  more  than  is  absolutely  necessary.  The 
method  heretofore  commonly  practiced  of 
freeing  the  peroneal  tendon  and  wrapping  it 
up  in  gauze  while  the  implantation  site  is 
being  prepared,  is  to  be  condemned  as  un- 
physiological,  since  the  gliding  cells  on  the 
surface  of  the  tendon  are  readily  traumatized 
by  contact  with  any  foreign  substance.  It  is 
quite  essential  for  the  successful  gliding  of  the 
transplanted  tendon  that  it  be  transferred  from 
its  original  site  to  the  new  one  within  a  very 
few  minutes  and  with  minimal  handhng.    The 
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Fig.  6  (at  left).  Paralytic  flat  foot  due  to  paralysis  of 
the  tibialis  anticus  and  posticus. 

Fig.  7.  Same  patient  after  transfer  of  the  peroneus 
longus  to  replace  the  paralyzed  tibialis  anticus.  The  plano- 
valgus  deformity  has  been  entirely  corrected. 

cuneiform  bone  is  purposely  traumatized  so 
as  to  encourage  its  osteogenetic  activity. 
Adhesion  between  the  tendon  and  the  trauma- 
tized bone  occurs  in  less  than  16  days  and  the 
union  by  that  time  is  sufficiently  firm  to  permit 
active  motion  of  the  transplanted  tendon. 

The  second  incision  about  one  inch  long,  is 
made  near  the  upper  pole  of  the  tibialis 
sheath,  about  2  inches  above  the  tip  of  the 
internal  malleolus.  The  sheath  is  opened  just 
enough  to  permit  the  passage  of  a  probe  down- 
ward through  the  sheath  and  out  at  its  lower 
extremity  (Fig.  i).  The  tip  of  the  probe  is 
then  seen  to  emerge  just  at  the  insertion  of  the 
tibialis  anticus.  The  probe  should  be  bent 
slightly  near  the  tip  and  should  be  jjassed  in 
such  a  way  as  to  lie  on  the  anterior  surface 
of  the  tendon.  Unless  this  precaution  is  taken, 
the  probe  has  a  tendency  to  slip  olT  to  the  side 
and  to  trauTrnatize  the  mesotenon  or  vascular 
membrane  which  connects  the  tendon  with 
the  floor  of  this  sheath.  Into  the  eye  of  the 
probe  is  threaded  a  strong  silk  or  linen  suture. 
The  two  free  ends  of  the  suture  are  passed 
through  the  eye  so  that  the  loop  can  be  util- 
ized at  a  later  step  of  the  operation  to  draw 


the  tendon  downward  without  the  necessity 
of  knotting.  Even  a  small  knot  is  bound  to 
traumatize  verj^  much  more  than  the  smooth 
loop.  The  probe  is  drawn  entirely  through  the 
sheath  leaving  the  guide  suture  in  place. 

The  third  incision  must  be  a  long  one,  since 
the  peroneal  tendon  must  be  exposed  up  to 
the  middle  of  the  calf  if  it  is  to  be  given  the 
proper  line  of  traction.  A  common  mistake  is 
to  free  the  tendon  only  a  short  distance  above 
the  external  malleolus  thus  rendering  its 
course  transverse  rather  than  vertical.  Its 
action  under  such  circumstances  is  just  the 
opposite  of  that  required;  it  everts  the  foot 
instead  of  inverting  it.  The  incision  runs  from 
the  middle  of  the  calf  downward  to  the  exter- 
nal malleolus,  around  it,  and  down  to  the 
cuboid  bone.  It  is  made  slightly  S-shaped,  the 
upper  part  of  the  incision  nearer  to  the  tibia, 
the  lower  part  near  the  fibula.  This  is  done  so 
as  to  facilitate  the  execution  of  the  fascial 
plastic.  The  skin  and  subjacent  tissues  are 
retracted  from  the  underlying  fascia  until 
not  only  the  peroneal  muscles  but  also  the 
muscles  of  the  anterior  fascial  compartment 
are  visible.  A  longitudinal  slit  is  made  in  the 
fascia  over  the  anterior  compartment  and  over 
the  lateral  compartment  (Fig.  2).  Depending 
upon  the  age  of  the  patient,  these  openings 
in  the  fascia  should  be  from  2  to  3  inches 
long.  With  a  little  practice  it  is  easy  to  esti- 
mate their  length  correctly.  At  each  end  of 
the  longitudinal  slit  small  transverse  inci- 
sions are  made  to  permit  the  eversion  of  the 
fascia  (Fig.  3).  The  object  of  this  procedure 
is  to  evert  the  deep  layer  of  the  fascia  which 
is  coated  with  paratenon  or  gliding  tissue, 
and  over  this  gliding  tissue  the  peroneal  ten- 
don can  be  made  to  pass  from  one  fascial  com- 
parttncnt  into  the  other.  If  this  were  not  done 
adhesions  would  almost  certainly  occur,  since 
traumatism  to  the  fascial  septum,  as  shown 
both  experimentally  and  in  secondary  opera- 
tions, gives  rise  to  adhesions  which  would  im- 
pede the  gliding  of  the  tendon.  The  two 
fascial  edges  are  united  by  means  of  a  fine 
silk  suture  inserted  in  much  the  same  way  as 
the  serosa  stitch  of  a  gastro-enterostomy.  It 
is  very  important  that  the  surface  of  the  fascia 
coated  with  gliding  tissue,  be  entirely  un- 
touched by  any  instrument  or  gauze.     Only 
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the  edge  which  is  inverted  by  the  stitch  is 
grasped  by  the  forceps.  The  suture  itself  when 
properly  inserted,  does  not  show  at  all.  I 
have  found  the  Cashing  modification  of  the 
Lembert  suture  more  practical  than  any 
other.  Instead  of  tying  the  suture  at  the 
lower  end  of  the  fascial  flap,  it  is  advisable 
to  take  an  additional  stitch  so  as  to  tie  at  a 
somewhat  lower  point  and  thus  avoid  any 
possible  contact  of  the  tendon  with  the  knot. 
The  eye  probe  must  now  be  passed  from 
the  upper  pole  of  the  tibialis  sheath  beneath 
the  fascia  and  out  in  the  region  of  the  fascial 
plastic.  The  upper  end  of  the  guide  suture 
lying  in  the  tibialis  sheath  is  drawn  beneath 
the  fascia  by  means  of  the  probe.  The  guide 
suture  thus  runs  from  the  fascial  plastic  be- 
neath the  fascia  cruris  into  the  tibialis  anti- 
cus  sheath,  downward  through  the  sheath  and 
out  near  the  insertion  of  the  tibialis  tendon. 
It  is  everywhere  in  contact  with  gliding  tissue 
and  by  drawing  the  peroneal  tendon  along 
this  course,  it  will  make  its  pathway  corres- 
pond to  the  normal.  Only  after  all  these  pre- 
paratory steps  is  the  operator  ready  to  expose 
the  peroneal  tendon.  The  tendon  is  freed  by 
prolonging  the  fascial  incision  already  made 
over  its  upper  end  downward  until  the  sheath 
has  been  opened  and  then  along  the  sheath  to 
the  groove  in  the  cuboid  bone  where  the 
peroneal  tendon  passes  into  the  sole  of  the 
foot.  It  is  at  this  point  that  the  tendon 
should  be  divided,  since  experience  has  shown 
that  it  is  then  just  long  enough  to  reach  to  its 
new  point  of  insertion.  The  tip  of  the  divided 
tendon  is  grasped  with  the  tendon  clamp 
(Fig.  4)  and  a  No.  2  chromic  suture  is  inserted 
as  indicated  in  Figure  5.  The  ends  of  the  su- 
ture are  left  long  to  facilitate  drawing  the  ten- 
don downward  through  the  sheath  of  the 
tibialis  anticus.  As  rapidly  as  possible  the 
tendon  is  now  freed  up  to  the  lowermost 
muscle  fibers  and  drawn  over  the  fascial  bridge 
downward  through  the  tibialis  sheath  (Fig. 
3,  b).  While  doing  this  the  first  assistant 
must  hold  the  tendon  in  the  air  by  means  of 
any  smooth  instrument  so  as  to  prevent  the 
tendon  from  buckling.  The  operator  must 
grasp  the  end  of  the  tendon  with  a  forceps 
and  start  it  on  its  pathway,  since  otherwise 
tortion  is  likely  to  occur.     This  step  of  the 


Fig.  8  (at  left).  The  effect  of  transplantation  of  the 
peroneus  longus  through  the  sheath  of  the  tibiahs  anticus 
in  a  case  of  severe  paralytic  fiat  foot  due  to  paralysis  of 
both  tibialis  anticus  and  tibialis  posticus.  Note  the  com- 
plete absence  of  planus  deformity.  Operation  June,  1918; 
photographed  July,  1920. 

Fig.  9.  Same  patient  as  in  Figure  8  illustrating  the  de- 
gree of  voluntary  inversion  subsequent  to  the  transplanta- 
tion of  the  peroneus  longus  through  the  sheath  of  the 
tibialis  anticus. 

operation,  more  than  any  other,  requires 
practice  and  team  play.  Its  execution  ought 
not  to  require  more  than  5  seconds. 

The  long  incision  is  closed  at  once  to  prevent 
further  exposure  of  the  tendon  to  the  air, 
then  the  second  incision  is  closed.  The  op- 
erator is  then  ready  to  attach  the  tendon  to 
its  new  insertion.  The  ends  of  the  chromic 
gut  suture  are  passed  into  a  stout  cervix 
needle  with  which  several  firm  bites  are  taken 
through  fascia  and  cartilage.  The  fixation 
should  be  such  as  to  draw  the  tendon  directly 
against  the  bed  in  the  internal  cuneiform  bone 
already  prepared  for  it.  The  two  halves  of 
the  split  tibialis  tendon  are  united  to  the 
tendon  so  as  to  give  additional  security.  This 
method  of  fixation  meets  the  demands  of 
mechanical  security  and  also  of  physiological 
fixation,  since  the  traumatized  bone  cells 
react  to  hold  the  tendon  secure.  To  deter- 
mine the  degree  of  tension  under  which  the 
tendon  should  be  sutured,  the  operator  has 
recourse  to  the  rule  already  referred  to,  name- 
ly, that  when  under  anaesthesia  the  origin  and 
insertion  of  a  muscle  and  its  tendon  are  ap- 
proximated, the  tension  of  the  tendon  is  zero. 
The  foot  is  therefore  inverted  and  dorsiflexed 
and  the  peroneal  tendon  is  pulled  upon  with 
just  enough  force  to  render  its  course  straight. 
It  will  be  found  that  its  length,  if  it  has  been 
divided  at  the  cuboid  groove,  is  just  sufllcient 
to  make  it  reach  the  bony  implantation  site 
prepared  for  it. 

The  operation  is  concluded  by  suturing  the 
first  skin  incision.    The  foot  is  then  immobi- 
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Fig.  lo.  Transfer  of  the  tibialis  anticus  to  replace  the 
paralyzed  evertors  of  the  foot  in  a  case  of  paralytic  club- 
foot. The  drawing  illustrates  the  second  incision  which 
e.xposes  the  tibialis  anticus  tendon.  The  fascia  is  retracted 
by  a  clamp  exposing  the  extensor  longus  digitorum  ten- 
dons above  their  sheath.  The  probe  inserted  at  this  point 
passes  downward  along  the  tendons  into  the  sheath  of  the 
extensor  longus  digitorum  and  out  near  the  insertion  of  the 
peroneus  tertius.  (From  Mayer,  Orthopedic  Treatment  of 
Gunshot  Injuries.) 

lized  in  plaster-of-Paris  in  a  position  of  in- 
version and  dorsifle.xion. 

2.  Paralytic  club-foot.  Transplantation  of 
the  tibialis  anticus  is  done  to  replace  the  ever- 
tors of  the  foot.  A  horseshoe-shaped  incision 
is  made  over  the  insertion  of  the  peroneus 
tertius,  the  skin  flap  being  directed  upward. 
The  tendon  of  the  peroneus  tertius  is  split  at 
its  insertion  and  a  groove  cut  in  the  fourth 
and  fifth  metatarsal  bones  for  the  reception 
of  the  tibialis  tendon. 

The  second  incision  is  made  along  the 
course  of  the  tibialis  anticus  tendon  from  a 
point  slightly  proximal  to  the  upper  pole  of  the 
sheath  downward  to  its  insertion.  The  fascia  is 
incised  just  above  the  sheath  and  is  retracted 
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Fig.  II.  Diagram  illustrating  the  passage  of  the  probe 
through  the  sheath  of  the  extensor  longus  digitorum  for 
the  transference  of  the  tibialis  anticus  to  the  outer  side 
of  the  foot.  The  dotted  line  and  the  arrow  indicate  the 
direction  of  the  probe  through  the  sheath  and  its  emer- 
gence at  the  insertion  of  the  peroneus  tertius. 

toward  the  outer  side  of  the  leg  so  as  to  expose 
the  extensor  proprius  hallucis  and  the  ex- 
tensor longus  digitorum  (Fig.  lo).  An  eye 
probe  threaded  with  a  guide  suture  is  now 
passed  downward  along  the  course  of  the 
extensor  longus  digitorum  tendons  and  made 
to  enter  its  sheath  (Fig.  ii).  This  is  a 
simple  procedure  if  the  operator  is  careful  to 
make  the  tip  of  the  probe  hug  the  tendon. 
This  is  best  done  by  making  a  small  hole  in 
the  paratenon  which  surrounds  the  tendons 
into  which  the  tip  of  the  probe  is  inserted. 
On  entering  the  sheath  the  probe  finds  its  way 
readily  downward  and  is  made  to  emerge  over 
the  peroneus  tertius  tendon  which  runs 
through  the  same  sheath  as  the  long  extensor 
(Fig.  ii).  The  probe  is  pulled  through 
bringing  the  guide  suture  after  it.  The  tibialis 
anticus  sheath  is  split  open  its  entire  length 
and  the  tendon  cut  away  at  its  point  of  inser- 
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tion.  Unless  the  full  length  of  the  tendon  be 
secured,  it  will  prove  too  short  to  reach  to  the 
outer  side  of  the  foot.  It  is  advisable  to 
take  a  small  bit  of  cartilage  or  bone  with  the 
tendon  since  this  renders  the  union  at  the 
new  point  of  implantation  particularly  firm. 
The  tendon  is  threaded  with  the  usual  fixation 
suture,  freed  from  its  mesotenon  and  by 
means  of  the  guide  suture  drawn  downward 
through  the  sheath  of  the  extensor  longus 
digitorum  and  made  to  emerge  at  the  inser- 
tion of  the  peroneus  tertius.  Here  it  is  fas- 
tened to  the  groove  already  made  in  the  bone. 
The  operation  is  concluded  by  suturing  fascia 
and  skin.  The  leg  is  immobilized  with  the 
foot  in  maximum  eversion  and  dorsiflexion. 

In  mild  cases  of  club-foot  the  extensor 
proprius  hallucis  may  be  used  instead  of  the 
tibialis  anticus.  The  operation  is  performed 
in  exactly  the  same  manner. 

J.  Paralytic  cavus  (paralysis  of  the  gastroc- 
nemius] and  soleus).  Transplantation  of  the 
peroneus  longus  or  brevis  combined  with  that 
of  flexor  longus  hallucis  is  done  to  replace  the 
paralyzed  Achilles  tendon.  This  operation  is 
indicated  in  cases  of  moderate  cavus  deform- 
ity. When  the  cavus  deformity  is  marked, 
bone  operations,  either  astragalectomy  or  the 
Jones  operation,  are  necessary. 

After  a  preliminary  division  of  the  plantar 
fascia,  of  the  plantar  muscles  and  if  necessary 
of  the  long  plantar  ligaments,  the  foot  is 
wrenched  thoroughly  so  as  to  restore  the 
normal  form.  Two  transverse  incisions  are 
made  over  the  back  of  the  heel  excising  an 
ellipse  the  width  of  which  is  dependent  on  the 
amount  of  redundancy  of  the  skin.  Sufficient 
skin  should  be  excised  to  draw  the  heel  toward 
the  knee  with  all  the  traction  that  the  suture 
line  can  stand.  Through  the  two  lateral  pro- 
jections of  this  elliptical  incision,  the  peroneal 
tendons  are  exposed  on  one  side  and  the  flexor 
longus  hallucis  tendon  on  the  other. 

The  peronei  are  easily  found  but  the  long 
flexor  of  the  toe  lies  buried  beneath  a  fascial 
plane  which  holds  it  close  against  the  groove 
in  the  astragalus  (Fig.  14).  The  large  vessels 
and  the  posterior  tibial  nerve  should  be  drawn 
forward  until  this  fascial  band  is  exposed  and 
only  after  its  incision  will  the  tendon  become 
visible.    The  tendons  are  cut  off  as  low  as  pos- 
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Fig.  12  (at  left).    Paralytic  club-foot  before  treatment. 

Fig.  13.  Same  patient  as  in  Figure  12  one  year  after 
transplanting  the  tibialis  anticus  through  the  sheath  of 
the  e.xtensor  longus  digitorum  to  replace  the  paralyzed 
evertors  of  the  foot.  The  transplanted  tendon  functions 
with  sufficient  strength  to  maintain  normal  muscle  balance. 

sible,  threaded  with  the  usual  fixation  suture, 
drawn  through  a  slit  in  the  Achilles  tendon 
and  fastened  firmly  to  the  os  calcis  which  has 
been  grooved  for  their  reception  as  in  the 
previous  operations. 

The  wound  is  closed  by  interrupted  sutures 
with  sufficient  tension  to  draw  the  tuberosity 
of  the  OS  calcis  upward  toward  the  knee.  In 
putting  on  the  plaster  it  is  advisable  to  fix  the 
heel  in  this  position  and  after  this  first  part  of 
the  plaster  has  hardened,  to  apply  a  second 
portion  in  which  the  forefoot  is  forced  dorsal- 
ward  so  as  to  correct  the  cavus  deformity. 

4.  Paralysis  of  the  extensors  of  the  knee.  To 
correct  this  condition  transplantation  of  the 
hamstring  muscles  is  done.  In  this  operation 
the  sheath  method  is  not  feasible  since  the 
tendons  at  the  knee,  unlike  those  at  the  foot, 
are  not  equipped  with  a  sheath.  This  is  due 
to  the  fact  that  with  the  exception  of  the 
quadriceps,  the  tendons  run  approximately  a 
straight  course  and  a  sheath  is  a  physiological 
necessity  only  when  the  tendons  change  their 
direction.  In  the  case  of  the  quadriceps  ten- 
don the  knee-joint  and  the  quadriceps  bursa 
take  the  place  of  the  sheath.  The  technique 
of  the  operation,  therefore,  is  quite  different 
from  that  employed  in  the  operations  about 
the  foot.  At  the  same  time,  it  varies  suffi- 
ciently from  the  older  operative  methods,  in 
certain  important  details,  to  justify  its  inclu- 
sion in  this  sytem  of  tendon  transplantations. 
The  site  of  implantation  is  first  prepared  by 
a  longitudinal  incision  extending  from  a  point 
2  inches  above  the  patella  vertically  down- 
ward to  its  lower  pole.  A  small  vertical  inci- 
sion is  made  from  the  upper  border  of  the 


S36 


SURGERY,   GYNECOLOGY  AND   OBSTETRICS 


-Internal  Malleolus 


Tendon  of- 
Tibialis  posticus 

Tendon  of  Flexor 
longus  Digitorum 


Jlstragodns- 


Fig.  14.  Diagram  illustrating  the  fascial  planes  covering 
the  tendon  of  the  flexor  longus  hallucis  at  the  ankle.  To 
expose  the  tendon  the  superficial  layer  of  the  deep  fascia 
(liganaentum  lacinatum)  must  be  incised,  the  posterior 
tibial  artery  and  nerve  drawn  toward  the  ankle  and  then 
the  deep  layer  of  the  fascia  opened  before  the  tendon  is 
exposed  to  view.  (From  Mayer,  Orthopedic  Treatment  of 
Gunshot  Injuries.) 

patella  to  about  its  middle  and  a  correspond- 
ing horizontal  incision  along  the  superior 
border.  Two  Httle  flaps  are  thus  outlined 
which  are  retracted  together  with  the  super- 
ficial bone  layers  thus  exposing  the  raw  sur- 
face of  the  patella  against  which  the  im- 
planted tendons  are  to  be  brought  (Fig.  16). 
The  second  step  of  the  operation  consists  in 
reefing  the  paralyzed  quadriceps  tendon  by 
means  of  two  mattress  sutures.  The  pur- 
pose of  this  procedure  is  to  pull  the  patella 
as  far  upward  as  possible  so  that  when  the 
transplanted  muscles  begin  to  contract,  their 
full  force  will  be  exerted  at  once  to  extend  the 
calf  instead  of  expending  part  of  their  energ>' 
in  first  pulling  the  patella  upward. 

The  patient  is  then  turned  on  the  side  and 
a  long  incision  is  made  exposing  the  biceps  ten- 
don from  a  point  almost  half  way  to  the  hip 
down  to  the  head  of  the  fibula.  Before  freeing 
the  tendon,  the  external  pojjliteal  nerve  must 
be  found  and  drawn  out  of  the  way.  In  cut- 
ting away  the  tendon  from  its  insertion,  care 
must  be  taken  not  to  injure  the  external  lateral 
ligament  of  the  knee-joint  which  it  will  be 
remembered,  also  inserts  into  the  head  of  the 
fibula.  The  tendon  and  muscle  must  be 
freed  until  its  course,  when  transposed,  will  be 
an  oblique  one  and  not  transverse.  The  more 
vertical  the  pull  of  the  transplanted  muscle, 
the  more  effective  it  will  be  and  the  sacrifice 


of  a  few  muscle  fibers  is  more  than  outbalanced 
by  the  increased  mechanical  efficiency  se- 
cured by  the  proper  line  of  traction.  The 
tendon  is  drawn  forward  through  a  sub- 
cutaneous channel  previously  made  by  means 
of  a  stout  dressing  forceps.  The  channel  must 
be  sufficiently  wide  to  allow  free  passage  and 
the  muscle  itself  must  not  be  twisted  during 
the  transfer. 

The  biceps  is  not  anchored  to  the  patella  at 
once  but  before  this  is  done,  the  patient  is 
again  turned  so  as  to  expose  the  inner  side 
of  the  thigh  and  through  a  third  incision,  the 
inner  group  of  hamstring  muscles  is  exposed. 
Any  one  of  these,  except  the  semimembrano- 
sus, is  suitable. 

The  operator  selects  whichever  muscle  seems 
most  suitable,  frees  it  a  sufficient  distance 
upward  to  make  its  course  straight  and  brings 
it  forward  through  a  subcutaneous  channel 
similar  to  that  already  made  for  the  biceps. 
The  two  transposed  tendons  are  then  cut  off 
equal  in  length.  Each  is  threaded  with  the 
usual  fixation  suture  and  then  anchored 
securely  to  the  patella  in  such  a  way  as  to 
rest  against  the  raw  bone-area  already  pre- 
pared for  it.  The  retracted  periosteal  flaps 
are  united  over  the  tendons  thus  pressing 
them  firmly  against  the  bone  (Fig.  17).  Sev- 
eral stitches  are  taken  above  the  implantation 
site  holding  the  two  tendons  together.  This 
renders  the  resultant  pull  almost  a  vertical 
one  and  thus  approximates  the  action  of  the 
paralyzed  muscle.  The  operation  is  concluded 
by  the  usual  continuous  skin  sutures. 

5.  Inoperable  musciilospiral  paralysis. 
Transplantation  of  flexor  carpi  radialis,  flexor 
carpi  ulnaris  and  sometimes  of  the  pronator 
radii  teres  to  the  dorsum  of  the  hand  for  drop 
wrist.  The  operation  is  a  complicated  one 
and  cannot  be  considered  as  reliable  as  those 
already  outlined,  owing  to  the  fact  that  some 
of  the  transplanted  tendons  have  to  be  at- 
tached to  the  paralyzed  tendons  instead  of 
directly  to  the  bone.  The  details  of  the  opera- 
tion vary  somewhat  depending  upon  whether 
or  not  the  pronator  radii  teres  is  used.  I  shall 
first  describe  the  operation  when  the  pronator 
is  not  employed. 

The  insertions  of  the  extensor  carpi  radialis 
longior  and  brcvior  are  first  exposed  by  means 
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Fig.  15,  a  and  b.  These  photographs 
illustrate  the  effect  of  transferring  the 
peroneus  longus  and  flexor  longus  hallucis 
to  replace  the  paralyzed  gastrocnemius 
and  soleus.  Before  the  operation  there 
was  a  marked  degree  of  cavus  and  total 
inabiUty  to  hold  the  body  weight  on  the 
toes.  Note  the  normal  form  of  the  font 
and  the  ability  of  the  patient  to  stand  nn 
tip-toe. 
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of  a  2  inch  curving  incision  on  the  dorsum 
of  the  hand.  One  of  the  tendons  is  slit  longi- 
tudinally and  the  bone  grooved  for  the  recep- 
tion of  the  tendon  to  be  transplanted.  A 
second  small  incision  is  made  just  above  the 
annular  ligament  and  a  probe  passed  upward 
through  the  sheath  of  the  extensor  carpi  radi- 
alis  is  made  to  emerge  at  this  point.  If  the 
sheath  is  found  sufficiently  roomy  to  permit 
the  passage  of  the  tendon  to  be  transplanted, 
a  guide  suture  is  drawn  through  it.  If,  how- 
ever, the  room  is  scanty,  one  of  the  extensor 
tendons  is  withdrawn  from  the  sheath  after 
cutting  it  off  about  i  inch  from  its  insertion. 
The  second  incision  about  6  inches  long  on 
the  anterior  surface  of  the  arm  exposes  the 
flexor  carpi  radialis  tendon.  The  incision 
must  pass  far  enough  downward  to  allow  the 
di\'ision  of  the  tendon  where  it  is  passing 
through  the  bony  canal  of  the  trapezium, 
since  this  is  the  requisite  length  of  tendon  to 


reach  the  new  site  of  implantation.  The 
tendon  is  drawn  subcutaneously  to  the  upper 
pole  of  the  extensor  carpi  radialis  sheath, 
downward  through  the  sheath,  and  fastened 
to  the  metacarpal  bones  by  the  usual  fixation 
method. 

Through  the  small  incision  at  the  upper  part 
of  the  extensor  carpi  radialis  sheath,  the  long 
extensor  tendon  of  the  thumb  is  next  exposed. 
Through  a  third  incision  over  the  ulnar  aspect 
of  the  arm,  the  flexor  carpi  ulnaris  is  found, 
freed,  and  drawn  to  the  dorsum  of  the  hand 
where  it  is  united  to  the  long  extensor  of  the 
thumb.  The  suture  may  be  either  by  means 
of  the  Bunnell  method  or,  owing  to  the  fact 
that  the  tendons  overlap,  the  thumb  tendon 
may  be  drawn  through  a  slit  in  the  flexor  and 
united  to  it  by  means  of  several  interrupted 
sutures  (Fig.  18).  When  the  operation  is  per- 
formed by  this  method,  complete  extension 
of  the  fingers  is  not  secured,  but  an  excellent 
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Fig.  i6  (at  left).  This  illustrates  the  method  of  reflect- 
ing the  osteoperiosteal  flaps  from  the  surface  of  the  patella 
preparatory  to  the  implantation  of  the  hamstring  tendons. 

Fig.  17.  This  illustrates  the  suture  of  the  osteoperiosteal 
flaps  over  the  transplanted  hamstring  tendons  after  their 
attachment  to  the  patella.  The  flaps  hold  the  tendons 
firmly  against  the  raw  bone  surface  and  insure  firm  union. 
The  tendons  are  united  to  one  another  above  the  patella 
so  as  to  make  the  line  of  traction  as  neaily  vertical  as 
possible.  (From  Mayer,  Orthopedic  Treatment  of  Gunshot 
Injuries.) 


functional  result  ensues  owing  to  the  good 
dorsal  flexion  of  the  wrist  and  to  the  fact  that 
the  lumbricals  and  interossei  extend  the  two 
distal  phalangeal  joints. 

When  the  pronator  radii  teres  can  be  trans- 
planted also,  a  full  extension  of  the  fingers  can 
be  secured  by  utilizing  the  flexor  carpi  radialis 
for  the  extensor  communis  digitorum  ten- 
dons. The  pronator  radii  teres  is  attached 
directly  to  the  extensor  carpi  radialis  longior 
and  brevior  tendons  near  its  point  of  insertion. 
The  flexor  carpi  ulnaris  is  sutured  to  the  long 
extensor  of  the  thumb  as  in  the  preceding 
operation. 

6.  Transference  of  the  jlexor  siihlimis  tendon 
to  replace  the  divided  flexor  tendons  of  an 
adjacent  finger.  This  operation  is  indicated 
when,  owing  to  extensive  gunshot  injuries,  the 
destruction  of  the  tendons  is  so  great  and  the 
scar-tissue  formation  so  dense  as  to  prevent 
the  union  of  the  tendons  by  the  bridging 
method  to  be  outlined  in  the  next  section. 


Fig.  18.  This  diagram  illustrates  the  suture  of  tendon 
to  tendon  when  overlapping  is  possible.  Tendon  c  is 
drawn  through  a  slit  in  tendon  b  and  fastened  to  it  by 
means  of  fine  chromic  gut  sutures. 

The  results,  although  not  perfect,  have  been 
satisfactory. 

The  distal  ends  of  the  divided  tendons  are 
first  exposed  by  means  of  a  one  and  one-half 
inch  curving  incision.  The  fle.xor  profundus  is 
identified  and  threaded  with  the  Bunnell 
suture.  The  flexor  sublimis  tendon  of  the 
adjacent  finger  is  next  exposed  by  a  3  inch 
vertical  incision,  the  tendon  cut  away  at  a 
point  sufficiently  far  distal  to  allow  it  to  reach 
to  the  divided  flexor  profundus  tendon.  It 
is  drawn  downward  beneath  the  skin  to  the 
injured  tendon,  threaded  with  the  usual  suture 
and  united  to  it  with  just  sufficient  tension 
to  render  it  taut  when  the  finger  is  straight- 
ened out.  The  divided  flexor  sublimis  is  not 
sutured  since  I  have  found  that  this  tends  to 
impede  rather  than  to  assist  the  more  im- 
portant action  of  the  flexor  profundus. 

7.  Transfer  of  the  extensor  communis  digi- 
torum tendon  of  the  index  finger  to  replace  the 
divided  extensor  tendon  of  the  thumb,  mid- 
dle, ring,  or  little  finger.  This  operation  cor- 
responds to  that  already  described  for  the 
flexor  tendons.  The  indication  is  also  given 
by  extensive  gunshot  injuries  in  which  the 
free  transplantation  of  tendon  is  impossible 
because  of  dense  scars  adherent  to  the  bone. 
The  distal  end  of  the  divided  tendon  is  first 
exposed  and  freed  from  the  surrounding  tis- 
sues for  about  one-half  inch,  then  a  second 
incision  is  made  along  the  extensor  tendons 
of  the  index  finger  in  their  course  over  the 
metacarpal  bone.  The  more  superficial  of  the 
two  tendons,  namely,  that  of  the  extensor 
communis  digitorum  is  freed  from  the  deeper 
tendon  (extensor  indicis).  The  tendon  is  cut 
olT  at  a  point  sufficiently  distant  from  the 
wrist  to  allow  it  to  reach  to  the  distal  stump 
of  the  divided  tendon.  It  is  passed  through 
a  subcutaneous  channel  and  fastened  to  the 
severed  tendon  either  by  the  Bunnell  stitch  or 
else  by  overlapping. 
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Fig.  iqa.  Double  photograph  (two  exposures  on  one 
plate)  illustrating  the  range  of  active  motion  at  the  ankle 
subsequent  to  the  insertion  of  free  tendon  transplants  to 
bridge  the  gap  between  the  divided  dorsal  flexors  of  the 
foot.  The  tendons  function  with  almost  the  normal 
strength  and  the  patient  walks  without  a  limp.  Operation 
Februarj-,  19^0;  photographed  November,  1920. 

GROUP   II. "free"    transplants 

Free  transplantation  of  tendon.  (Tendon 
grafts)  Operations  of  this  type  are  compara- 
tively rare.  The  usual  indication  is  a  marked 
retraction  of  the  ends  of  a  tendon  subsequent 
to  its  accidental  division.  In  recent  cases  of 
traumatic  division  of  a  tendon,  it  is  compara- 
tively easy  to  secure  end-to-end  approxima- 
tion of  the  stump;  several  weeks  or  months 
after  the  accident  the  contraction  of  the 
muscle  has  become  so  great  that  it  is  impos- 
sible to  coapt  the  tendon  ends,  and  a  bridging 
operation  becomes  necessary.  For  grafting 
purposes  I  have  used  the  palmaris  longus  or 
a  portion  of  the  flexor  carpi  radialis  in  opera- 
tions on  the  hand;  the  peroneus  longus  in  foot 
operations.  Bunnell  recommends  the  ten- 
dons of  the  extensor  brevis  digitorum.  No 
operation  in  the  domain  of  surgery ,  not  except- 
ing nerve  or  arterial  suture,  calls  for  more 
delicate  manipulation.  Bunnell's  phrase 
"atraumatic  technique"  is  particularly  appli- 
cable to  these  tendon  grafts.  Two  illustrative 
cases  are  as  follows : 

Case  i.  Jean  K.,  4  years  old,  while  walking 
through  a  hay  field  was  run  down  by  a  mowing 
machine  which  divided  all  the  dorsal  muscles  of  the 
right  foot  just  at  the  level  of  the  ankle.  Owing  to 
infection  of  the  compound  fracture,  operative  pro- 
cedure was  contra-indicated  until  4  months  later. 
At  that  time  the  foot  was  in  marked  equinus,  there 
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Fig.  19ft.  Diagram  illustrating  the  imjilantation  of  ten- 
don grafts  taken  from  the  peroneus  longus  muscle  to  bridge 
the  gap  between  the  divided  tendons  on  the  dorsum  of  the 
foot.  Each  graft  about  3  inches  long  was  sutured  to  the 
tendon  stumps  by  means  of  fine  chromic  gut.  The  channel 
for  the  reception  of  the  grafts  corresponded  accurately 
to  the  normal  situation  of  the  tendon  sheaths. 

was  no  power  whatever  of  the  dorsal  muscles.  At 
the  operation  the  distal  tendon  ends  were  first  found 
by  means  of  a  curving  incision  made  over  the  dorsum 
of  the  foot.  As  in  operations  on  divided  nerves, 
the  tendons  should  be  identified  in  healthy  tissue 
and  then  traced  toward  the  point  of  their  division. 
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Fig.  20,  a  and  h.  These  photographs  iUustrate  the  range 
of  active  motion  of  the  thumb  a  year  and  one-half  subse- 
quent to  the  implantation  of  a  tendon  graft  bridging  the 
gap  between  the  divided  ends  of  the  flexor  longus  poUicis 
tendon.  Injured  October  7,  1918,  operated  upon  Decem- 
ber 13,  1918,  photographed  June,  1920. 

The  corresponding  proximal  ends  were  then  located 
through  a  second  incision  2  inches  above  the  ankle. 
A  gap  of  3  inches  separated  the  tendon  ends.  Using 
the  Bunnell  tendon  clamp,  each  of  the  tendons  was 
threaded  with  No.  i  chromic  gut,  then  the  peroneus 
longus  was  exposed  and  from  it  pieces  3  inches  long 
were  excised,  threaded  with  the  same  type  of  stitch, 
and  drawn  downward  through  channels  previously 
made  connecting  the  proximal  and  distal  tendon 
ends.  In  drilling  these  channels  they  were  made  to 
follow  the  course  of  the  tendon  sheaths.  Each  one 
of  the  peroneal  transplants  was  united  above  and 
below  to  the  corresponding  tendon  ends  (Fig.  19,  b) 
and  the  leg  immobilized  in  dorsiflexion  of  90°.  The 
result  of  the  operation  is  shown  in  Figure  19,  a.  The 
sutured  tendons  3  months  after  the  operation  were 
functioning  with  considerable  force  and  at  the  pre- 
sent time,  g  months  after  the  operation,  the  child 
walks  without  a  limp. 

Case  2.  ^Ir.  II.,  a  druggist's  clerk,  cut  the  long 
flexor  tendon  of  the  thumb  near  the  metacarpo- 
phalangeal joint.  Owing  to  the  death  of  his  wife 
during  the  influenza  epidemic,  he  neglected  treat- 
ment until  2  months  later.  There  were  then  typical 
symptoms  of  complete  division  of  the  flexor  longus 
pollicis  tendon.     At  the  operation,  the  distal  end  of 
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Fig.  201;.     Diagram  illustrating  the  insertion  of  the  ten- 
don graft  in  the  case  illustrated  by  the  preceding  figures 

20,  a  and  b). 

the  tendon  was  first  sought  through  a  one  inch  curv- 
ing incision  just  distal  to  the  scar.  The  proximal 
end  could  not  be  found  until  a  second  incisiop  was 
made  running  from  the  annidar  ligament  downward 
one  and  one-half  inches.  The  two  tendon  ends  were 
separated  by  a  gap  of  two  and  one-half  inches.  Us- 
ing the  Bunnell  clamp  each  end  was  threaded  with 
Pagenstecher  linen.  Since  the  palmaris  longus  ten- 
don was  not  present,  a  portion  of  the  tle.xor  carpi 
radialis  tendon  was  split  otT  longitudinally  to  use  as 
a  graft.  By  following  the  natural  cleavage  lines  of 
the  tendon,  a  rounded,  comparatively  smooth  bridge 
of  tendon  was  secured.  At  each  end  this  was  thread- 
ed with  a  Pagenstecher  linen  stitch  and  drawn  down- 
ward through  the  sheath  of  the  tle.xor  longus  pollicis 
which  was  found  to  be  patent  almost  its  entire 
length.  The  transplanted  tendon  was  firmly  united 
to  the  divided  tendon  at  each  end  (Fig.  20,  c),  and 
the  thumb  immobilized  in  a  semiflexed  position. 
Although  the  subsequent  healing  was  marred  by 
the  discharge  of  one  of  the  Pagenstecher  sutures, 
firm  union  of  the  tendon  occurred  and  complete 
restoration  of  function  (Figs.  20  a  and  b). 
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GROUP  III. — -TENDOLYSIS 

Tendolysis  for  adhesions.  This  operation 
is  indicated  in  cases  in  which  the  continuity 
of  the  tendons  has  been  preserved  but  in 
which  motion  is  prevented  by  adhesions.  A 
typical  instance  is  the  following : 

Mr.  B.  injured  the  tendons  of  the  little  finger 
some  2  years  before  I  saw  him,  and  as  a  result  was 
unable  to  move  the  little  finger  except  at  the  meta- 
carpophalangeal joint.  Here  a  dense  transverse 
scar  was  found  which  so  far  as  could  be  determined 
bound  down  the  tendons  to  the  bone.  At  the 
operation,  a  3  inch  incision  was  made  along  the  ulnar 
side  of  the  little  finger  and  the  skin  flap  was  retracted 
until  the  tendons  were  exposed  above  and  below  the 
scarred  area.  On  opening  the  distal  portion  of  the 
tendon  sheath,  the  tendons  were  found  to  be  free 
from  the  middle  phalanx  distalward  but  densely 
adherent  both  to  one  another  and  to  the  bone  over 
the  entire  proximal  phalanx.  Pro.ximal  to  the  meta- 
carpophalangeal joint,  the  tendons  were  free.  As 
the  operation  was  conducted  under  local  anesthesia 
it  was  simple  to  test  the  patient's  ability  to  move  the 
tendons,  by  asking  him  to  flex  the  finger.  This  was 
quite  impossible  until  the  tendons  had  been  dis- 
sected away  from  the  bone.  He  was  then  able  to 
bend  the  finger  about  75  per  cent  of  the  normal. 
The  tendons  where  they  had  been  adherent,  had 
lost  their  typical  appearance  and  resembled  thin 
bands  of  scarred  fascia.  They  were  about  one-third 
the  normal  size.  To  increase  their  strength  as  well 
as  to  ensheath  them  with  a  smooth  layer  of  gliding 
cells,  a  strip  of  fascia  taken  from  the  arm,  long 
enough  to  cover  the  scarred  area  of  tendon,  and 
of  sufficient  width  completely  to  encircle  the  ten- 
dons, was  wrapped  around  them  and  held  in  place 
by  means  of  a  running  stitch  which  fastened  it  se- 
curely to  the  injured  tendons.  The  smooth  gliding 
surface  of  the  fascia  was  turned  outward  to  form 
a  layer  corresponding  to  the  gliding  cells  of  the  nor- 
mal tendon.  The  result  indicated  in  Figure  21 
shows  about  75  per  cent  of  the  normal  motion  of  the 
finger. 

After-Tre.\tment 
In  pre\'ious  publications  I  have  tried  to 
emphasize  the  importance  of  the  after-care  in 
cases  of  tendon  transplantation.  Even  the 
best  operation  will  prove  a  failure  unless  the 
transplanted  tendons  are  properly  exercised, 
and  I  have  made  it  a  practice  to  operate  only 
when  the  entire  treatment  can  be  carried  out 
under  my  direction.  The  period  of  immobili- 
zation should  not,  in  a  case  of  transplantation 
on  the  foot,  exceed  3  weeks;  for  operation  on 
the  fingers,  not  more  than  2  weeks.  During 
the  immobilization  period  the  limb  should  be 
splinted  in  such  a  way  as  to  relax  all  tension 


Fig.  21,  a  and  b.  These  two  photographs  illustrate  the 
range  of  motion  of  the  fifth  finger  4  months  subsequent  to 
tendolysis.  The  tendons  oi  the  fifth  finger  were  freed  from 
the  bone  to  which  they  were  adherent  and  surrounded  by 
a  fascial  transplant  whose  gliding  surface  was  turned  out- 
ward to  prevent  the  formation  of  adhesions  subsequent  to 
the  operation. 

on  the  structures  operated  on.  After  the 
expiration  of  this  preliminary  immobilization, 
active  motion  of  the  muscles  involved  should 
be  begun.  Passive  motion  and  massage  is  of 
comparatively  little  significance.  It  is,  there- 
fore, unwise  to  operate  on  children  who  are 
so  young  as  to  be  unable  to  co-operate.  In 
teaching  a  patient  to  use  a  tendoiT  which  has 
been  operated  on,  a  little  ingenuity  is  re- 
cjuired  to  bring  out  the  desired  result.  Thus, 
after  the  transfer  of  the  peroneus  longus  for 
paralysis  of  the  tibialis  anticus,  the  tendency 
of  the  patient  is  to  utilize  the  extensor  longus 
digitorum  instead  of  the  transplanted  muscle. 
The  masseuse  must  teach  the  patient  to  relax 
the  common  extensor  of  the  toes  which  is  best 
done  by  asking  him  to  lift  the  big  toe,  while 
the  other  toes  are  held  flexed.    In  this  way  the 
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inner  border  of  the  foot  is  raised  without  the 
everting  action  caused  by  the  extensor  longus 
digitorum.  Children  learn  the  trick  very  soon, 
when  they  are  instructed  correctly. 

After  transferring  the  biceps  to  replace  a 
paralyzed  quadriceps,  the  best  preliminary 
motion  is  to  ask  the  patient  to  pull  the  patella 
toward  the  hip.  After  this  can  be  done,  the 
patient  is  held  in  an  upright  position  and  the 
attempt  is  made  to  lift  the  leg  forward  with 
the  knee  extended.  Within  a  very  few  weeks 
the  patient  will  learn  to  use  the  transplanted 
hamstring  muscles  as  extensors  of  the  knee. 

In  working  with  the  fingers,  the  problem  is 
particularly  hard  since  adhesions  tend  to 
develop  very  rapidly.  The  immobilization 
period  must  therefore  be  made  shorter  and 
consequently  the  healing  process  is  not  as 
complete.  In  addition  to  the  suitable  active 
exercises  the  use  of  little  celluloid  splints 
holding  the  finger  at  varying  angles  is  helpful 
in  overcoming  the  natural  stitTness.  Hot 
water  baths  are  also  of  some  value,  but  the 
essential  factor  is  the  active  co-operation  of 
the  patient  in  breaking  down  the  adhesions, 
which,  despite  every  refinement  of  technique, 
are  almost  certain  to  develop. 

When  the  transplanted  tendons  have  been 
taught  to  function,  they  still  require  the  sur- 
geon's attention,  since  their  strength  is  almost 
never  equivalent  to  that  of  the  structures  they 
are  replacing.  They  must  be  guarded  against 
undue  strain  by  a  suitable  splint  and  further 
strengthened  by  systematic  exercises. 

Prognosis 

The  prognosis  in  tendon  operations  depends 
almost  altogether  upon  the  type  of  operation. 
Certain  operations  should  give  almost  loo  per 
cent  good  results,  others,  not  more  than  50  per 
cent.  To  those  giving  a  high  percentage 
belong  the  tendon  transplants  on  the  foot  in 
which  either  the  peroneus  longus  or  the  tibialis 
anticus  is  shifted  from  one  side  to  the  other. 
During  the  last  3  years  I  know  of  only  four 
cases  in  which  these  operations  have  not  been 
successful.  In  all  four  instances,  a  definite 
cause  for  failure  was  ascertainable;  in  two 
(transfer  of  peroneus  longus  to  replace  a 
paralyzed  tibialis  anticus)  the  period  of  im- 
mobilization was  unduly  prolonged  because 


the  parents  failed  to  bring  the  children  to  the 
clinic  on  the  appointed  day ;  in  two,  the  trans- 
planted muscle  (in  one  instance  the  tibialis 
anticus,  in  the  other,  peroneus  longus),  was 
too  weak  owing  to  its  own  partial  paralysis 
to  do  the  work  expected  of  it.  This  percentage 
of  good  results  does  not  imply  a  perfect  glid- 
ing of  the  transplanted  tendon  nor  a  perfect 
restitution  of  the  function  of  the  foot;  it  does 
mean  that  the  transplanted  tendon  has  suffi- 
cient voluntary  motion  to  approximate  the 
action  of  the  paralyzed  tendon,  and  that, 
though  the  normal  strength  of  the  foot  is  not 
regained,  the  muscle  balance  is  restored  (Figs. 
6,  7,  8,  9,  12,  and  13). 

In  the  third  tendon  transfer  described  for 
the  foot  (peroneus  longus  and  flexor  longus 
hallucis  to  replace  the  paralyzed  gastro- 
cnemius and  soleus),  a  normal  gliding  of  the 
tendons  may  be  expected  in  all  instances.  The 
grave  objection  to  the  operation  is  that  the 
strength  of  the  paralyzed  muscles  is  normally 
so  much  greater  than  that  of  the  two  replacing 
muscles,  as  to  render  a  complete  restoration 
of  muscle  balance  impossible.  The  patient  is, 
however,  enabled  to  rise  on  the  toes  (Fig.  15) 
and  to  walk  with  a  scarcely  perceptible  limp; 
running  and  leaping  is  impossible. 

The  operation  at  the  knee  is  not  as  perfect 
technically  as  the  foot  operations,  but  the 
functional  results  have  been  quite  satisfactory. 
In  all  cases  the  patient  was  able  to  extend  the 
paralyzed  leg  when  standing  and  in  some 
instances  even  when  lying  down.  In  all  cases 
the  gait  was  much  improved. 

The  tendon  transfers  on  the  hand  are  still 
less  certain  procedures,  since,  instead  of  attach- 
ing the  transplanted  tendon  to  the  bone,  it 
must  be  fastened  to  another  tendon.  Though 
this  type  of  union  is  never  as  firm  as  the  bony, 
the  period  of  immobilization  may  not  be  pro- 
longed since  otherwise  adhesions  would  devel- 
op. Despite  this  inherent  difficulty,  about  75 
per  cent  good  results  may  be  expected. 

Of  the  free  tendon  grafts  I  have  not  done 
a  sufficient  number  to  warrant  percentage  fig- 
ures. In  the  single  instance  in  which  grafts 
were  implanted  for  defects  in  the  tendons  on 
the  dorsum  of  the  foot,  the  result  was  excel- 
lent (Fig.  19,  a)  and  in  two  linger  cases,  equal- 
ly good.    In  two  other  finger  cases,  however, 
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the  motion  of  the  implanted  tendon  was  un- 
satisfactory. These  two  failures  were  prob- 
ably due  to  the  dense  scar  tissue  through  which 
the  tendon  had  to  pass.  A  preparatory  opera- 
tion (Bunnell)  in  which  a  fat  pad  is  inserted 
to  replace  the  scar  will  probably  raise  the 
proportion  of  successes  in  cases  of  this  type. 
Tendolysis  may  be  expected  to  restore  50 
to  75  per  cent  of  the  normal  motion  of  the  fin- 
ger. In  these  cases  as  well  as  in  all  finger 
operations,  a  great  part  of  the  success  depends 
upon  the  co-operation  and  zeal  of  the  patient, 
since  it  is  only  through  the  voluntary  contrac- 
tion of  the  affected  muscle  that  the  tendon 
can  be  made  to  gUde.  No  form  of  passive 
motion  or  massage  is  of  any  avail.  Electrical 
stimulation  may  help,  but  it  never  gives  as 
great  a  range  of  motion  as  that  produced  by 
the  voluntary  effort  of  the  patient. 


In  the  development  of  the  physiological 
method  of  tendon  transplantation,  lies  an  un- 
usual opportunity  for  the  application  of  a 
rational  surgical  technique  to  paralytic  and 
traumatic  conditions.  The  essential  principle 
of  the  method  is  the  correlation  of  each  step 
of  the  operation  with  the  known  facts  of  ten- 
don anatomy  and  physiology,  in  particular  the 
retention  of  the  normal  gliding  mechanism 


of  the  tendon.  Applied  to  the  residual  para- 
lyses of  poliomyelitis  and  of  gunshot  injuries 
as  well  as  to  traumatic  injuries,  the  method 
has  yielded  consistently  good  results.  It  must 
be  emphasized,  however,  that  the  operations 
are  technically  difficult,  that  they  require 
intimate  knowledge  of  the  finer  details  of  ten- 
don anatomy  and  considerable  practice  on  the 
cadaver.  Furthermore,  that  in  the  postopera- 
tive care  as  well  as  in  the  proper  selection  of 
cases,  attention  to  detail  is  as  important  as  in 
the  execution  of  the  operation. 
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CYSTS  OF  THE  MESENTERY 

By  RALPH  M.  CARTER,  A.B.,  M.D.,  F.A.C.S.,  Green  Bay,  Wisconsin 


SOME  months  ago,  the  following  case 
came  under  my  observation,  and  the 
comparative  rarity  of  the  condition, 
taken  with  the  difficulty  in  making  a  differ- 
ential diagnosis  in  this  particular  case,  would 
seem  to  warrant  a  report,  together  with  a 
short  discussion  of  the  general  subject  of 
mesenteric  cysts. 

E.G.,  an  Indian  school  girl  of  ii  years,  was 
brought  into  the  hospital  suffering  with  acute  ab- 
dominal pain.  She  had  been  taken  ill  the  previous 
night  with  sudden  intense  pain,  profuse  vomiting, 
and  gradually  rising  temperature.  The  pain,  at 
first  generalized,  had  gradually  become  localized  in 
the  right  iliac  fossa,  later  again  becoming  generalized 
as  the  abdominal  distention  progressed.  Imme- 
diately previous  to  the  attack,  her  health  had  been 
apparently  good,  and  she  had  been  attending  school 
daily.  About  the  age  of  7,  however,  she  had  an 
attack  resembling  the  present  one,  although  not  so 
severe,  at  which  time  she  was  sick  3  or  4  days. 
Otherwise  her  previous  history  was  negative. 

Physical  examination  revealed  a  well-developed 
and  well-nourished  girl,  who  appeared  to  be  in  great 
pain.  The  tongue  was  coated.  The  heart  and  lungs 
were  negative.  The  abdomen  was  moderately  dis- 
tended, with  marked  muscular  rigidity.  It  was  so 
intensely  tender  that  the  slightest  touch  caused  her 
to  cry  out  with  pain.  To  the  right  of  the  umbilicus, 
and  extending  below  it  and  upward  toward  the  liver, 
along  the  rectus  border,  was  a  pronounced  bulging, 
apparently  fixed,  |and  duU  on  percussion. 

The  temperature  by  mouth  was  101.6°,  the  pulse 
136,  and  the  respiration  36.  The  leucocyte  count 
showed  21,000  white  cells,  with  90  per  cent  poly- 
morphonuclears. The  urine  was  clear,  acid,  specific 
gravity  1,022,  and  contained  neither  albumin  nor 
sugar. 

There  seemed  to  be  no  doubt  but  that  I  had  to 
deal  with  an  appendiceal  abscess,  and  preparations 
were  made  for  an  immediate  operation. 

Under  ether  an;esLhesia,  a  right  rectus  incision 
was  made.  Upon  oi)ening  the  peritoneum,  the 
omentum  was  found  to  be  much  inflamed  and  ad- 
herent to  a  mass  about  8  centimeters  in  diameter, 
lying  to  the  right  of  the  spinal  column,  and  adherent 
to  the  posterior  wall  of  the  abdomen.  After  walling 
off  with  packs,  the  tumor  was  gently  freed  by  finger 
dissection,  following  the  lines  of  cleavage,  and  finally 
deliv-ered,  when  it  was  found  to  be  a  cyst,  lying  in 
the  mesentery  of  the  ileum,  immediately  adjacent 
to  the  ileocajcal  junction,  and  so  close  to  the  colon 
as  to  appear  at  first  sight  to  be  a  part  of  it.  The 
colon  immediately   adjacent   was  much   inflamed. 


The  appendix  was  free,  and  while  it  shared  in  the 
general  inflammatory  reaction  of  the  tissues  in  the 
neighborhood,  there  was  no  true  appendicitis,  as 
the  term  is  ordinarily  understood.  The  omentum 
was  everywhere  much  inflamed,  and  adherent  to 
the  cyst.  After  freeing  all  adhesions,  the  cyst  was 
shelled  out  and  removed.  It  lay  between  the  two 
layers  of  the  mesentery,  which  was  much  thickened. 
The  space  left  by  its  removal  was  obliterated  by 
catgut  sutures,  the  appendi.x  was  removed,  and  the 
abdomen  closed  without  drainage.  Recovery  was 
uneventful,  and  the  patient  left  the  hospital  on  the 
tenth  day,  and  has  since  remained  well. 

An  examination  of  the  specimen  showed  a  cyst 
8  centimeters  in  diameter,  containing  a  clear  straw- 
colored  fluid.  Upon  opening  it,  it  was  seen  to  con- 
sist of  two  equal-sized  loculi,  connected  by  a  minute 
opening.  The  inner  lining  was  smooth,  resembling 
a  serous  membrane.  It  is  to  be  regretted  that  no 
microscopical  examination  of  the  cyst  wall  was 
made,  neither  was  any  analysis  made  of  the  fluid 

Mesenteric  cysts  are  rare,  or  at  least  have 
been  so  considered;  in  the  past  few  years, 
however,  reports  of  cases  have  been  appearing 
more  frequently  in  the  literature.  They  are 
found  most  often  in  the  mesentery  of  the  small 
intestine,  and  usually  near  the  ileoca;cal 
valve,  although  they  may  occur  in  any  part. 
Rokitansky  is  usually  regarded  as  the  hrst 
to  call  attention  to  the  condition,  in  the  year 
1842.  Since  that  time,  there  have  been  be- 
tween two  and  three  hundred  cases  reported, 
including  all  varieties. 

There  are  no  signs  or  symptoms  which  are 
pathognomonic  of  mesenteric  cysts.  Accord- 
ing to  Porter,  pain  is  more  frequent  with  this 
condition  than  with  any  other  type  of  ab- 
dominal cystic  tumor.  A  history  of  repeated 
attacks  of  abdominal  pain,  associated  fre- 
quently with  vomiting,  and  often  witli  alter- 
nating periods  of  diarrhoea  and  constipation, 
is  highly  significant.  These  attacks  are  pre- 
sumably due  to  increased  ])eristalsis,  in  an 
etTort  to  overcome  the  narrowing  of  the  bowel 
produced  by  the  encroachment  of  the  cyst 
upon  its  lumen;  they  may  also  be  due  to  at- 
tacks of  partial  volvulus.  This  narrowing 
may  occasionally  be  so  great  as  to  cause  abso- 
lute obstruction;  a  voh'ulus  may  also  become 
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complete.  Strangulation  and  gangrene  of  the 
gut  due  to  pressure  have  occurred. 

The  tumor,  especially  if  situated  in  the 
mesentery  of  the  small  bowel,  and  if  it  has 
not  become  the  seat  of  an  inflammatory  proc- 
ess, with  the  production  of  adhesions,  is 
characterized  by  its  extreme  mobility,  both 
laterally  and,  also  to  a  lesser  extent,  longi- 
tudinally. Of  course,  this  would  not  apply 
to  a  tumor  completely  filling  the  abdominal 
cavity.  It  is  frequently  surrounded  by  an 
area  of  gas-filled  bowel,  which  gives  a  reso- 
nant note  on  percussion;  occasionally  a  dis- 
tended loop  of  bowel  may  cross  the  anterior 
aspect  of  the  cyst,  giving  rise  to  a  band  of 
resonance  surrounded  by  a  dull  area. 

The  X-ray  may  be  of  great  value  in  certain 
cases,  by  showing  the  relationship  of  the 
tumor  to  the  lumen  of  the  bowel,  and  the 
amount  of  narrowing  from  pressure. 

That  the  diagnosis  of  mesenteric  cysts  is 
diflBcult,  is  proved  by  the  fact  that  no  case 
has  been  recognized  with  certainty  previous 
to  operation  or  autopsy.  Small  cysts  may 
give  rise  to  no  symptoms  whatever,  unless, 
for  some  cause  or  other,  an  acute  inflamma- 
tory condition  arises,  as  in  my  own  case.  Un- 
der these  circumstances,  acute  appendicitis, 
volvulus,  intussusception,  rupture  of  a  peptic 
ulcer,  cholecystitis,  rupture  of  an  extra-uterine 
pregnancy  in  the  female,  in  fact,  any  or  all 
of  the  acute  abdominal  conditions  must  be 
considered,  and  any  of  these  conditions  may 
be  so  closely  simulated  that  an  exact  diagno- 
sis will  be  impossible.  As  the  cyst  becomes 
larger,  forming  a  definite  tumor,  ovarian 
cysts,  retroperitoneal  growths,  enormous  hy- 
dronephrosis, movable  kidney,  pancreatic 
cysts,  new-growths  of  the  intestine,  the  preg- 
nant uterus,  ascites  due  to  tuberculous  peri- 
tonitis or  cirrhosis  of  the  liver,  are  all  to  be 
thought  of.  Some  of  these  can  be  easily  ruled 
out,  if  ordinary  care  and  intelligence  be  used 
in  the  examination;  with  others,  differentia- 
tion is  more  difficult.  However,  especially 
with  cysts  of  moderate  size,  having  the  condi- 
tion in  mind,  the  diagnosis  should  be  made 
more  frequently,  if  due  attention  be  given  to 
the  history,  the  physical  examination,  and 
the  interpretation  of  good  X-ray  plates.  In 
extremely  large  cysts,  differential  diagnosis 


may  be  impossible;  the  same  holds  true  for 
extremely  small  ones. 

Opinion  is  not  in  accord  with  regard  to  the 
origin  of  these  cysts,  owing  to  the  fact  that 
few  have  been  observed  in  a  suificiently  early 
stage  of  their  development;  consequently, 
students  of  the  condition  have  had  to  confine 
themselves  mainly  to  theory.  Some  author- 
ities, among  whom  may  be  mentioned  Moyni- 
han  and  Porter,  believe  that  they  may  have 
a  multiple  origin. 

According  to  this  view,  Moynihan  classifies 
them  as  follows: 

1.  Serous  cysts,  unilocular  or  multilocular, 
containing  clear  serous  fluid,  and  of  which 
the  present  case  is  a  type;  these  are  supposed 
to  arise  from  dilatation  of  lymph  channels,  or 
from  haemorrhages  between  the  layers  of  the 
mesentery. 

2.  Chylous  cysts,  unilocular  or  multi- 
locular, containing  a  milky  fluid,  supposed 
to  arise  from  obstruction  to  some  of  the 
lacteals,  although  so  far  it  has  been  impos- 
sible to  produce  them  experimentally.  This 
variety  is  probably  the  most  numerous, 
comprising  about  one-half  of  all  the  reported 
cases. 

3.  Hydatid  cysts,  due  to  the  tx-nia  echino- 
coccus. 

4.  Blood  cysts,  probably  arising  from 
hemorrhage  into  preformed  cysts. 

5.  Dermoid  cysts,  which  are  undoubtedly 
embryonic  in  origin. 

6.  Cystic  malignant  disease,  possibly  also 
embryonic  in  the  last  analysis. 

Dowd  beheves  that  the  majority  of  these 
cysts  have  an  embryonic  origin,  and  he  classi- 
fies them  as : 

1.  Embryonic; 

2.  Hydatid; 

3.  Cystic  malignant  disease. 

By  Niosi,  the  embryonic  cysts  are  still 
further  divided  thus: 

T.    Cysts  of  intestinal  origin — ■ 

a.  By    sequestration  from    the    bowel 
during  development, 

b.  From  Meckel's  diverticulum; 

2.  Dermoids; 

3.  Cysts  arising  from  retroperitoneal  or- 
gans (germinal  epithelium,  ovary,  wolffian 
body,  muellerian  duct). 
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In  this  connection,  a  case  studied  and  re- 
ported in  great  detail  by  jMiller  is  of  great  in- 
terest. It  was  that  of  a  four-day-old  baby, 
in  which  the  wall  of  the  cyst  was  in  part  di- 
rectly continuous  with  that  of  the  jejunum, 
and  the  histological  structure  of  which  closely 
resembled  that  of  the  bowel.  In  this  case,  at 
least,  the  enterogenous  origin  by  a  process  of 
sequestration  during  embryonic  life  seems  to 
be  established. 

It  has  also  been  suggested  that  some  of  these 
cysts  may  represent  an  unusual  form  of  tuber- 
culosis of  the  mesenteric  lymph  glands. 

It  is  ver\'  evident  from  these  various  classi- 
fications, that  our  knowledge  of  the  etiolog\' 
of  the  condition  is  far  from  exact.  This  is 
due,  in  large  measure,  to  the  condition  found 
at  operation  or  autopsy.  The  tumors  may 
vary  in  size  from  that  of  a  walnut  to  enormous 
cysts  lining  the  abdominal  cavity;  they  may 
be  unilocular  or  multilocular,  and  the  wall  is 
usually  composed  of  a  fibrous  membrane  of 
varying  thickness,  from  which  all  trace  of  the 
original  histological  structure  is  lost,  due  to 
the  pressure  of  the  contained  fluid.  This  fluid 
may  be  of  any  character;  in  addition,  it  is 
self-evident  that  the  character  may  change 
by  reason  of  haemorrhage  or  entrance  of  infec- 
tion into  the  cyst;  thus,  a  serous  cyst  might 
readily,  and  undoubtedly  frequently  does, 
become  converted  into  a  blood  cyst.  For  this 
reason,  any  classification  based  entirely  upon 
the  cyst  contents  is  extremely  likely  to  be 
misleading,  especially  when  used  as  a  basis  for 
statistics  of  frequency  of  occurrence  of  the 
various  forms. 

Moreover,  the  term  "mesenteric  cyst"  has, 
in  my  opinion,  been  heretofore  used  to  cover 
too  broad  a  field;  a  i)oint  of  view  which  has 
also  been  held  and  ably  discussed  by  Child, 
Strong,  and  Schwartz.  For  example,  a  malig- 
nant tumor  with  cystic  degeneration  occurring 
in  the  mesentery,  while  undoubtedly  a 
"mesenteric  cyst,"  when  its  location  alone  is 
taken  as  a  basis  for  classification,  nevertheless 
still  belongs  to  the  class  of  malignant  tumors. 
Therefore,  it  should  be  classed  with  these 
tumors,  regardless  of  its  location.  The  same 
holds  true  for  dermoids  and  parasitic  cysts. 
This  brings  us  to  the  true  mesenteric  cysts. 
There  is  no  doubt  but  that  many,  if  not  most, 


of  these  true  cysts  are  embr\'onal  in  origin; 
others  may  arise  from  Meckel's  diverticulum, 
or  frofn  sequestration  from  the  bowel  during 
development;  also,  from  some  of  the  evidence 
presented,  it  seems  extremely  likely  that  ob- 
struction to  the  lymphatics  or  lacteals  may 
result  in  cysts  in  certain  cases.  As  a  working 
classification  for  the  study  of  cystic  tumors  of 
the  mesenten,',  I  would  suggest  the  following: 

1.  True  mesenteric  cysts,  subdivided,  ac- 
cording to  their  probable  origin,  into — 

a.  Embryocystomata, 

b.  Enterocystomata,  by  which  I  under- 
stand not  only  tumors  of  Meckel's 
diverticulum,  but  also  tumors  arising 
from    secjuestration  from  the  bowel, 

c.  Obstructive,  possibly; 

2.  Dermoids; 

3.  Cystic  malignant  disease; 

4.  Parasitic. 

By  applying  this  classification  to  all  cystic 
tumors  of  the  mesentery,  more  uniformity  of 
description  would  at  least  be  obtained  than 
at  present  exists  in  the  literature. 

TREATMENT 

There  are  five  possible  methods  of  dealing 
with  cases  of  mesenteric  cysts:  (i)  aspiration; 
(2)  marsupialization;  (3)  incision  and  drain- 
age; (4)  enucleation;  (5)  if  the  bowel  is 
affected,  resection  of  the  aft"ected  portion,  with 
excision  of  the  cyst. 

Of  these  five  methods,  enucleation,  if  pos- 
sible, or  excision  together  with  a  segment  of 
bowel  is  the  operation  of  choice.  Aspiration 
has  no  place  in  modern  surgery,  although  it 
was  the  favorite  procedure  with  the  older  sur- 
geons. Marsupialization  is  also  obsolete,  and 
properly  so,  unless  in  very  exceptional  in- 
stances. Incision  and  drainage  may  occa- 
sionally have  to  be  resorted  to  in  an  acute 
phase  of  the  disease,  when  more  extended 
operative  procedures  would  greatly  jeopardize 
the  life  of  the  patient,  or  in  the  case  of  an  ex- 
tremely large  cyst,  or  one  surrounded  by 
dense  adhesions,  when  enucleation  or  resec- 
tion of  the  bowel  is  out  of  the  question.  Of 
course,  in  those  cases  which  have  been  drained, 
recurrence  is  extremely  likely.  The  ideal 
procedure  is  enucleation,  and  in  the  average 
case,  when  the  cyst  is  not  too  large,  this  can 
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be  readily  accomplished.  If  the  blood  supply 
of  the  adjacent  bowel  is  markedly  interfered 
with,  however,  the  affected  loop  must  also  be 
resected. 
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ACTIXOIMYCOSIS  OF  THE  CAECUM' 

By  F.  WEBB  GRIFFITH,  M.D.,  F.A.C.S.,  Asheville,  North  Carolina 


MERELY  because  in  the  past  year  I 
happened  to  have  had  two  cases  of 
actinomycosis,  or  at  least  one  defi- 
nite and  one  probable  case,  would  not  be  suffi- 
cient justification  for  reporting  them  were  it 
not  for  the  fact  that  in  a  surgical  experience 
of  15  years  I  had  not  previously  seen,  or  at 
least  had  not  recognized,  a  single  case. 
Inquiry-  among  several  of  my  colleagues  re- 
vealed the  fact  that  they  were  as  ignorant 
about  the  subject  of  actinomycosis  as  I  was. 
For  that  reason  I  am  presenting  this  paper, 
hoping  that  we  may  have  a  discussion  which 
will  help  to  enlighten  all  of  us. 

In  1845,  ^'on  Langenbeck  first  discovered 
the  organism  to  which  Harz  later  gave  the 
name  of  actinomycosis  or  ray-fungus. 

BolHnger  first  discovered  the  disease  in  the 
ox  and  gave  it  the  name  of  ''lumpy-jaw,"  or 
big  jaw.  To  Israel  is  given  the  credit  of 
discovering  the  first  case  in  man. 

For  many  years  it  was  uncertain  as  to  how 
the  infecting  organism  should  be  classified 
and  some  of  the  types  have  been  erroneously 
included  among  the  higher  bacteria.  The 
yellowish,  so-called  sulphur  granules,  about  2 
millimeters  in  diameter,  can  be  readily  seen 
with  the  naked  eye.  Microscopic  examina- 
tion shows  these  granules  to  be  composed  of 
cocci  and  radiating  threads  which  take  the 
Gram  stain. 

Schlcgcl  showed  that  the  dried  spores  ger- 
minated after  238  hours  of  exposure  to  sun- 
light.    Odermatt  described  8  cases  of  acti- 


nomycosis of  the  mouth  apparently  contracted 
from  sleeping  on  straw  or  hay.  In  one  of  the 
cases  he  felt  convinced  that  the  incubation 
period  had  been  8  months. 

In  the  majority  of  cases  the  mouth,  and 
especially  a  carious  tooth,  seems  to  be  the 
portal  of  entry,  although  involvement  of  the 
skin  of  the  neck  and  head  is  almost  as  fre- 
quent as  of  the  jaw. 

The  symptoms  are  usuallj'  those  of  an  ex- 
tensive ulceration.  The  process  may  be 
progressive  and  destructive  in  one  area,  while 
an  adjacent  region  is  healing  by  the  formation 
of  fibrous  tissue. 

Apparently  actinomycosis  does  not  spread 
by  the  blood  or  lymph,  but  rather  by  con- 
tinuity and  contiguity. 

Letulle  and  Hufnagcl  described  a  case 
starting  in  the  oesophagus  and  spreading  di- 
rectly through  to  the  heart  and  also  to  the 
right  pleura  ajid  to  the  base  of  the  right  lung. 
Apparently  no  structure  has  the  power  to 
resist  its  invasion. 

In  the  second  case  I  shall  report,  the  lesion 
apparently  started  in  the  jaw,  and  thecsecum 
became  involved  by  the  organism  being 
swallowed.  From  the  caicum  the  infection 
obviously  burrowed  through  into  the  loin. 

Osier  says:  "As  in  tubercle,  the  first  effect 
is  the  destruction  of  adjacent  cells  and  the 
attraction  of  leucocytes — later  the  surround- 
ing cells  begin  to  proliferate.  After  the 
tumor  reaches  a  certain  size  there  is  great 
proliferation  of   the  surrounding  connective 
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tissue  and  the  growth  may,  particularly  in 
the  jaw,  look  like,  and  was  long  mistaken  for, 
osteosarcoma.  Finally  suppuration  occurs, 
which  in  man,  according  to  Israel,  may  be 
produced  directly  by  the  streptothrix  itself." 

Illich,  analyzing  421  cases  in  man,  found 
the  following  distributions:  skin,  2.67  per 
cent;  lungs,  13.8  per  cent;  abdominal,  21 
per  cent;  neck,  51.8  per  cent.  The  location 
of  the  remaining  1 1 . 8  per  cent  was  not 
stated. 

The  diseases  from  which  actinomycosis 
usually  has  to  be  differentiated  are  tubercu- 
losis, cancer,  and  syphilis. 

Pulmonary  actinomycosis  is  evidently  very 
rare  as  several  of  the  lung  specialists  of  Ashe- 
ville  who  have  examined  thousands  of  cases 
with  pulmonarj'  diseases  tell  me  that  they 
have  not  seen,  or  at  least  have  not  recognized, 
a  single  case. 

Illich  found  no  recoveries  in  58  cases  of 
actinomycosis  of  the  lungs,  while  Mayer 
found  7  recoveries  in  35  cases. 

Gourgerot  reports  2  cases  of  cancer  wrong- 
ly diagnosed  actinomycosis.  The  diagnosis 
was  made  from  the  presence  of  yellowish 
granules  similating  the  ray-fungus  and  in 
which  the  filaments  took  the  stain.  It  was 
only  by  microscopic  examination  of  the  ex- 
cised tissue  that  the  correct  diagnosis  was 
made. 

The  Wassermann  test  would  probably 
differentiate  syphilis  from  actinomycosis. 

Report  of  my  cases  follow. 

Case  i.  Mr.  M.  M.,  white,  age  31;  railway  fire- 
man; denies  venereal  diseases;  was  admitted  to  the 
hospital  March  4,  1919.  For  4  or  5  months  he  had 
had  at  intervals  severe  cramps.  The  attacks  at 
first  were  more  or  less  vague,  extending  over  entire 
abdomen,  but  later  localizing  in  right  side.  The 
cramps  would  last  half  an  hour  and  until  a  short 
time  before  admission  did  not  necessitate  going  to 
bed.  There  was  nausea,  but  no  vomiting.  Patient 
had  suffered  for  many  years  with  constipation. 
On  admission  to  hospital  the  heart  and  lungs  were 
normal,  abdomen  was  normal  except  for  slight  ten- 
derness in  McBurney  region  and  slight  rigidity  over 
rightrectus.  Urine  was  normal.  On  March  5,  iqiq, 
through  a  right  rectus  incision  a  chronically  inflamed 
appendix  was  removed,  but  was  not  sulDJected  to 
microscopic  examination.  The  other  aljdominal 
organs  were  normal.  Patient  left  hospital  in  14 
days  and  remained  perfectly  well  for  6  months.  At 
the  end  of  that  time  he  began  to  have  some  vague 


pains  in  right  side  of  abdomen  similar  to  the  pains 
before  operation,  only  much  worse.  Attacks 
became  more  frequent,  often  lasting  for  an  hour, 
with  nausea  and  vomiting.  The  pain  became  worse 
and  frequently  necessitating  remaining  in  bed  i  to 
2  days.  The  vomiting  seemed  to  bear  no  relation 
to  the  pain  and  would  frequently  come  S  or  6  hours 
after  meals.  His  diet  was  finally  reduced  to  nothing 
but  thin  liquids.  I  saw  him  April  i,  1020,  for  the 
first  time  since  lea\ing  the  hospital  a  year  previous. 
At  this  examination  patient  had  ob\'iously  lost  con- 
siderable weight  and  in  the  region  of  the  cicum 
could  be  felt  a  sausage-shaped  mass  the  size  of  a 
small  banana,  and  fairly  freely  movable.  Opera- 
tion the  following  day  showed  the  tumor  in  the  c<b- 
cum.  It  was  fairly  hard  and  one  was  struck  by  the 
large  amount  of  fibrous  tissue.  There  was  slight 
enlargement  of  the  mesenteric  glands.  There  was 
no  tendency  to  ulceration  or  breaking  down  of  the 
tumor.  The  terminal  ileum  together  with  the 
caecum  and  about  two-thirds  of  the  ascending  colon 
was  removed.  The  ileum  was  then  anastomosed  to 
the  transverse  colon.  .  Patient  made  excellent  re- 
covery and  since  then  has  been  working  full  time 
and  eating  whatever  he  wants. 

X-ray  taken  recently,  q  months  after  operation, 
shows  that  the  anastomosis  is  functioning  well. 
There  is  also  nothing  to  indicate  a  return  of  the 
trouble.  The  tumor  was  removed  under  the  mis- 
taken diagnosis  of  malignancy,  but  the  report  from 
Professor  Winternitz.  professor  of  pathology  at  Yale, 
states  that  it  was  probably  actinomycosis.  I  wrote 
later  asking  if  he  was  positive  of  the  diagnosis,  also 
how  many  similar  cases  he  had  seen  in  his  large 
experience  and  received  the  following  reply: 

"I  had  sections  stained  by  the  acid  fast  and 
Gram  methods,  but  I  am  sorry  to  say  that  I  have 
been  unable  definitely  to  determine  the  etiological 
factor  of  the  condition.  I  still  feel  that  the  inflam- 
matory process  represented  in  the  intestinal  wall  is 
a  fungus  variety  and  although  an  occasional  strand 
or  thread,  or  even  a  rosette-like  function  is  found, 
these  are  not  clear  enough  to  be  positive  diagnosti- 
cally.  I  will  have  more  sections  made  and  if  new 
findings  present  themselves  I  will  let  you  know." 

He  also  stated  that  he  had  seen  only  two  other  sim- 
ilar cases,  one  a  specimen  sent  to  him  a  year  ago  and 
the  other  an  autopsy  case  at  Hopkins  several  years 
ago  showing  primary  intestinal  actinomycosis  with 
subsequent  invasion  of  the  liver  and  abdominal  wall. 

Case  2.  Mrs.  S.  H.,  white,  age  38,  married. 
Family  history  is  negative.  Patient  has  had  usual 
diseases  of  childhood,  otherw^ise  perfectly  well. 
She  has  been  married  22  years  and  has  had  q  chil- 
dren and  no  miscarriages.  Since  iQoq  patient  has 
been  li\ing  on  farm  and  doing  the  usual  duties  of  a 
farmer's  wife.  About  9  years  ago  her  husband 
bought  a  cow,  which  had  "lump-jaw."  The  cow 
was  sent  away  in  3  or  4  days.  He  has  had  no  other 
cases  among  the  stock. 

In  the  early  spring  of  1920  patient  had  abscess  of 
right  lower  jaw.     In  about  a  week  the  abscess  broke 
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giving  her  complete  relief,  but  it  has  reformed  several 
times  since.  In  May,  1920,  patient  had  a  severe 
attack  of  colic,  lasting  2  or  3  days,  but  she  did  not 
go  to  bed.  Had  vague  pains  in  abdomen  and  some 
indigestion  following  that  attack,  but  no  violent 
pain  until  August  28.  About  midnight  of  that 
date  she  was  awakened  with  acute  pain  in  abdomen, 
which  she  described  as  very  much  like  labor  pains. 
Pain  was  severe  enough  to  require  an  opiate  and  she 
was  kept  under  the  intluence  more  or  less  until 
her  admission  in  the  hospital  5  days  later. 

Physical  examination  on  admission  to  the  hospi- 
tal September  21,  1920.  Patient  was  obviously 
desperately  ill.  The  heart,  lungs,  and  urine  were 
negative,  the  abdomen  was  quite  rigid,  especially 
over  the  right  side  and  across  the  lower  part.  The 
red  count  was  4,448,000,  haemoglobin  50  per  cent, 
leucocyte  count  27,500,  VVassermann  negative. 
Pelvic  examination  showed  the  uterus  anteflexed. 
A  feeling  of  rigidity  and  induration  in  the  right 
fornix.  The  left  fornix  was  slightly  tender.  Mid- 
line incision  showed  there  was  an  abscess  behind 
the  uterus  containing  about  3  ounces  of  pus.  The 
pelvic  organs  were  firmly  massed  in  adhesions. 
The  appendix  and  ca;cum  were  also  bound  down  in 
the  mass  of  firm  pelvic  adhesions.  The  uterus 
together  with  both  tubes  and  ovaries  was  removed 
by  supravaginal  amputation.     Three    drains    were 


placed  through  into  the  vagina.  The  raw  areas 
were  covered  over  with  peritoneum  and  the  cervix 
suspended  by  the  round  ligaments.  The  necrotic 
appendix  was  removed  and  the  caecum  was  found 
to  be  markedly  thickened  and  friable.  The  infec- 
tion apparently  started  in  the  caecum.  Patient 
made  excellent  recovery  and  left  hospital  in  18 
days. 

On  November  14,  7  weeks  after  she  was  discharged 
from  the  hospital,  she  was  re-admitted  with  an 
abscess  the  size  of  an  orange  in  the  right  loin. 
Her  temperature  was  105°  and  pulse  120. 
The  abscess  w-as  drained  and  about  6  ounces  of  pus 
escaped.  The  cavity  apparently  extended  directly 
forward  to  the  region  of  the  c;ecum.  .•Xt  this  opera- 
tion we  first  recognized  the  typical  yellowish  sul- 
phur granules,  which  microscopically  proved  to  be 
actinomyces.  A  few  days  after  this  second  opera- 
tion patient  developed  another  abscess  of  the 
lower  jaw  from  which  the  ray-fungus  was  obtained. 
The  jaw  was  thoroughly  curetted  by  a  dentist  and 
patient  was  put  on  potassium  iodide,  grains  60, 
three  times  a  day  for  4  days.  After  2  weeks  rest 
same  dosage  was  repeated.  She  was  given  X-ray 
treatments  over  the  right  loin.  X-ray  showed  the 
lungs  were  clear.  Patient  has  improved  enough 
to  leave  the  hospital,  but  is  still  a  long  way  from 
being  well. 
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SOME   OBSER\ATIONS    ON    CASES   OF  NONUNION   OF   FRACTURES   IN 
THE  LOWER  THIRD  OF  THE  TIBIA 

Bv  E.  L.  ELIASON,  A.B.,  M.D.,  F.A.C.S.,  Philadelphia 


IT  is  a  well  known  fact  that  a  great  per- 
centage of  fractures  of  the  lower  third  of 
the  tibia  result  in  delay  or  non-union. 
It  is  further  generally  recognized  that  frac- 
tures elsewhere  in  the  tibia  almost  invariably 
result  in  firni  union  under  similar  conditions 
and  circumstances.  When  one  endeavors  to 
detemiine  the  cause,  attention  must  be  di- 
rected to  two  groups  of  factors:  the  extrin- 
sic and  the  intrinsic. 

Under  extrinsic  factors  must  be  considered 
treatment  as  typified  by  fixation  and  position. 
These  can  be  dismissed  as  ha\'ing  no  bearing 
on  the  result,  as  we  all  know  that  in  some 
cases  of  simple  fracture  with  httle  swelling 
and  slight  e\-idence  of  trauma,  despite  good 
reduction  and  perfect  fixation  in  good  healthy 
young  adults,  we  get  delayed  or  non-union. 

Under  intrinsic  factors  we  have  as  the  chief 
conditions  the  reduction  of  the  fracture  and 
the  blood  supply.  The  accuracy  and  the 
absolute  perfection  of  reduction  has  little  or 
no  bearing  on  the  result  in  this  fracture.  I 
think  it  is  generally  conceded  that  union 
occurs  in  almost  every  shaft  fracture  of  a  long 
bone  despite  overlapping  and  angulation, 
provided  no  substance  foreign  to  the  site 
(such  as  interposed  muscle,  loosened  displaced 
bone  fragments,  shell  fragments,  bullets,  etc.) 
lies  between  the  ends.  The  noticeable  ex- 
ceptions to  this  are  neck  of  femur  and  mid- 
shaft of  humerus.  Each  of  these  has  a  definite 
well  known  cause.  In  the  fracture  of  the  neck 
of  the  femur  it  is  lack  of  blood  supply.  In  the 
shaft  of  the  humerus  it  is  faulty  fixation  and 
poor  blood  supply  to  the  lower  fragment.  In 
the  fracture  under  consideration  we  almost 
never  meet  interposition  of  soft  parts  and 
rarely  in  civil  life  with  extraneous  foreign 
bodies.  The  factor  that  does  seem  to  be  of 
significance  in  its  peculiarity  to  fractures  in 
this  neighborhood  is  the  anatomy  and  its 
blood  supply,  and  the  effect  that  the  primary 
injury,  the  injurj^  consequent  upon  forcible 
reduction    and     the    subsequent    prolonged 


elevation  of  the  limb,  has  upon  this  same  blood 
supply. 

Anatomy.  The  soft  parts  in  the  lower 
third  of  the  leg  are  compactl}'  situated  with 
little  areolar  tissue  between  them.  The 
nerves,  vessels,  and  tendons  are  all  enveloped 
in  a  sheath  of  deep  fascia  that  is  thick  and 
strong  enough  almost  to  be  termed  an  apon- 
eurosis. This  fascia  permits  of  almost  no 
stretching;  hence  any  swelling  occurring 
beneath  it  must  of  necessity  cause  pressure 
upon  the  contents  beneath  it.  The  vessels 
being  the  most  readily  compressible  structures 
are,  of  course,  the  first  to  be  affected.  Where 
this  fascia  remains  intact,  in  fracture  cases, 
the  eft'ect  of  the  swelling  is  noticed  in  a  lessen- 
ed or  softened  pulse  in  the  dorsalis  pedis 
artery  and  a  tenseness  of  the  tissues  with  but 
little  real  increase  in  the  total  circumference 
of  the  limb. 

In  cases  of  compound  fracture  and  in  those 
cases  where  the  fascia  has  been  torn,  the 
extravasated  blood  escapes,  the  swelling 
rapidly  reduces  and  the  bleb  formation,  which 
is  an  evidence  of  trophic  disturbance,  is 
diminished  or  even  absent.  Furthermore  in 
these  cases  of  serious  injury,  the  swelling  is 
widely  distributed,  is  soft,  and  subsides  early, 
leaving  the  foot  warm  and  of  a  natural  color. 

Blood  supply.  The  arterial  supply  to  the 
leg  is  derived  from  the  anterior  and  posterior 
tibials.  The  nutrient  artery  enters  the  tibia 
in  its  upper  third  and  consequently  is  cut  off 
from  the  lower  fragment  in  fractures  in  the 
lower  third  of  this  bone.  In  some  anatomies 
the  posterior  tibial  artery  is  described  as  giv- 
ing two  or  three  articular  branches  to  the 
lower  end  of  the  tibia;  in  other  anatomies 
there  is  no  reference  to  any  posterior  tibial 
branches  supplying  the  lower  end  of  the  tibia. 

The  anterior  tibial  artery  in  the  lower 
fourth  of  the  leg  lies  immediately  against  the 
tibia  with  no  intervening  muscle  protection. 
It  gives  oft'  at  this  level  several  small  periosteal 
branches  to  the  tibia.   At  a  lower  level  it  gives 
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off  the  internal  and  external  malleolar  branches 
which  supply  the  greater  portion  of  the  ankle- 
joint.  The  writer  dissected  i8  legs  with  a 
view  to  demonstrating  the  blood  supply  of  the 
tibia.   The  conclusions  reached  were: 

The  anterior  tibial  artery  is  the  source  of 
the  greater  proportion  of  the  blood  supply  to 
the  lower  end  of  the  tibia. 

The  anterior  tibial  artery  lies  in  a  position 
which  directly  exposes  it  to  injury  from  bone 
fragments  in  lower  tibia  fractures,  which  can 
easily  result  in  thrombosis  or  even  a  laceration 
of  the  arterial  wall  itself. 

The  lower  third  of  the  anterior  tibial  artery 
lies  in  a  well  defined  rigid  gutter  between  the 
bones  on  either  side,  the  interosseous  mem- 
brane behind,  and  the  dense  deep  fascia  of  the 
lower  leg  in  front. 

Although  the  arterial  anastomosis  of  the 
ankle  and  foot  is  a  very  rich  one,  neverthe- 
less, the  lower  end  of  the  tibia  comes  in  for  a 
very  small  portion  of  it.  The  posterior  tibial 
probably  contributes  most  to  this  anastomasis, 
at  least,  our  experience  with  wounds  of  these 
arteries  in  the  last  war  would  warrant  such  a 
statement.  When  a  posterior  tibial  artery 
was  severed  it  meant,  practically  always, 
gangrene  and  amputation.  This  was  not 
nearly  so  often  the  case  in  anterior  tibial 
wounds. 

With  these  facts  in  mind  it  can  be  readily 
understood  what  serious  etlects  upon  the 
blood  supply  of  the  lower  fragments  may  occur 
if  excessive  swelling  partially  obstructs  the 
artery  or  the  broken  bones  wound  the  vessel 
causing  a  thrombosis  or  even  a  laceration. 
Some  one  of  these  conditions  freciuently  comes 
to  pass  as  is  evidenced  by  the  diminished  and 
often  barely  palpable  pulsation  in  the  dorsalis 
artery. 

Clinical  findings.  The  blood  supply  here 
again  claims  our  attention.  In  a  series  of  non- 
union cases  of  the  tibia  it  was  noted  that 
the  foot  on  the  affected  limb  was  often  cooler 
than  the  other.  Frequently  the  dorsalis  pedis 
pulsation  was  noted  to  be  weaker.  In  this 
series  of  ii  cases  of  delayed  or  non-union, 
some  cases  operated  upon  and  some  not 
operated  upon,  blood  pressure  readings  were 
made.  With  the  patient  in  bed  and  both 
elowr  limbs  elevated  30  to  35  degrees  the 


blood  pressure  taken  in  the  injured  leg  below 
the  site  of  the  injury  was  invariably  found  to 
be  lower  than  that  of  the  other  leg.  This 
difference  ranged  from  5  to  15  millimeters 
mercury.  With  the  limbs  in  the  hanging 
position  and  the  patient  sitting  up  the  differ- 
ence was  still  present  but  to  a  less  degree, 
ranging  from  5  to  10  millimeters.  These  all 
were  systolic  readings  taken  by  palpation.  In 
two  of  the  cases  the  pulsation  could  not  be 
obtained  in  the  dorsalis  pedis  artery  so  was 
taken  in  the  posterior  tibial. 

X-ray  findings.  When  the  X-ray  plates 
of  these  fractures  are  examined,  a  marked 
difference  is  at  once  noticed  between  the  upper 
and  the  lower  fragments  The  lower  fragment 
shows  a  more  marked  osteoporosis  and 
absorption.    It  also  shows  less  callus  shadow. 

Operative  findings.  On  exposure  of  the 
fracture  the  X-ray  findings  are  borne  out. 
The  lower  fragment  is  softer,  spong\',  osteo- 
porotic and  shows  less  callus  activity.  There  is 
very  little  if  any  filling  in  of  the  medullar}' 
canal.  The  sawn  or  curetted  lower  fragment 
produces  less  haemorrhage  than  the  upper. 
The  blood  simply  oozes  out  whereas  in  the 
upper  fragment,  the  nutrient  or  medullary 
artery  often  has  to  be  crushed  against  the 
bone  in  order  to  obtain  hasmostasis.  In  cases 
where  plates  and  screws  have  been  used,  the 
screw  holes  in  the  lower  fragments  show 
little  evidence  of  being  filled  in  by  bone,  but 
on  the  other  are  often  much  larger,  from 
absorption,  than  are  the  screw  holes  in  the 
upper  fragment. 

In  three  cases  the  sawn  sections  from  the 
two  ends  of  the  bones  were  examined  in  the 
laboratory  with  reference  to  the  degree  of 
bone  fonnation.  In  all  the  cases  there  was 
less  bone  formation  reported  in  the  lower 
section. 

Reports  of  microscopical  examination  from 
the  University  of  Pennsylvania  pathological 
laboratorj'  are  given  below: 

C.\SE  Xo.  6454.  Fragments  of  tibia.  A.  Upper 
fragment.  Portions  of  very  dense  tissue  are  seen  and 
in  a  very  dense  matrix,  composed  of  fibrous  tissue 
and  blood  vessels  are  seen  large  numbers  of  cartilage 
cells,  with  here  and  there  a  small  area  of  beginning 
calcification.  There  are  some  spicules  of  bone 
present  which  probably  represent  a  pre-existing 
bone  and  not  a  new  formation.    The  slide  shows 
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active  proliferation  of  the  various  elements  necessary 
to  bone  formation. 

B.  Lower  fragment.  This  slide  contains  portions 
of  old  cortical  bone  but  the  picture  is  one  of  dis- 
integration rather  than  proliferation.  There  is  an 
attempt  to  form  new  bone  in  one  or  two  areas  only. 

Case  No.  6570.  A.  Upper  fragment.  The  slide 
shows  cortical  bone  which  is  ver>'  dense  and  ap- 
parently unchanged  in  other  respects. 

B.  Lower  fragment.  This  slide  shows  some  areas 
of  tissue  resembhng  cancellous  bone.  There  is  no 
evidence  of  bone  proliferation.  Some  of  the  tissue 
has  undergone  a  degenerative  process,  the  bony 
structure  being  recognized  with  difficulty. 

Experimental  findings.  Seeking  to  prove 
or  disprove  the  effects  of  injury  to  the  anterior 
tibial  arter}^  on  fractures  of  the  tibia  a  series 
of  12  dogs  were  operated  upon.  In  all  12  the 
hind  leg  was  fractured  in  the  lower  third.  In 
four  controls  nothing  further  was  done  except 
fixation  with  plaster-of-Paris  dressing  reaching 
from  around  the  body,  to  and  including  the 
foot.  It  was  found  necessary  to  include  the 
foot  and  toes  in  order  to  prevent  the  dog  from 
walking  with  the  limb.  In  8  dogs,  in  acldition 
to  the  fracture,  the  anterior  tibial  artery  was 
doubly  ligated  and  severed.  In  4  of  the 
ligation  cases  the  nerve  was  also  cut.  In 
none  was  there  any  especial  attempt  to  get 
perfect  reduction  of  the  fracture.    At  the  end 


of  4  weeks  all  the  dogs  were  killed  and  the  bone 
specimen  removed  and  examined  grossly  and 
with  the  X-ray.  In  the  four  controls  the  union 
was  sohd  and  the  callus  fonnation  apparently 
uniform.  In  the  8  ligation  cases  there  was 
union,  but  in  5  of  these  the  union  was  not  as 
firm  as  in  the  controls.  The  cutting  of  the 
nerve  seemed  to  have  no  effect  upon  results. 
The  X-ray  showed  no  demonstrable  differ- 
ence in  the  callus  between  the  controls  and  the 
ligated  cases. 

CONCLUSIONS 

The  above  evidence  points  to  the  fact  that 
there  is  a  lessening  of  the  blood  supplied  to  the 
lower  fragment  in  these  cases,  which  condition 
is  associated  with  lessened  bone  reparative 
activity.  The  anatomy  of  the  part  leads  us 
to  turn  our  attention  to  the  anterior  tibial 
artery  for  the  explanation.  The  fact  that  in 
the  elevated  position  the  blood-pressure 
difference  between  the  affected  and  the  normal 
limb  is  greatest  should  warn  us  to  lower  these 
fractures  at  the  very  earliest  moment.  Fur- 
thermore, the  exposed  and  vulnerable  situa- 
tion of  the  artery  to  this  the  most  frequent 
fracture  site  of  the  tibia  should  be  a  warning 
to  us  to  be  careful  not  to  inflict  traumatism 
in  our  reductions. 
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KRAUROSIS  VULV^  AND  INGUINAL  ADENITIS 
OF  A  MALIGN.ANT  NATURE' 

By  FRANCIS  REDER,  M.D.,  F.A.C.S.,  St.  Louis 


THE  two  cases  of  kraurosis  coming 
under  my  observation  present  the 
singular  interest  that  in  both  instances 
a  malignant  degeneration  was  demonstrable. 
The  one  case  exhibited  a  malignancy  of  the 
left  labium  with  involvement  of  the  left 
inguinal  glands,  the  other  case  presented  a 
malignancy  in  the  region  of  the  fossa  navicu- 
laris  encroaching  upon  both  the  right  and 
left  labium  and  involving  the  glands  of  the 
right  and  the  left  inguinal  region. 

Both  women  were  married,  had  passed  their 
menopause  without  ever  having  been  pregnant 
and  were  respectively  51  and  54  years  of  age.  The 
general  health  had  always  been  good  and  only  in 
latter  years  did  the  bodily  weight  lake  on  an  appre- 
ciable increase. 

Itching  of  the  vulva  and  a  leucorrhcea  had 
existed  for  about  4  years.  The  itching  was  of  an 
intermittent  character,  at  times  mild  and  then 
again  almost  intolerable.  The  leucorrhoea  also 
showed  periods  of  variability,  these  being  char- 
acterized by  an  almost  complete  cessation  or  a 
marked  profusencss.  It  was  noticed  that  whenever 
the  leucorrhceal  flow  was  slight  the  itching  and 
burning  about  the  vulva  was  much  diminished.  A 
severe  attack  of  itching  usually  presaged  a  copious 
discharge.  These  patients  felt  more  comfortable 
with  a  leucorrhoea  of  moderate  severity. 

In  this  condition  Mrs.  F.  drifted  along  for  ili 
years  when  she  was  compelled  to  consult  a  physician 
on  account  of  great  pain  caused  by  coitus.  An 
ulcer  was  discovered  by  her  physician  which  was 
treated  with  "most  everything"  including  roent- 
gen-ray  therapy.  The  condition  grew  worse,  the 
ulcer  growing  to  the  size  of  a  25  cent  piece  in  about 
4  months.  Excision  of  the  ulcer  was  then  under- 
taken. Nine  months  later  the  patient  noticed  a 
lump  in  her  left  inguinal  region.  This  mass  gave 
evidence  of  rapid  growth.  It  was  on  account  of 
the  inguinal  condition  that  my  advice  was  asked. 

The  second  case,  Mrs.  S.  sought  medical  advice 
only  after  severe  pain  made  coitus  impossible.  An 
examination-'disclosed  conditions  about  the  vulva 
which  were  interpreted  by  the  physician  as  changes 
that  naturally  followed  the  menopause.  This 
patient  was  treated  locally  with  lotions  and  oint- 
ment. .\n  examination  4  months  later  showed  a 
well  developed  ulcerative  area  in  the  region  of  the 
posterior  commissure.  This  was  cauterized  and 
treated   with   X-ray   radiation.    Under   this   treat- 


ment the  ulcerative  area  encroaching  upon  both 
the  right  and  the  left  labium  did  not  appear  to 
enlarge,  neither  did  it  show  any  disposition  to  heal. 
About  6  months  after  the  cauterization  of  the  ulcer 
patient  felt  a  pain  in  her  left  groin.  Placing  her 
hand  upon  the  site  of  pain  she  felt  a  small  tumor. 
.\i  the  same  time  she  made  an  examination  of  her 
right  groin  and  there  also  discovered  a  swelling. 
My  advice  was  sought  with  reference  to  the  inguinal 
enlargement. 

The  clinical  picture  of  these  two  cases  presented 
the  evidence  of  the  Breisky  syndrome  in  its  extreme 
characteristics,  with  the  addition  of  a  typical  can- 
cer degeneration. 

In  both  a  burning  and  smarting  sensation  was 
present.  There  was  a  malodorous  discharge  from 
the  infiltrated  cancerous  ulcer.  The  ulcer  was  irreg- 
ular in  outline  and  presented  itself  as  a  dirty  granu- 
lating sore.  Its  tendency  was  to  spfead  along  the 
mucous  surface  toward  the  vagina,  then  outward 
over  the  skin  and  the  labium.  The  mucous  sur- 
face had  lost  its  normal  characteristics.  It  appeared 
a  dead-white,  thickened,  smooth,  and  dry.  About 
the  surface  there  were  scattered  four  to  six  reddish 
and  brownish  spots,  which  when  touched  were 
very  sensitive. 

No  glans  clitoris  nor  any  labia  minora  were  pres- 
ent, these  structures  having  become  obliterated 
during  the  progress  of  the  disease. 

The  ostium  vagina;  was  abnormally  narrow  and 
appeared  as  though  it  had  become  cicatricially 
stenosed.  An  attempt  to  introduce  the  index  finger 
into  the  vagina  caused  bleeding  and  much  pain. 
Atrophic  changes  seemed  to  have  taken  place  in 
the  labia  majora,  and  the  mons  veneris.  A  partial 
alopecia  was  apparent. 

In  the  case  of  Mrs.  F.  a  tumor  the  size  of  a  tan- 
gerine occupied  the  left  inguinal  region.  The  case 
of  Mrs.  S.  presented  a  tumor  the  size  of  a  hen's 
egg  in  the  right  and  the  left  inguinal  regions.  Both 
women  were  able  to  be  about  and  felt  fairly  well. 
In  the  analysis  of  these  two  cases  it  can  be  demon- 
strated that  the  course  of  the  disease  ere  it  termi- 
nated into  the  stage  of  cancer,  a  degeneration  for- 
tunately not  often  encountered,  passed  through 
three  distinct  pathological  phases:  pruritus,  leuco- 
plakic  vulvitis  and  kraurosis. 

A  simple  pruritus  vulvae  which  is  usually 
present  in  an  innocent  way  for  many  years, 
can  undoubtcilly  be  responsilhe  for  subse- 
quent morbid  changes  involving  the  mucosa 
of    the    external    genitals.     Trauma    to    the 
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epithelium  of  the  vulva  inflicted  upon  the 
burning  and  itching  areas  for  relief  is  the  pre- 
cipitating factor  in  producing  a  low  grade 
infection  of  the  underlying  connective  tissue. 
An  exudation  of  plasma  occurs,  the  result  of 
tissue  reaction.  The  continued  infection  fol- 
lowed by  exudation  and  infiltration  causes 
oedema  and  this  is  seen  clinically  as  engorge- 
ment, softening,  and  lividity.  Eventually 
the  alYected  area  looses  its  nomial  color, 
becoming  pale  and  dr\',  assuming  the  appear- 
ance of  parchment.  The  vulnerability  of  the 
impaired  structures  becomes  great  on  the 
slightest  provocation  and  an  added  trauma- 
tism, such  as  a  fissure,  may  engender  a  more 
severe  form  of  pruritis  which  might  finally 
develop  into  a  leucoplakic  vulvitis. 

It  is  reasonable  to  assume  that  not  in 
ever>'  instance  does  a  leucoplakic  vuhatis 
follow  a  pruritus.  The  pruritic  stage  may 
merge  into  the  condition  of  kraurosis  without 
a  leucoplakic  lesion.  In  kraurosis,  however, 
where  a  cancer  degeneration  has  taken  place, 
the  presence  of  a  leu^'oplakic  vuKitis  must 
be  accepted,  inasmuch  as  there  is  no  ten- 
dency to  a  malignant  degeneration  in  krauro- 
sis. There  is,  however,  a  tendency  to  a  pri- 
mary cancer  of  the  vulva  in  leucoplakia. 

A  leucoplakic  vuhitis  is  a  disease  which 
occurs  in  women  past  the  menopause  and  is 
due  either  to  natural  atrophy  of  the  glands 
at  the  time  of  the  normal  menopause  or  else 
to  their  surgical  removal. 

The  histological  changes  are  located  in  the 
epidermis  and  consist  primarily  of  an  absorp- 
tion of  elastic  tissue  from  the  uppemiost  lay- 
ers of  the  corium  over  a  portion  or  all  of  the 
vulva  internal  to  the  hairy  portion  of  the 
labia  majora  (Taussig).  The  absence  of 
elastic  tissue  in\ates  trauma  with  a  resultant 
low  grade  infection  of  the  underlying  con- 
nective tissue.  As  the  disease  progresses  the 
affected  areas  become  covered  with  thickened 
epithelial  plaques,  whitish  in  color.  These 
plaques  may  cover  more  or  less  fully  the 
entire  area  diseased. 

Kraurosis,  the  last  of  the  trinity,  is  a 
chronic  infection  the  result  of  repeated 
traumatism  with  low  grade  infection  usually 
occurring  in  women  after  the  menopause. 
The  fact,  however,  must  not  be  overlooked 


that  in  younger  women  factors  favorable  to 
its  production  are  found  in  a  postoperative 
menopause.  The  three  lesions  have  much 
in  common  and  it  can  reasonably  be  assimied 
that  a  kraurosis  is  the  final  chapter  to  the 
damage  done  to  the  tissues  by  the  lesions 
which  invariably  precede  it.  The  character- 
istic state  in  which  the  vulva  has  been  trans- 
formed by  these  extreme  pathological  proc- 
esses has  suggested  the  name  kraurosis.  It 
is  a  word  coined  from  the  Greek  "Kpaipo<;/' 
meaning  "drj ." 

In  kraurosis  the  histological  changes  are 
situated  in  the  demiis  and  usually  present  a 
general  atrophic  process  involving  the  entire 
vulva,  with  marked  contraction  of  the 
vaginal  orifice. 

Not  infrequently  the  glans  clitoris  and  the 
labia  minora  have  disappeared  and  the  ostium 
vaginae  has  become  narrowed  to  such  an 
extent  that  an  attempt  to  introduce  the  index 
finger,  if  at  all  possible,  is  causative  of  great 
pain.  Some  cases  frequently  show  atrophy 
of  the  mons  veneris  with  complete  alopecia. 
A  patient  afflicted  with  this  disease  is  often  a 
great  sufferer,  and  not  only  is  coitus  very 
painful,  but  the  itching  and  burning  is  fre- 
quently unbearable. 

The  assumption  that  the  pathological 
process  of  kraurosis  vulvre  can  be  accepted 
as  an  inlierent  primary  disease  appears  to  me 
to  be  still  strongly  lacking  in  corroborative 
evidence. 

A  critical  analysis  of  the  clinical  picture 
of  pruritis  and  leucoplakic  vulvitis  dis- 
closes so  many  features  in  common  with 
kraurosis  that  the  inference  could  be  made 
that  kraurosis  is  an  expression  of  a  severe 
degree  of  these  lesions,  and  that  without 
pruritis  and  leucoplakic  vulvitis  there  would 
be  no  kraurosis. 

The  term  "kraurosis  vulva;"  can,  there- 
fore, be  conveniently  accepted  as  a  lesion 
secondary  to  the  pathological  processes  ex- 
cited by  pruritus  and  leucoplakic  vulvitis, 
depicting  the  clinical  picture  of  the  impaired 
vulvar  tissues  in  their  most  distressing  con- 
dition. A  kraurosis  vulvs  degenerating  into 
malignancy  is  as  rare  as  a  kraurosis  lesion 
itself.  This  is  very  fortunate  inasmuch  as 
vulvar    carcinoma    demands    an    extensive 
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operative  measure,  even  though  the  relief 
afforded  be  of  short  duration. 

The  mortality  in  cancer  of  the  external 
genitals  is  high  because  of  the  frequency  with 
which  the  tributarj'  glands  are  involved 
early  in  the  disease. 

Just  why  cancer  should  be  of  rare  occurrence 
in  a  kraurosis  vulva  is  difficult  to  explain. 
The  necessary  factors  conducive  to  malig- 
nancy are  present,  and  present  for  a  long 
time;  the  irritation  and  the  debilitating  in- 
fluences caused  by  prolonged  suffering  are 
plainly  apparent  and  the  law  that  carcino- 
mata  have  a  predilection  for  surfaces  where  a 
transition  takes  place  from  one  variety  of 
epithelium  to  another  is  fairly  well  applicable 
to  this  condition,  yet  carcinoma  as  a  sequela 
to  kraurosis  is  said  to  be  infrequent.  Never- 
theless a  patient  afflicted  with  kraurosis 
should  be  safeguarded  against  any  possible 
malignant  changes,  and  the  lesion  subjected 
to  a  measure  radical  in  its  execution.  This 
measure  is  an  operative  one  and  consists  in 
the  complete  excision  of  the  affected  area. 

In  the  earlier  stages  before  the  clinical 
picture  becomes  pronounced  and  an  intense 
pruritis  apparently  is  the  only  existing  con- 
dition, the  source  of  the  irritation  should  be 
sought  and  if  possible  remov'ed.  An  intense 
pruritus  not  amenable  to  treatment  is  a  con- 
dition which  justifies  excision  of  the  areas 
involved.  When  the  lesion  presents  itself  as 
a  pronounced  kraurosis  and  is  associated 
with  a  leucoplakic  vulvitis,  an  association  not 
at  all  infrequent,  we  should  appreciate  the 
experience  of  others  who  have  subjected 
these  conditions  to  radium  and  roentgen-ray 


treatment.  The  results  of  these  treatments 
have  been  most  disappointing  and  in  fre- 
quent instances  have  caused  much  suffering 
to  the  patient.  In  three  instances  Taussig 
used  radium  with  only  temporary  improve- 
ment after  a  period  of  extremely  painful 
radium  reaction.  In  the  hands  of  the  same 
observer,  roentgen-ray  and  radium  treatment 
in  cancer  of  the  vulva  have  given  most  un- 
satisfactory' results. 

Some  investigators  recommend  in  a  pro- 
nounced condition  of  kraurosis  with  dys- 
pareunia  an  incision  widening  the  vaginal 
outlet.  I  would  advise  against  this  procedure 
as  it  has  little  to  recommend.  It  has  no  bene- 
ficial influences  upon  the  condition,  and  does 
not  prevent  a  subsequent  contraction  of  the 
ostium. 

Reverting  to  the  two  cases  with  infiltrated 
cancerous  ulcers  and  metastases  in  the 
inguinal  glands,  a  radical  excision  was  made 
in  each  instance.  The  operation  pertaining 
to  the  inguinal  dissection  requires  a  technique 
of  much  delicacy  and  is  somewhat  severe. 
An  operation  of  this  character  cannot  be  a 
satisfactory  one  unless  all  inguinal  glands  are 
removed,  especially  important  ones  situated 
deeplj'  around  the  femoral  vessels.  Such  a 
dissection  requires  the  division  of  Poupart's 
hgament. 

The  relief  these  patients  obtained  was  most 
gratifying.  Up  to  date  they  are  free  from  any 
of  their  former  suffering,  with  no  exidence  of 
any  recurrence. 

The  operations  were  performed  respectively 
9  and  ii  months  ago,  a  time  allowance  too 
brief  in  the  consideration  of  recidivation. 
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BILHARZIASIS 

By  ROBERT  V.  DAY,  M.D.,  Los  Angeles 


THE  rarity  of  bilharziasis  in  the  United 
States  prompts  me  to  report  the 
following  case: 

Mr.  C.  F.  B.,  age  24,  medical  student,  born  and 
reared  until  the  age  of  twenty  in  the  Transvaal, 
British  South  Africa,  has  been  having  slight  haema- 
turia  much  of  the  time  for  2  or  3  years.  He  was 
seen  first  June  5,  1920.  The  symptoms  described  by 
him  were:  (i)  occlusion  of  urethral  orifice  by 
unknown  cause  during  urination;  (2)  hematuria. 

He  had  been  having  hematuria  for  the  3  weeks 
just  preceding  and  had  been  unable  to  void  for  24 
hours.  A  catheter  had  been  used  obtaining  bloody 
urine  with  diiiSculty  because  of  clots  obstructing  the 
catheter  lumen.  A  great  mass  of  clots  was  evacuated 
with  the  evacuating  pump  of  Ware.  Cystoscopy 
then  disclosed  a  considerable  mass  of  clots  left  in  the 
bladder  but  not  enough  to  interfere  with  cystoscopy. 
A  typical  benign-looking  papilloma  near  the  left 
ureteral  orifice  was  seen  and  fulgurated  thoroughly. 
Microscopical  e.\amination  of  the  urine  by  Dr. 
Herschel  Butka,  pathologist  to  the  White  Memorial 
Hospital,  disclosed  typical  ova  of  the  distoma 
haematobium  with  characteristic  terminal  spines. 
These  were  present  at  all  examinations  of  the  urine 
up  to  and  shortly  after  beginning  of  specific  intra- 
venous treatment  of  tartar  emetic. 

On  July  7  cystoscopy  was  done  and  the  base  of 
the  papilloma  was  fulgurated.  There  were  present 
over  the  trigone,  principally  over  the  left  side,  and 
on  the  bladder  neck,  small  miliary  papules  reddish 
white  in  color.  The  ureters  were  catheterized  at 
this  time  to  obtain  eggs  direct  in  case  left  kidney 
was  infected.    No  eggs  were  found,  however. 

Cystoscopy  was  repeated  on  August  26.  Hun- 
dreds of  these  miliary  papules  were  present  in  prac- 
tically every  portion  of  the  bladder  w^all.  This 
alarmed  me  and  the  question  of  intravenous  injec- 
tions of  tartar  emetic  was  advised  after  the  ques- 
tion had  been  taken  up  with  Dr.  Stitt  of  the  Tropical 
School  of  Medicine.  He  was  treated  under  the  super- 
vision of  Dr.  Newton  Evans,  president  of  the 
College  of  Medical  Evangelists.  I  can  hardly  im- 
prove upon  the  patient's  own  report  which  is  as 
follows: 

"General  measures  in  trealmenl.  i.  Physical  exer- 
tion reduced  to  a  minimum. 

"  2.    Breakfast  is  light  on  mornings  of  injections. 

"3.    After  injection  2  hours  of  absolute  rest. 

"4.  Mental  work  reduced  to  minimum  yet  sufii- 
cient  to  'get  by.' 

"5.  Sleep  encouraged  by  warm  bath  before 
retiring  and  bed  time  at  least  9  hours. 

"6.    Regularity  at  meals. 

"7.    Keep  bowels  active." 


Note.  In  the  urine  there  always  had  been  a  certain 
amount  of  pus  but  as  the  doses  increased  this 
decreased  until  with  the  reds  it  vanished. 

The  color  of  this  urine  was  always  normal  but  at 
first  rather  cloudy.  This  cloudiness,  however,  sub- 
sided as  the  albumin  and  reds  decreased. 

There  alwayp  was  a  slight  cystic  and  urethral 
irritation  showing  itself  in  a  sense  of  tension,  but  not 
associated  with  pain.  This  had  disappeared  after 
having  taken  7J<4  grs.  of  tartar  emetic.  (See  Table.) 

DISCUSSION 

"  Certain  symptoms  were  continuous  throughout 
the  whole  course  of  treatment:  These  were,  bron- 
chial irritation,  pleural  pain,  backache,  mental 
depression,  conjunctivitis,  vertigo,  and  muscular 
weakness.  After  each  injection  they  became  worse 
within  30  minutes  from  time  of  administration  and 
continued  24  to  26  hours  afterward. 

"There  was  a  week  omitted  between  November 
19  and  27  when  the  administration  was  suspended 
on  account  of  the  accumulative  poisoning  symptoms 
becoming  very  marked.  The  treatment  lasted  a 
month  and  5  days  and  the  total  amount  of  tartar 
emetic  was  15  grains. 

"During  the  whole  time  sleep  and  appetite  were 
fair,  except  the  last  two  administrations  caused  a 
loss  of  appetite.  The  bowels  moved  sluggishly  and, 
therefore,  cathartics  were  frequently  resorted  to. 
Every  evening  a  hot  spray  was  taken  to  promote 
sleep  and  restfulness  during  the  night. 

"Each  day  one-half  grain  of  dessicated  thyroid 
(P.  &  D.)  was  taken  to  stimulate  metabolism  and 
thereby  increase  mental  acti\'ity,  thus  counter- 
acting the  depression  of  the  drug.  It  was  found 
necessary  to  take  an  increased  mental  stimulant 
with  each  final  examination,  consequently  10  grains 
of  caffeine  citrate  were  taken  in  divided  doses  4  and 
2  hours  respectively  before  each  of  three  final 
examinations  that  came  during  the  period  of 
administration.    The  results  were  excellent. 

"During  the  whole  time  the  patient  was  about 
and  doing  all  work  that  had  to  be  done  and  no 
more. 

"The  symptoms  that  lasted  the  longest  were 
pleural  pain,  pain  in  the  region  of  the  left  kidney, 
and  conjunctivitis.  Two  weeks  after  the  last  dose  a 
series  of  Russian  baths  alleviated  these  symptoms  so 
that  it  might  be  considered  that  the  crisis  was  over 
and  improvement  was  slow  but  sure.  Muscular 
weakness  was  still  pronounced  and  general  de- 
pression also.  It  was  found  that  after  any  physical 
exertion  there  ensued  great  pleural  pain  and  extreme 
fatigue.  During  the  administration  the  erythrocyte 
count  was  reduced  one-half  million,  becoming 
5,000,000;  the  leucocytes  increased  from  6,500  to 
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RESUME  OF  COURSE  IN  CASE  OF  C.  F.  B. 


Date 

Dose 

0%a 

Albumin 

Symptoms 

10/2S/20 

Kgr. 

Ova  hatch  after  5  minutes  in  water. 
Many  present. 

r.5  per  cent. 
Slight  hffimaturb. 

None. 

n/i/20 

Kgr. 

Ova  hatch  after  5  minutes  in  water. 
Many  present. 

1.5  percent. 
Slight  hjematuria. 

None 

1./2/20 

Ova  hatch  after  3  hours  in  water. 

t.5  per  cent. 
Slight  ha:maturia. 

None. 

.1/3/ 20 

Ova  hatch  after  3  hours  in  water. 

1.5  percent. 
Slight  hsematuria. 

None. 

I 1/4/20 

Ova  hatch  after  3  hours  in  water. 

Slight  hematuria. 

-None. 

11/5/20 

I  gr. 

Ova  hatch  after  3  hours  in  water. 

Slight  hsematuria. 

Mental  depression  and  oblivion. 

1 1/6/ 20 

Ova  hatch  after  3  hours  in  water. 

Ha:maturia  less. 

.Albumin  less  than  t  per  cent. 

Drowsy  feeling  accompanied  by  sense  of 
tenseness  in  chest,  slight  coughing  and 
pain  in  region  of  kidneys. 

11/7/20 

Ova  hatch  between  24  and  30  hours 
incubation. 

Hasmaturia  less. 

.Albumiti  less  than  t  per  cent. 

Drowsy  feeling  accompanied  by  sense  of 
tenseness  in  chest,  slight  coughing  and 
pain  in  region  of  kidneys. 

I1/8/20 

lii  gr. 

Ova  hatch  between  24  and  30  hours 
incubation. 

Hiematuria  less. 

.Mbumin  less  than  i  per  cent. 

Drowsy  feeling  accompanied  by  sense  of 
tenseness  in  chest,  slight  coughing  and 
pain  in  region  of  kidneys. 

I 1/9/ 20 

Ova  present.     Blue  blotches  in  center. 

.\lbumin— mere     trace.     \'ery    small 
hcematuria,  few  reds. 

Drowsy  feeling  accompanied  by  sense  of 
tenseness  in  chest,  slight  coughing  and 
pain  in  region  of  kidneys.  And 
increased. 

11/10/20 

Ova  present.     Blue  blotches  in  center. 

.^bumin— mere     trace.     Very     small 
hematuria,  few  reds. 

Drowsy  feeling  accompanied  by  sense  of 
tenseness  in  chest,  slight  coughing  and 
pain  in  region  of  kidneys.  And 
increased. 

11/11/20 

Ova  present.    Blue  blotches  in  center. 
Ova  decrease  in  number. 

Reds  less. 
No  albumin. 

Drowsy  feeling  accompanied  by  sense  of 
tenseness  in  chest,  slight  coughing  and 
pain  in  region  of  kidneys.  And 
increased. 

u/12/20 

2gr. 

Ova  decrease  in  number. 

Reds  less. 
No  albumin. 

Symptoms  same. 

I1/13/20 

Ova  do  not  hatch  after  48  hours  in- 
cubation. 

Reds  less. 
No  albumin. 

Symptoms  same. 

11/14/20 

Less  ova. 

Reds  less. 
No  albumin. 

Symptoms  same. 

.l/iS/20 

2  gr. 

Coclein  >< 
gr- 

Less  ova. 

Reds  decrease. 
No  albumin. 

Lethargy,  muscular  weakness,  headache, 
cough  and  pain  in  back. 

:i/.6/2o 

Less  ova. 

Reds  decrease. 
No  albumin. 

Lethargy,  muscular  weakness,  headache, 
cough  and  pain  in  back. 

I 1/17/ 20 

i>igr. 
Aspirin 
20  gr. 

Less  ova. 

Reds  decrease. 
No  albumin. 

Same  as  above.    Aspirin  allayed  imme- 
diate symptoms    such    as    depression 
sense  of  fatigue  and  headache. 

.1/18/20 

Less  ova. 

Reds  decrease. 
No  albumin. 

Same  as  above.  Chronic  conjunctivitis 
starts. 

.1/19/20 

ijigr. 
Aspirin 
20  gr. 

No  ova. 

No  albumin. 
No  blood. 

Symptoms  intensified.  Conjunctiviti, 
in  right  eye. 

ii/ao/20 

iKgr- 

No  ova. 

No  albumin. 
No  blood. 

Symptoms  intensified.  Coajunctivitis  in 
right  eye.                                      , 

ii/ji/ao 

No  ova. 

No  albumin. 
No  blood. 

Symptoms  intensified.  Conjunctivitis 
in  right  eye. 

../23/20 

No  ova. 

No  albumin. 
No  blood. 

Symptoms  of  S B poison- 
ing, prominent  tightness  in  chest, 
coughing,  headache,  severe  backache, 
muscular  weakness,  genera]  depressions 
pufTing  of  evelids  and  conjunctivitis. 
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Date 

Dose 

Ova 

Albumin 

Symptoms 

11/^3/ 20 

No  ova. 

No  albumin. 
No  blood. 

Symptoms  of  S B poison- 
ing, prominent  tightness  in  chest, 
coughing,  headache,  severe  backache, 
muscular  weakness,  general  depression, 
pufl&ng  of  eyelids  and  conjunctivitis- 

11/24/20 

No  ova. 

No  albumin. 
No  blood. 

Better  —  no  headache. 

ii/as/2o 

No  ova. 

No  albumin. 
No  blood. 

Better  — Lots  better. 

11/26/20 

No  ova. 

No  albumin. 
No  blood. 

Better  —  Lots  better. 

11/27/20 

No  ova. 

No  albumin. 
No  blood. 

Better  —  Lots  better. 

11/28/20 

Aspirin  20 
gr- 

No  ova. 

No  albumin. 
No  blood. 

Weakness,  dizziness,  apathy,  severe  con- 
junctivitis, pain  in  pleura  and  left  kid- 
ney.    Bronchial   irritation. 

11/29/20 

No  ova. 

No  albumin. 
No  blood. 

Weakness,  dizziness,  apathy,  severe  con- 
junctivitis, pain  in  pleura  and  left  kid- 
ney.    Bronchial  irritation. 

11/30/20 

No  ova. 

No  albumin. 
No  blood. 

Weakness,  dizziness,  apathy,  severe  con- 
junctivitis, pain  in  pleura  and  left  kid- 
ney.  Bronchial  irritation. 

12/1/20 

Aspirin  10 
gr. 

No  ova. 

No  albumin. 
No  blood. 

Symptoms  same,  and  severe  diuresis,  loss 
of  appetite. 

12/2/20 

iKgr. 
No  aspirin. 

No  ova. 

No  albumin. 
No  blood. 

Symptomssame,  and  severe  diuresis,  loss 
of  appetite. 

13,500  and  the  haemaglobin  remained  normal,  95 
per  cent. 

"During  the  course  of  treatment  the  temperature 
remained  normal  the  whole  time. 

"In  body  weight  there  was  a  slight  decrease 
amounting  to  8  pounds." 

Cystoscopy  on  October  i  revealed  a  nearly  nor- 
mal bladder  with  some  oedema  and  lack  of  clear  cut 
vascularity. 

Cystoscopy  on  January  7,  1921,  showed  a  normal 
bladder  with  just  the  slightest  appearance  of 
telangiectasis  to  the  right  of  the  right  ureteral 
meatus.  The  urine  was  negative  for  red  blood 
cells  and  ova  and  had  been  for  many  preceding 
examinations. 


From  the  above  report  we  feel  quite  sure  the 
patient  has  been  cured. 

The  experience  of  the  British  and  American 
Tropical  Schools  for  Medicine  has  been 
apparently  little  short  of  marvelous  with  the 
above  treatment.  Dr.  Charles  S.  Vivian  of 
Phoenix,  Arizona,  recently  told  me,  however, 
of  a  case  under  his  care  uncured  that  had  been 
treated  with  intravenous  tartar  emetic  injec- 
tions by  the  British  Army  authorities.  A 
few  deaths  have  been  reported  from  the 
larger  doses. 


S6o 
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A  LARGE  MYCOTIC  EMBOLIC  ARTERIOVENOUS  ANEURISM 
OF  THE  FEMORAL  VESSELS 

By  ROLFE  FLOYD,  M.D.,  New  York 


THIS  case  is  reported  because  of  the 
large  size  of  the  sac,  its  large  venous 
connection,  the  fact  that,  without 
rupture,  it  caused  initial  and  pronounced 
symptoms  before  the  underlying  viridans 
endocarditis  was  evident,  and  finally  be- 
cause there  was  septic  endarteritis  with  a 
thrombus  in  the  opposite  femoral  artery 
establishing  the  mycotic  embolic  origin  of 
the  aneurism. 

The  historical  steps  in  the  recognition 
of  mycotic  embolic  aneurisms  are  somewhat 
as  follows: 

First,  embolic  abscesses  of  artery  walls 
were  recognized  in  1844  by  Rokitansky  (i). 
Then  in  1853  Tufnell  (2)  definitely  recognized 
the  dependence  of  an  aneurism  on  emboli 
derived  from  v^egetations  on  the  heart 
valves. 

Twenty  years  later  Ponfick  (3)  in  1873, 
published  7  cases  and  expressed  new  views 
about  the  pathogenesis  of  the  condition. 
He  recognized  that  the  causative  endo- 
carditis was  regularly  acute,  usually  an 
acute  engrafted  on  a  chronic  process,  that 
the  aneurisms  were  usually  small,  multiple, 
and  frequently  found  in  cerebral  or  abdom- 
inal vessels,  that  they  belonged  to  adolescence 
and  early  adult  life  and  occurred  in  arteries 
otherwise  normal.  He  further  believed  that 
the  damage  to  the  artery  wall  began  on  the 
side  next  the  lumen  and  worked  out,  and 
that  thus  the  intima,  elastica,  and  media 
were  usually  broken  through  and  the  sac 
wall  was  composed  of  adventitia  and  new 
formed  layers,  either  organized  thrombus 
inside  or  inflammatory  tissue  outside.  He 
also  observed  that  these  lesions  usually 
developed  at  or  just  central  to  points  where 
the  arteries  divide.  All  these  observations 
and  conclusions  have  been  confirmed  by 
the  work  of  later  students  on  the  subject. 

Ponfick  also  believed  that  the  loose  areolar 
tissue  of  pia  and  peritoneum  ofiered  no 
accessory    support    to    a    weakened    arterial 


wall  and  so  negatively  favored  its  distention, 
a  factor  which  seems  real  but  not  entirely 
determinant,  for  these  lesions  also  occur 
in  the  comparatively  dense  tissues  of  the 
extremities. 

By  a  peculiar  freak  of  circumstance  in 
one  of  his  first  cases,  he  found  a  sharp  cal- 
cified embolus  that  had  pierced  the  entire 
artery  wall,  a  lesion  apparently  of  the  ut- 
most rarity.  This  experience  led  him  to 
consider  the  production  of  all  embolic 
aneurism  to  be  mechanical;  he  searched 
assiduously  for  a  minute  particle  of  lime 
in  every  case,  and  when  he  could  not  find 
one  he  believed  the  erosion  of  the  vessel 
wall  to  be  due  to  mechanical  pressure  of 
the  embolus  against  the  wall,  made  more 
efi'ective  by  the  pulsating  pressure  of  the 
blood  stream,  a  "decubital  necrosis"  anal- 
ogous to  bedsore  formation.  He  accordingly 
denied  the  primary  chemical  action  and 
infectious  nature  of  cardiac  emboli  though 
fully  appreciating  these  qualities  in  emboli 
derived  from  infectious  venous  thrombi. 
This  mechanical  pathogenesis  has  not  been 
generally  accepted  although  two  cases  simi- 
lar to  Ponfick's  unquestionable  one  were 
reported  by  Thoma  (4)  in  1889. 

In  1887,  fourteen  years  later,  Eppinger 
(5)  made  an  exhaustive  study  of  the  subject 
and,  except  in  one  point,  his  views,  added 
to  the  accepted  ones  of  Ponfick,  form  the 
basis  of  the  present  conception  of  the  con- 
dition. 

In  the  first  place  he  showed  that  the  same 
bacteria  were  present  in  the  fresh  car- 
diac vegetations  and  in  the  emboli,  and 
concluded,  in  contrast  to  Ponfick's  mechani- 
cal theory,  that  the  damage  to  the  artery 
wall  was  due  to  infiammatory  and  de- 
structive changes  induced  by  these  bacteria. 
He  accordingly  introduced  the  term  mycotisch 
embolishe. 

He  especially  emphasized  the  rupture 
of  intima  and   elastica,  demonstrated   their 
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torn  edges  at  the  sac  mouth  and  considered 
the  rupture  of  the  elastica  as  a  constant 
feature  and  a  prerequisite  in  the  pathogenesis 
of  the  lesion.  The  media  he  found  usually 
ruptured  but  sometimes  partly  preserved 
in  the  sac  wall,  and  the  adventitia  its  only 
constant  component.  In  recent  cases  he 
found  the  infectious  embolus  and  active 
septic  inflammation  of  the  vessel  wall,  but 
in  cases  of  longer  standing,  where  these 
features  were  no  longer  demonstrable,  he 
considered  the  ruptured  edge  of  the  elastica 
at  the  sac  margin  diagnostic  and  multi- 
plicity of  the  lesion  an  added  confirma- 
tion. 

He,  however,  held  a  peculiar  notion  about 
the  way  the  lesion  developed  in  the  vessel 
wall,  namely,  that  the  first  step  was  the 
development  of  a  septic  peri-arteritis  in 
the  tissue  just  outside  the  vessel  opposite  the 
site  of  lodgment  of  the  embolus,  the  second 
step  a  septic  mesarteritis  which  finally 
burst  into  the  lumen,  like  an  abscess,  first 
undermining  and  then  rupturing  the  elas- 
tica and  intima  in  the  process. 

This  \aew  has  not  found  general  accept- 
ance and  its  opponents  believe  that  Eppin- 
ger  was  led  astray,  just  as  Ponfick  was, 
by  encountering  a  very  rare  condition  in 
one  of  his  cases,  namely  a  septic  embolus 
of  one  of  the  vasa  vasorum,  and  interpreting 
his  other  cases  on  this  basis. 

Those  who  oppose  Eppinger's  view  hold 
that  the  inflammation  begins  in  the  artery 
wall  where  the  thrombus  lies  in  contact 
with  it  and  progresses  from  the  lumen  out- 
ward. 

Unger  (6),  in  1911,  wrote  an  excellent 
and  convincing  paper  with  careful  micro- 
scopic studies  establishing  the  correctness 
of  this  conception.  In  one  of  his  cases  with 
septic  endocarditis  there  was  no  aneurism 
but  an  ulcerative  lesion  in  the  femoral 
artery  just  where  the  profunda  comes  off, 
septic  inflammation  of  the  vessel  wall, 
local  destruction  of  the  intima,  elastica, 
and  part  of  the  media,  and  a  septic  thrombus 
adherent  to  the  ulcer  partly  occluding  the 
lumen  of  the  vessel.  This  is  almost  exactly 
the  lesion  which  the  case  I  report  showed 
in  the  left  femoral  artery. 


Aneurisms  can  occur  with  acute  endo- 
carditis in  another  way.  Vegetations  may 
form  on  the  aortic  wall,  especially  in  the 
ascending  aorta,  just  as  they  form  on  the 
valves  or  on  the  mural  endocardium  and 
the  vessel  wall  beneath  them  may  be  ulcer- 
ated, weakened,  and  may  pouch  into  sac- 
culated aneurisms  which  are  mycotic  but 
not  embolic.  Such  are  reported  by  Osier 
(7),  1885,  and  McCrae  (8),  1905. 

Lewis  and  Schrager  (g),  1909,  in  an  ex- 
cellent review  of  the  subject  preliminary 
to  reporting  their  own  cases  state  that 
"the  case  reported  by  Osier  in  which  one 
of  the  aneurisms  was  as  large  as  a  billiard 
ball  is  probably  the  largest  embolomycotic 
aneurism  observed."  Unger,  191 1,  however, 
reports  one  of  the  left  femoral  artery  11  by 
10  by  7  centimeters,  the  largest  of  which 
I  have  been  able  to  find  a  previous  record. 
The  one  I  am  about  to  describe  measured 
15  centimeters  in  length  and  over  6  centi- 
meters in  diameter. 

Unger,  reviewing  the  reported  cases  in 
191 1,  found  91  mycotic-embolic  aneurisms 
of  which  8,  or  nearly  9  per  cent,  were  femoral 
and  situated  at  the  point  where  the  profunda 
femoris  comes  off. 

Arteriovenous  aneurism,  on  the  other 
hand,  appears  in  the  literature  as  a  compara- 
tive rarity  up  until  the  onset  of  the  late 
war  in  1914,  since  which  many  have  been 
reported.  Practically  all  such  cases  are 
regarded  as  due  to  the  simultaneous  pene- 
tration of  an  artery  and  vein  where  they 
lie  close  together  by  a  weapon  or  projectile. 
I  have,  however,  found  only  two  cases  of 
embolic-mycotic  arteriovenous  aneurism  de- 
scribed; one  by  Simmonds  (10),  1904,  the 
second  by  Libman  (n),  1907. 

Simmonds'  was  a  sacculated  aneurism 
the  size  of  a  hen's  egg  at  the  aortic  bifurca- 
tion, which  secondarily  perforated  the  right 
common  iliac  vein  by  a  hole  the  size  of  a 
lead  pencil.  It  occurred  in  a  woman  31 
years  old  dying  of  puerperal  sepsis  without 
giving  pronounced  s>Tnptoms  of  the  aneurism. 

Libman's  case  was  in  a  man,  25  years 
old,  sick  of  infectious  endocarditis  who 
suffered  with  pain  in  the  groin  for  4  weeks 
and    then  developed   an   elastic   swelling  in 
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the  left  femoral  region,  painful  and  tender 
with  expansile  pulsation  and  a  loud  systolic- 
diastolic  humming  murmur  with  a  systolic 
accentuation.  The  "left  femoral  arter\' 
showed  quite  marked  endarteritic  changes. 
There  was  an  aneurism  at  the  point  where 
the  profunda  was  given  off.  The  sac  con- 
tained thrombatic  masses,  most  of  which 
were  not  at  all  decolorized.  The  remains 
of  the  vessel  wall  were  present  in  the  sac. 
The  femoral  vein  had  a  small  deficit  in  its 
wall  externally  and  anteriorly  which  led 
into  the  sac."  Staphylococcus  aureus  was 
found  in  the  sac  and  streptococcus  and 
staphylococcus  aureus  in  the  heart  blood. 
The  ordinary-  aneurism  of  later  life,  usu- 
ally developed  in  syphilitic  vessels,  may, 
however,  perforate  into  a  vein,  and  so  pro- 
duce an  arteriovenous  aneurism.  Such  a 
case  came  under  my  care  on  the  2d  Medical 
Division  at  Belle\-ue  Hospital  in  January, 
1916.  A  man  with  an  enormous  sacculated 
aneurism  of  the  ascending  aorta  was  pro- 
foundly cyanotic  for  2  weeks  before  death 
and  at  autopsy  there  was  found  a  slit-Hke 
opening  about  i  inch  long  from  the  superior 
vena  cava  into  the  sac. 

Following  is  the  record  of  the  case  which 
it  is  the  purpose  of  this  paper  to  report: 

Carpenter,  age  36 ;  admitted  to  Roosevelt 
Hospital,  July  31,  1910,  complaining  of  rheuma- 
tism. Five  of  his  brothers  have  rheumatism,  but 
he  had  never  had  it  before.  He  himself  had  measles, 
diphtheria,  mumps,  whooping  cough,  and  frequent 
sore  throat,  as  a  boy.  He  is  subject  to  attacks  of 
indigestion  and  vomiting.  He  has  had  a  right 
hydrocele  for  7  years  wliich  has  been  repeatedly 
tapped.  Otherwise  his  health  has  been  good. 
No  cardiac  or  renal  symptoms.  There  is  no  history 
of  any  injury  or  wound  in  the  right  leg  or  groin. 
Ten  W'Ceks  ago  he  noticed  his  right  ankle  was  swollen 
but  not  painful.  A  little  later  he  began  to  have 
pain  all  through  the  leg  which  was  worse  when 
the  leg  was  kept  quiet  and  was  relieved  by  massage. 
Both  the  swelling  and  pain  have  increased  up  to 
the  time  of  admission. 

Examination.  Color  and  nutrition  about  normal 
but  he  has  the  face  of  pain.  No  pharyngitis; 
pupils  react  normally.  Lungs  are  normal.  Heart 
is  slightly  enlarged,  action  regular  but  a  little 
too  strong,  100;  soft  systolic  murmur  at  the  apex, 
transmitted  to  the  axilla.  .Abdomen  is  normal; 
neither  the  liver  nor  the  spleen  is  enlarged.  There 
is  marked  pitting  oedema  of  the  whole  right  leg 
and  right  side  of  the  scrotum.   There  is  no  evidence 


of  inflammation  of  the  knee  or  ankle  but  motion, 
especialUy  extension,  of  the  hip  causes  much  pain. 
There  is  a  large  hard  pulsating  tumor  just  below 
Poupart's  ligament  over  which  a  distinct  systolic 
thrill  is  felt,  and  a  systolic  and  diastolic  murmur 
heard.  The  tumor  is  quite  tender  on  pressure. 
No  tumor  or  pulsation  is  felt  above  Poupart's 
ligament  but  there  is  tenderness  in  this  region. 
There  is  no  cedema  elsewhere.  Rectal  e.xamination 
is  negative.  Urine  on  repeated  examinations 
regularly  showed  a  trace  of  albumin,  never  any 
sugar,  rarely  a  few  casts.  X-ray  showed  nothing 
abnormal  in  the  chest  or  in  the  right  hip-joint. 
Blood  cultures  at  first  were  sterile  but  at  the  end 
of  2  weeks  showed  streptococcus  viridans,  a  find- 
ing which  was  confirmed  by  subsequent  exami- 
nations. Wassermann  test  on  the  blood  was  nega- 
tive. Blood  examinations  made  on  admission  and 
later  resulted  as  follows: 


"aemoglobin 
Per  cent 

White  Cells 

Polymorphonuclears 
Per  cent 

60 

11,800 

70 

80 

8,600 

72 

85 

7,600 

68 

He  ran  an  ordinary  septic  temperature,  usually 
between  99.5°  and  102.5°  ^^^  never  reaching  104°. 
The  pulse  was  rapid  in  proportion  to  the  tem- 
perature, almost  always  over  100  and  averaging 
about  no.  The  respiration  ran  between  20  and 
24. 

.Although  I  made  the  diagnosis  of  aneurism, 
probably  arteriovenous,  on  admission,  much  doubt 
about  the  case  developed  later  because  it  hurt 
him  too  much  to  e.xtend  the  thigh,  and  in  semi- 
flexion, and  with  the  general  oedema  and  local 
inflammation  about  the  sac,  it  was  hard  to  be  clear 
about  the  nature  of  the  tumor  and  much  of  the 
time  impossible  to  get  any  pulsation  in  it.  .Added 
to  this  came  the  fact  that  the  diastolic  murmur 
was  absent  most  of  the  time  and  the  systolic  a 
good  part  of  it.  .As  a  result  the  diagnosis  of  septic 
thrombosis  of  the  external  iliac  vein  had  more 
advocates  than  aneurism  when  he  died  on  October 
21,  II  weeks  after  coming  to  the  hospital,  and 
5  months  after  the  appearance  of  his  initial  symp- 
toms of  swelling  of  the  right  leg.  The  cardiac 
condition  had  meantime  become  increasingly 
evident  not  only  from  the  cultures  but  from  car- 
diac symptoms  and  conjunctival  and  cutaneous 
petechiae  as  well. 

The  autopsy  which  I  performed  about  iS  hours 
after  death  showed:  acute  endocarditis  of  mitral 
and  aortic  valves;  arteriovenous  aneurism  of 
right  femoral  vessels;  septic  arteritis  of  left  femoral 
artery;  acute  exudative  nephritis  with  tubal 
haemorrhages,  and  infarcts;  enlarged  spleen  with 
infarcts;  petechial  hemorrhages  of  skin  and  con- 
junctivae; cedema  and  congestion  of  lungs;  double 
hydrothorax;  general  subcutaneous  oedema  es- 
pecially marked  in  lower  trunk  and  legs,  massive 
in  the  right  leg;  old  hydrocele. 
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The  heart  showed  distinct  but  not  extreme 
enlargement  of  the  cavities  of  both  ventricles  with 
decided  thickening  of  their  walls.  Valves  of  the 
right  side  were  normal.  Mitral  valve  had  huge 
vegetations  of  yellow  fibrin  with  recent  bloody 
deposits  on  both  cusps,  and  there  was  considerable 
ulceration  with  loss  of  substance  of  the  cusp  edges. 
The  aortic  valve  had  a  fibrin  vegetation  3  milli- 
meters in  diameter  and  i  centimeter  long  on  one 
flap  which  was  inflamed  and  penetrated  at  the 
point  of  attachment  of  the  vegetation;  another 
aortic  cusp  bore  a  small  recent  vegetation,  while 
the  third  was  normal.  There  was  a  small  mural 
vegetation  on  the  ventricular  endocardium  well 
below  the  mitral  orifice.  The  muscle  wall  of  the 
left  ventricle  was  extensively  studded  with  whitish 
areas  which  looked  like  patches  of  fibrous  tissue. 
Coronary  vessels  were  normal.  The  pericardium 
was  normal.  Under  the  microscope  the  heart 
muscle  showed  areas  of  degenerated  or  absent 
muscle  with  a  growth  of  fibrous  tissue;  pus  and 
round  cells  infiltrated  these  areas  very  irregularly, 
sometimes  practically  absent,  sometimes  quite 
copious  and  coUectecl  into  small  foci,  but  never 
constituting  true  abscesses.  In  two  instances  a 
plug  of  fibrin  and  pus  cells  were  to  be  seen  inside 
small  vessels  penetrating  areas  of  muscle  degenera- 
tion; in  one  case  the  vessel  wall  was  indistinct 
and  evidently  damaged.  Thus  the  areas  of  de- 
generation seemed  to  be  embolic  and  the  effects 
of  the  emboli  both  mechanical  and  septic. 

The  aorta  showed  only  some  insignificant  patches 
of  ordinary  sclerosis. 

The  kidneys  were  rather  large,  with  several 
yellow  cortical  infarcts;  capsules  were  not  adherent; 
the  color  a  light  buff  sprinkled  with  red  pin  points; 
cortex  of  normal  relative  thickness  but  its  markings 
obscure;  medulla  dark  red  in  sharp  contrast. 
Under  the  microscope  small  groups  of  tubes  were 
filled  with  blood  causing  the  red  spots  seen  in  the 
cortex.  The  epithelium  of  the  convoluted  tubes 
was  mostly  somewhat  flattened  and  the  tubular 
lumina  enlarged,  but  there  was  no  exudate  in  them 
except  for  a  very  moderate  amount  of  coagulated 
matter,  hardly  more  than  normally  seen.  The 
glomeruli  showed  a  general  but  slight  increase 
of  the  tuft  cells  obscuring  the  outlines  of  the  in- 
dividual capillary  loops  to  some  extent.  The 
straight  tubes  of  the  medulla  were  many  of  them 
full  of  blood  which  accounts  in  large  part  for  its 
red  color.  The  capillaries  both  of  cortex  and  me- 
dulla were  comparatively  empty.  The  connective- 
tissue  stroma  was  not  increased.  Some  of  the 
smaller  arteries  were  slightly  thickened. 

There  was  a  large  sacculated  aneurism  spring- 
ing from  the  posterior  surface  of  the  right  femoral 
artery  in  Scarpa's  triangle,  by  an  orifice  elongated 
in  the  axis  of  the  vessel,  2.5  centimeters  long  and 
about  0.7  centimeters  wide,  with  smooth  edges. 
The  femoral  vein  lay  on  the  front  wall  of  the  sac 
and  there  was  an  opening  from  the  vein  into  the 
sac.  also    elongated    in    the   axis   of    the    vessel,   5 


Fig  I.  Diagrammatic  camera  lucida  sketch  X  30  of  a 
section  across  the  lesion  in  the  left  femoral.  The  artery 
was  split  open  and  the  edges  of  the  split,  s  and  s,  spread 
wide  apart  in  the  hardening  fluid.  L,  Lumen.  There  is 
no  intima.  The  heavy  undulating  lines,  e  and  e.  represent 
all  that  is  still  traceable  of  the  elastica.  The  media,  m, 
m,  is  thickened  by  connective-tissue  growth  and  by  round- 
cell  infiltration.  The  solid  patches  in  it  are  the  foci  of 
calcification  of  Moenckeberg's  sclerosis.  In  places  it 
Hes  naked  to  the  blood  current  in  the  lumen,  in  places 
it  is  covered  by  elastica,  in  places  it  is  overlain  by  thrombi, 
mt.  The  adventitia  a.  a,  is  normal.  At  .4'  it  goes  over 
into  the  sheath  and  adventitia  of  the  femoral  vein. 

The  large  thrombus.  (.  is  quite  fibrous  at  its  attach- 
ment r',  soft,  shaggy,  and  infiltrated  with  pus,  and  round 
cells  are  its  opposite  attachment  7^. 

The  mural  thrombi,  m  t.  m  I,  probably  lay  close  to  or 
were  continuous  with  the  lower  edge  of  the  central  throm- 
bus before  the  vessel  was  opened,  the  larger  portion  of 
lumen  and  the  more  normal  vessel  wall  lying  above  it 
(in  the  drawing).  Some  blood,  b,  settled  on  the  vessel 
wall  postmortem. 

centimeters  long.  Its  edges  also  were  mostly  smooth. 
Thus  the  openings  from  artery  and  vein  into  the 
sac  lay  parallel  and  side  by  side,  the  venous  opening 
having  the  greater  vertical  extent.  The  sac  was 
15  centimeters  long  and  over  6  centimeters  in 
diameter.  It  extended  up  behind  Poupart's  liga- 
ment into  the  iliac  fossa  and  the  ilium  was  so 
deeply  eroded  beneath  it  that  the  acetabulum  was 
opened  and  the  head  of  the  femur  lay  against  the 
sac.  The  femur,  however,  showed  no  erosion. 
The  sac  contained  clotted  blood  but  no  extensive 
laminated  mural  clot.  There  was  a  good  deal  of 
inflammatory  tissue,  apparently  mostly  new  con- 
nective tissue,  about  the  sac  so  that  its  dissection 
was  somewhat  difficult.  There  was  no  appearance 
of  haemorrhage  with  false  sac  wall  formation  or 
anything  to  suggest  a  dissecting  aneurism.  The 
femoral  artery  showed  some  sclerosisof  the  Moencke- 
berg  type  with  annular  depressions  of  its  wall. 
Unfamiliar  with  the  literature,  I  failed  to  look 
for  the  torn  ends  of  the  intima  and  elastica  at  the 
margins  of  the  sac  mouth. 
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In  the  left  femoral  artery  just  below  Poupart's 
ligament  there  was  an  ulcerated  area,  soft  and 
necrotic,  about  3  centimeters  long  to  which  a  large 
thrombus  was  adherent  which  partially  occluded 
the  vessel.  This  artery  like  its  fellow  also  was  the 
seat  of  Moenckeberg's  sclerosis,  a  lesion  which 
apparently  had  nothing  to  do  with  either  the 
aneurism  or  the  thrombosis.  Under  the  micro- 
scope the  artery  wall  was  found  infiltrated  with 
round  and  pus  cells;  the  intima  was  completely 
lost;  the  membrana  elastica  could  be  traced  through 
part  of  the  circumference.  Deeper  in  the  wall  of  the 
media  could  be  seen  the  lime  deposits  of  Moencke- 
berg's sclerosis.  The  thrombus  was  large  and 
partly  filled  the  lumen;  it  was  attached  to  the 
artery  wall  in  two  places.  Blood  vessels  penetrated 
it  and  fibroblasts  were  growing  in  it.  On  one  part 
of  it  was  a  fresh  deposit  of  fibrin  and  leucocytes. 
There  were  a  number  of  phagocytes  containing 
brown  pigment  in  the  artery  wall  and  clot  margins. 
A  section  stained  with  methyline  blue  showed  no 
micro-organisms.   (See  Fig.  i.) 

The  unusual  features  of  the  case  then  are: 
(i)  The  large  size  of  the  sac,  its  wade  venous 
connection,  and  the  density  of  its  wall, 
preventing  its  rupture  and  enabling  it  to 
erode  bone.  (2)  The  extensive  lesion  inside 
the  opposite  femoral  with  ulceration  and 
formation  of  an  organizing  thrombus  but 
without  any  aneurismal  dilatation.  These 
features  appear  to  depend  in  part  on  an 
infecting  organism  of  low  but  persistent 
virulence  which  allowed  time  for  extensive 
connective- tissue  growth    and  in    fact  may 


have  stimulated  it.  This  low  virulence  is 
evidenced  by  the  long  duration  of  the  ill- 
ness, the  late  appearance  of  cardiac  symp- 
toms, the  character  of  the  lesions  in  the 
muscle  wall  of  the  heart  as  well  as  of  those 
in  the  right  and  left  femoral  arteries. 

I  have  found  some  55  references  in  the 
literature  bearing  on  the  subject,  but  only 
those  referred  to  in  the  paper  are  given. 
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GASTRO-ILEOSTOMY 

By  harry  COHEN,  M.D.,  New  York 

Attending  Surgeon,  Peoples  Hospital 


REPORTS  of  gastro-ileostomy  performed 
when  gastrojejunostomy  had  been  in- 
tended are  extremely  rare.  Only  a 
few  are  on  record.  Mercur,  after  searching 
the  literature  up  to  191 7,  cites  2  additional 
cases  and  reports  i  which  came  under  his 
observation.  In  further  search  from  191 7 
to  January,  192 1,  I  fail  to  find  any  records 
of  similar  occurrences.  The  two  other  cases 
cited  were  described  by  Judd,  of  the  Mayo 
Clinic  (191 2),  and  Carroll,  of  Baltimore 
(1915).  A  brief  resume  of  the  aforesaid  cases 
follows : 


In  Judd's  and  Mercur's  patients  the  anas- 
tomosis between  the  stomach  and  ileimi  was 
5  and  6  inches  pro.ximal  to  the  ileocecal 
junction;  in  Carroll's  it  was  20  inches.  In  all 
the  cases  the  faulty  condition  lasted  from  2 
to  3  years  before  coming  under  the  observa- 
tion of  the  above  authors.  The  confirmator\- 
examination  in  each  were  the  roentgen-rays. 
The  following  characteristic  s\Tnptomato!ogy 
was  present  in  the  three  patients:  burning 
sensation  in  the  epigastrium,  loss  of  weight, 
obstinate  constipation,  vimiiting,  nausea,  loss 
of  appetite,  self-restricted  diet,  anxmia. 
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Fig.  I.  Roentgenogram  of  patient  standing,  imme- 
diately after  ingestion  of  barium  meal. 

In  all  of  these  cases  the  pylorus  was  found 
to  be  patent  and  normal  at  the  time  of  the  sec- 
ond operation.  No  evidence  of  any  pre\ious 
ulcers  in  the  stomach  or  duodeniun  was  dis- 
cernable.  Owing  to  this  patency  of  the  pylo- 
rus the  patients  were  able  to  survive  for  2  or 
3  years  after  the  operation  inasmuch  as  some 
food  passed  into  the  small  intestine  and  was 
digested  and  absorbed.  This  patency  was 
demonstrated  in  all  the  cases  by  the  roent- 
genogram. The  amount  of  food  which  passed 
through  the  pylorus,  however,  was  ver>' 
small,  being  practically  just  enough  to  pre- 
vent starvation. 

Judd's  patient  died,  probably  of  acidosis  as 
no  apparent  pathological  reason  for  death 
cou'd  be  discovered  at  autopsy.  Mercur's 
recovered,  convalescence  being  interrupted 
by  a  postoperative  ileus  which  responded  to 
treatment.  Carroll's  patient  recovered  with- 
out any  operative  complication. 

Mrs.  L.  W.,  age  40,  Russian,  consulted  me  on 
February  4,  igig.  Her  family  and  personal  history 
were  negative.  About  4  years  ago  she  developed 
sharp  cramp-like  pain  in  the  right  upper  quadrant 
of  the  abdomen.  This  was  constantly  present  and 
was  neither  relieved  nor  aggravated  by  the  intake  of 
food.  The  local  applications  of  heat  to  the  abdomen 
were  the  ony  measure  which  afforded  some  relief. 
The  pains  increased  progressively  in  severity.  There 
was  no  vomiting  and  no  hsmatemesis  but  nausea 
waf  a  constant  manifestation.  There  was  also  con- 
siderable belching  of  gas  and  an  occasional  feeling  of 
distress  in  the  epigastrium.  Jaundice  was  never 
noted.  These  symptoms  lasted  2  years  during  which 
time  she  lost  about  25  pounds. 


Drawing  of  findings  in  author's  case. 


In  March,  1917,  she  was  operated  upon  and  a 
gastro-enterostomy  performed.  Shewas  told  that  she 
had  had  an  ulcer  of  the  stomach.  She  left  the  hospi- 
tal in  3  weeks.  The  previously  described  symptoms, 
however,  soon  returned.  There  was  no  relief  what- 
soever. In  addition  there  was  irritability  and  in- 
somnia. These  symptoms  continued  for  2  years 
during  which  time  she  continued  to  lose  in  weight, 
losing  25  pounds  more.  Her  weight  at  this  time 
was  85  pounds.  During  these  2  years  she  made  the 
rounds  of  physicians,  hospitals,  and  clinics,  every- 
where being  proclaimed  "a  neurasthenic."  About 
this  time  she  came  under  my  observation.  After 
considering  her  symptomatology,  a  serial  roentgeno- 
graphic  study  of  her  gastro-intestinal  tract  was 
ordered,  and  Dr.  David  J.  Hyman,  who  made  the 
examination,  sent  me  the  following  unusually  inter- 
esting report: 

■'Immediately  after  the  ingestion  of  a  contrast 
meal,  stoma  of  a  gastro-enterostomy  was  observed, 
evacuating  large  amounts  of  meal  which  quickly 
advanced  through  the  terminal  coils  of  the  ileum  in 
a  diagonal  direction  to  the  right,  to  the  region  of  the 
cscum  in  almost  a  straight  line,  about  7  or  8  inches 
long.  A  few  minutes  later  the  caecum  and  ascend- 
ing colon  were  entirely  visualized.  At  the  end  of 
one-half  hour  or  even  less,  the  colon  was  visualized 
up  to  the  splenic  flexure  and  the  stoma  w^as  four- 
fifths  empty  of  opaque  meal.  No  food  was  observed 
evacuating  from  the  duodenum. 

"Plate  I,  erect  position,  shows  the  stomach  rapid- 
ly emptying.  There  is  a  coil  of  terminal  ileum  extend- 
ing from  the  stoma  to  the  ileoca;cal  valve  which  is 
constantly  full  of  barium  meal,  quickly  delivering  it 
into  the  caecum  and  colon.  The  head  of  the  barium 
column,  at  this  time  (10  or  15  minutes  after  the 
ingestion  of  the  meal)  is  two-thirds  across  the 
transverse    colon,    nearly    to    the    splenic    flexure. 
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There  is  a  moderate  amount  of  contrast  meal  in  the 
jejunum  and  proximal  ileum  showing  that  the  pylor- 
ic sphincter  is  patent. 

"  Plate  2,  erect  position,  and  Plates  3  and  4,  prone 
position,  show  the  same  condition  as  Plate  i. 

"Fluoroscopic  examination,  one  and  one-half 
hours  after  the  barium  meal,  shows  a  moderate 
amount  of  barium  meal  still  in  the  stomach.  Head 
of  the  barium  is  near  the  splenic  flexure. 

"  Plate  5,  one  and  one-half  hours  after  the  barium 
meal,  shows  the  head  of  barium  meal  well  up  near 
the  splenic  flexure.  The  residue  observed  on  fluoro- 
scopy at  this  time  is  not  shown  in  the  plate  on  ac- 
count of  the  plate  being  focused  too  low.  The 
coils  of  the  proximal  ileum  contain  a  small  amount 
of  barium  meal.  Fluoroscopic  examination,  7  hours 
after  the  meal,  shows  no  residue  in  the  stomach,  the 
whole  contrast  meal,  being  practically  in  the  caecum, 
ascending  colon,  and  transverse  colon.  There  is  a 
small  amount  of  meal  in  the  coils  of  the  proximal 
and  distal  ileum  which  no  doubt  was  evacuated 
through  the  pylorus. 

"Plate  6,  7  hours  after  the  barium  meal,  shows 
this  same  condition.  Fluoroscopic  examination  at 
the  end  of  24  hours  shows  small  remnants  of  the 
meal  in  the  proximal  transverse  colon,  none  in  the 
descending  colon;  sigmoid  colon  and  rectum  are 
full  of  meal. 

"Plate  7  shows  this  condition  recorded  on  the 
plate.  Conclusions:  four- fifths  of  the  meal  or  more 
is  quickly  evacuated  into  the  ca;cum  and  transverse 
colon,  practically  no  digestion  taking  place;  one- 
sixth  of  the  meal,  probably,  or  less,  passes  through 
pylorus  and  is  properly  digested." 

On  February  17,  1919,  she  was  admitted  to  the 
People's  Hospital  where  the  routine  clinical  examina- 
tions confirmed  those  already  made.  Physical 
examination  showed  her  poorly  nourished  and  ema- 
ciated (weight  80  pounds).  Her  abdomen,  except 
for  a  high  median  scar,  the  result  of  ler  former 
operation,  presented  nothing  pathological. 

Operation  —  laparotomy.  A  median  incision  was 
made  from  the  ensiform  down  to  the  level  of  the 
umbilicus,  excising  the  old  scar.  On  opening  the 
peritoneum,  adhesions  were  found  uniting  the  py- 
lorus and  gastrohepatic  omentum  to  the  sur- 
rounding viscera  especially  to  the  liver,  gall-bladder, 
abdominal  wall,  and  to  the  small  intestine.  I'he 
adhesions  were  gently  separated  from  the  neighbor- 
ing structures.  Exploration  of  the  stomach  and 
duodenum  presented  no  evidence  of  recent  or 
healed  ulcer.  The  pylorus  was  patent  and  admitted 
the  index  finger.  The  gall-bladder,  except  for  being 
bound  down  by  adhesions,  showed  no  stones  or  evi- 
dence of  disease.  The  previous  gastro-enterostomy 
was  found  and  consisted  of  a  union  between  the 
stomach  and  the  ileum,  8  inches  proximal  to  the 
caecum.  The  entire  colon  and  the  sigmoid  were  very 
much  distended.  The  appendix  had  been  removed 
at  the  first  operation. 


The  ileum  was  cut  away  from  the  stomach,  and 
the  part  of  the  ileum  containing  the  stoma  was  re- 
sected and  an  end-to-end  anastomosis  (McGrath 
method)  was  made.  This  completed  the  continuity 
in  the  ileum.  The  next  problem  was  the  disposition 
of  the  stoma  in  the  stomach.  Two  solutions  pre- 
sented themselves:  (i)  the  closure  of  the  stoma 
with  the  restoration  of  the  intestinal  canal  to  normal 
continuity  or  (2)  performing  a  gastrojejunostomy. 
I  decided  on  the  latter  course  because  of  the  large 
amount  of  adhesions  present  about  the  pylorus, 
which,  although  they  had  been  separated,  would 
surely  re-form.  Consequently  the  ligament  of 
Treitz  was  located  and  the  jejunum,  about  5  inches 
away,  was  brought  up  to  the  stoma  in  the  stomach 
and  a  posterior  gastrojejunostomy  performed.  The 
abdominal  wall  was  then  closed.  Convalescence  was 
interrupted  the  first  3  days  by  the  development  of  a 
postoperative  ileus  which,  however,  soon  responded 
to  treatment.  Several  days  before  being  dis- 
charged, I  excised  some  very  large  internal  and 
external  haemorrhoids  by  the  ligature  method, 
using  local  anaesthesia  of  quinine  and  urea  hydro- 
chloride and  novocaine. 

Al  the  time  of  this  report,  just  one  year  later, 
the  patient  steadily  gains  in  health.  Her  weight 
now  is  130  pounds,  an  increase  of  50  since  the 
operation.  There  are  no  "neurasthenic"  symptoms, 
and  she  is  cheerful  and  happy.  There  are  no  pains 
in  the  epigastrium,  no  nausea,  vomiting,  and  no 
belching.  Her  bowels  move  daily  without  catharsis. 
Her  appetite  is  good  and  her  diet  is  unrestricted. 

SUMMARY 

1 .  These  cases  are  fortunately  very  rare. 

2.  The  ligament  of  Treitz  is  a  fixed  point 
high  up  in  the  left  hypochondrium  and  should 
be  readily  recognized  in  contradistinction  to 
the  ileum  which  is  close  to  the  ca?cum,  the 
latter  being  easily  recognizable. 

3.  Some  of  the  food  in  my  patient  passed 
through  the  pylorus  and  small  intestines  thus 
allowing  just  enough  nourishment  to  pre- 
vent the  patient  succumbing  from  starvation. 

4.  This  patient's  symptoms  were  diagnosed 
as  neurasthenic  for  2  years. 

5.  The  same  symptoms  were  present  in  all 
the  cases  reported,  viz.:  obstinate  constipa- 
tion, burning  sensation  in  epigastrium,  loss  in 
weight,  and  nausea. 
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THE  RUBIN  TEST  SIMPLIFIED 

By  H.  DAWSON  FURNISS,  M.D.,  F.A.C.S.,  New  York 


DR.  RUBIN  has  achieved  a  notable  advance 
in  our  diagnostic  methods,  by  demonstra- 
ting the  patency  or  non-patency  of  the 
fallopian  tubes  by  injection  through  them  of 
carbon  dioxide  by  way  of  the  uterine  canal. 

In  his  routine  work  he  injects  from  150  to 
200  cubic  centimeters  of  carbon  dio.xide,  and 
demonstrates  its  presence  in  the  abdomen  by 
fluoroscopy.  In  the  erect  posture  the  gas  is 
shown  as  a  white  line  between  the  diaphragm 
and  the  liver  or  the  diaphragm  and  the  spleen. 
This  amount  of  gas  causes  a  characteristic  pain 
in  the  shoulder  that  persists  from  a  few  minutes 
to  an  hour  or  more. 

His  method  has  been  in  use  on  my  service  at 
the  Post-Graduate  Hospital  for  2  months. 
Every  case  of  sterility  is  so  tested,  and  none  is 


Fig.  I.  The  cannula  is  shown  passed  into  the  uterus 
beyond  the  internal  os.  The  shaded  area  represents  fluid. 
Should  there  be  an  air  leak  at  the  external  os,  it  would  be 
appreciated  by  bubbling  in  the  fluid.  The  tenaculum 
used  to  hold  the  cervi.\  steady  is  purposely  omitted. 


to  have  any  form  of  operation  for  sterility  until 
so  examined. 

While  commending  its  value,  I  feel  the  tech- 
nique can  be  greatly  simplified.  All  we  wish  to 
demonstrate  is  the  patency  of  the  tubes.  This 
can  be  done  as  well  with  a  small  amount  of  gas 
as  with  large  quantities.  With  the  small  amount 
our  patients  are  spared  the  shoulder  pain. 

The  capacity  of  the  uterine  and  tubal  cavities 
has  been  estimated  at  about  5  cubic  centimeters, 
although  Rubin  recently  stated  he  had  shown 
a  capacity  of  15  cubic  centimeters  in  a  uterus 
and  tubes  removed  by  operation.  If  we  inject 
an  amount  greater  than  this  maximum  without 
leakage  from  the  apparatus  or  at  the  external 
OS,  we  know  that  it  must  have  gone  into  the 
abdominal  cavity. 

The  apparatus  needed  for  this  test  is  a  30 
cubic  centimeter  syringe  that  does  not  leak,  a 
cannula  sufficiently  long  to  introduce  past  the 
external  os,  with  a  rubber  urethral  tip  to  pre- 
vent escape  of  gas  at  the  external  os,  a  T 
connection,  manometer  to  regulate  pressure, 
rubber  tubing  to  make  the  proper  connections, 
a  bi-valve  speculum,  a  vulsellum  forceps,  and 
a  syringe  to  fill  the  vagina  with  fluid. 

The  test:  The  30  cubic  centimeter  syringe  is 
filled  with  carbon  dioxide  by  having  the  gas 
from  the  supply  tank  displace  the  piston  in 
the  syringe.  The  flow  from  the  tank  should  be 
slow  and  at  low  pressure.  The  patient  is  put 
on  the  examining  table,  the  buttocks  elevated, 
a    bi-valve    speculum    introduced,     the    cervix 


/I 


=Ct$3 


Fig.  2.     a,  Details  of  cannula  and  rubber  cone;  h,  detail 
of  the  T  connection. 
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swabbed  with  iodine  and  then  grasped  on  the 
side  with  the  vulsellum  forceps.  The  cannula  is 
gently  introduced  and  the  rubber  cone  made  to 
fit  snugly  in  the  external  os.  The  vagina  is  then 
flooded  with  boracic  acid  solution  so  that  the 
external  os  is  covered.  The  syringe  and  manom- 
eter are  then  connected.  The  injection  should 
be  slowly  made  and  the  pressure  as  shown  by 
the  manometer  should  not  exceed   200  millime- 


ters. Usually  in  the  patent  tube  cases,  the  pressure 
rises  to  100  or  120  and  then  drops  to  70-80. 
If  there  is  any  escape  of  gas  at  the  external  os 
it  is  readily  detectable  by  the  bubbles  produced. 
This  method  might  be  still  further  simplified 
by  using  air  instead  of  carbon  dioxide.  I  doubt 
very  much  if  the  small  quantity  of  slowly  ab- 
sorbable nitrogen  would  do  any  damage  or  even 
produce  discomfort. 


A  SUCTION  APPARATUS  FOR  THE  TREATMENT  OF  E^^IPYEMA 

By  JOHN  W.  SNYDER,  M.D.,  Rochester,  Minxesota 

Special  Student,  The  Mayo  Foundation 


THE   need  for  a  practical  tj'pe  of   suction 
apparatus  to  be  used  in  the  treatment   of 
empyema  prompted  me  to  make  a  device 
which  is  simple,  readily  constructed,  and  meets 
the  requirements  of  daily  use. 

Negative  pressure  is  produced  by  a  common 
hydraulic  suction  pump  procurable  from  any 
instrument  dealer.  The  t},-pe  we  have  used  (Fig. 
i)  has  a  thick  rubber  ring  in  one  end  (Fig.  i,  a) 
which  may  be  readily  attached  to  any  type 
water  faucet  by  pushing  the  ring  firmly  up 
around  the  outlet  of  the  faucet.  This  obviates 
special  plumbing  fittings  and  permits  trans- 
portation of  the  apparatus  from  room  to  room. 
Attaching  or  detaching  the  pump  requires  but 
a  moment's  time. 

A  large  bottle  with  a  rubber  cork  containing 
three  perforations  is  used  as  a  negative  pressure 
chamber  and  as  a  receptacle  for  aspirated  fluids 
(Fig.  i).  [Metallic  or  glass  tubes  are  passed 
through  two  of  the  perforations  in  the  cork,  one 
tube  (Fig.  2,  a  1)  reaching  just  through  the  cork 
and  the  second  (Fig.  2, a  3)  for  some  distance  into 
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the  bottle.  Through  the  third  perforation  an 
inlet  tube  having  two  valves  is  passed  (Fig. 
2,  a  2).  The  upper  valve  is  automatic  in  action, 
working  against  a  spiral  spring.  The  tension  of 
the  spring  may  be  varied  by  means  of  a  thumb 
screw.  The  second  valve  placed  below  the 
spring  valve  may  be  used  to  cut  ofi^  the  inlet 
tube  from  the  vacuum  chamber  when  desired. 

The  third  part  of  the  apparatus  is  a  soft 
rubber  bell  which  is  to  be  applied  to  the  chest. 
Such  a  bell  can  be  easily  made  from  a  suction 
device  used  by  plumbers  by  removing  the  handle 
from  the  apparatus  and  drilling  a  hole  through 
the  base  of  the  bell  into  which  a  tube  is  fitted. 


V\K-  1.    Suction  apparatus  assembled. 


Fig.  2.  a.  Detail  of  inlet  valve;  A,  bell  applied  to  thorax. 
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Fig.  3.     Apparatus  in  use. 

It  is  also  of  advantage  to  thin  the  edges  of  the 
bell  slightly  to  increase  its  flexibility. 

The  apparatus  is  assembled  b}'  connecting  the 
suction  pump  to  the  shorter  tube  in  the  bottle 
and  by  connecting  the  longer  tube  to  the  bell 
by  means  of  rubber  tubing.  When  ready  to  use, 
the  pump  is  attached  to  any  convenient  water 
faucet  and  the  water  turned  on.  The  bell  is 
held  for  a  few  seconds  against  the  chest  wall 
covering  the  thoracotomy  incision  and  drainage 
tubes  (Fig.  2,  b).  The  suction  is  sufficient  to 
maintain   the   bell   in   contact   with   the    chest 


wall  without  additional  support.  It  is  fle.xible 
enough  to  adapt  itself  to  any  surface  adhering 
closely  either  to  an  angular  or  to  a  rounded 
type  chest. 

The  degree  of  negative  pressure  maintained 
may  be  regulated  by  varying  the  tension  of  the 
spring  valve  in  the  inlet  tube,  for  whenever  the 
vacuum  exceeds  the  tension  at  which  the  spring 
is  set,  air  will  be  admitted  to  the  vacuum  bottle. 
If  desired  the  valve  may  be  standardized  against 
a  column  of  mercury.  The  rapidity  of  flow  of 
the  water  through  the  suction  pump  may  also 
be  used  to  regulate  the  degree  of  negative  pres- 
sure. 

Patients  do  not  complain  of  pain  with  judi- 
cious application  of  the  apparatus.  The  use  of 
"Wolfi  blow  bottles"  while  the  apparatus  is  in 
place  (Fig.  3)  is  of  aid  in  e.xpanding  the  lung 
of  the  affected  side.  Pus  and  retained  secretions 
are  very  readily  evacuated  from  the  chest  cavity. 
Any  degree  of  hypersemia  may  be  produced  in 
the  wound  by  varying  the  degree  of  negative 
pressure.  The  apparatus  is  also  of  advantage 
in  the  treatment  of  other  types  of  suppurating 
wounds,  both  because  of  the  hyperaemia  pro- 
duced and  by  the  thorough  removal  of  retained 
secretions.  Intermittent  irrigation  of  empyema 
cavities  with  Dakin's  solution  has  been  employed 
in  all  cases  in  conjunction  with  the  use  of  this 
apparatus. 
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RADIUM  IN  CANCER  OF  THE  BLADDER' 

By  GEORGE  GILBERT  SMITH,  M.D.,  F.A.C.S.,  Boston 

From  the  Collis  P.  Huntington  Memorial  Hospital,  Boston 


THE  treatment  of  cancer  of  the  bladder  by 
surgical  measures  alone  has,  in  a  rather 
small  proportion  of  cases,  given  satisfactory 
results.  In  the  greater  proportion  by  far,  the 
growth  has  recurred  and  all  that  remained  was 
to  ease  with  morphia  the  patient's  decline. 
This  statement,  I  think,  will  be  accepted  as  true 
by  every  genito-urinary  surgeon  of  experience. 
During  the  years  iqio  to  1915,  the  acquisition 
of  radium  by  a  number  of  hospitals  and  individ- 
uals aroused  a  general  interest  among  urologists 
as  to  the  value  of  the  element  in  the  management 
of  malignant  growth  of  the  bladder.  Could 
radium  be  used  as  a  substitute  for  surgery? 
Was  its  employment  as  an  aid  to  surgery  produc- 
tive of  results? 

In  1916,  the  Huntington  Hospital  in  Boston 
began  the  use  of  radium  in  cancer  of  the  bladder. 
From  September,  igi6,  to  January  i,  1921,  24 
cases  were  treated  with  radium.  A  number  of 
other  cases  were  seen  but  not  treated,  and  a  few 
were  treated  whose  later  careers  were  so  incom- 
pletely recorded  that  they  were  of  no  value  as 
evidence.  I  shall  report  today  the  result  of  our 
experiences  with  these  24  cases. 

Very  few  cases  of  early  carcinoma  of  the  blad- 
der come  to  the  Huntington  Hospital.  Of  the 
24  cases  in  our  series,  8  were  cases  of  recurrence 
after  operative  removal  of  a  carcinoma;  5  had 
been  operated  upon  and  a  growth  had  been  found 
which  was  too  e.xtensive  for  removal;  2  appeared 
after  operations  for  stricture  of  the  urethra;  9 
were  judged  by  cystoscopy  to  be  unsuitable  for 
any  operation  save  perhaps  the  purely  palliative 
procedures  of  cystostomy  and  cauterization. 
There  were  no  benign  papillomala  in  this  series, 
and  only  one  case  in  which  excision  of  the  growth 
might  have  been  attem])ted  with  any  success. 

Speaking  broadly,  two  types  of  treatment  were 
used.  The  earlier  method  consisted  in  the  appli- 
cation of  screened  radium  emanation  to  the  inte- 
rior of  the  bladder,  an  attempt  being  made  to 
apply  the  radium  as  closely  as  possible  to  the 
region  of  the  tumor.  For  this  purpose,  the 
emanation,  in  its  glass  tube,  was  put  into  a  thin 
steel  needle,  and  then  into  a  silver  capsule  with 
walls  o.  5  millimeter  thick,  carried  on  the  end  of 
of  an  intra-uterine  applicator.  The  shaft  of  this 
was  pliable  and  could  be  bent  in  such  a  way  that 
the  capsule  at  the  tip  could  be  applied  fairly 


accurately  to  that  quadrant  of  the  bladder  which 
contained  the  growth.  In  other  cases,  the  radium 
emanation,  in  a  steel  needle,  in  some  cases  fur- 
ther screened  by  0.5  or  i.o  miUimeter  silver, 
was  placed  in  the  tip  of  a  soft  rubber  catheter. 
The  catheter  was  inserted  into  the  bladder  and 
the  patient  instructed  to  lie  in  such  position  that 
the  catheter  would  fall  toward  the  affected  part 
of  the  bladder. 

The  method  which  was  employed  in  later  cases 
was  the  implantation  of  bare  emanation  tubes  or 
of  steel  needles  directly  into  the  tumor. 

It  was  first  of  all  necessary  to  establish  a  stand- 
ard dosage,  to  find,  in  other  words,  the  number 
of  millicurie  hours  which  might  be  expected  to 
cause  retrogression  of  the  growth,  but  which 
would  not  burn  too  severely  the  normal  tissues 
of  the  bladder.  From  a  series  of  cases  as  small 
as  ours,  treated  by  different  methods  over  a  term 
of  years,  it  is  difficult  to  cull  the  definite  infor- 
mation which  we  would  wish  upon  this  point. 
Furthermore,  there  appear  to  be  indi\idual  vari- 
ations in  the  degree  of  reaction  set  up  in  different 
indi\-iduals  by  the  same  dosage.  The  amount 
of  treatment  which  has  already  been  given,  the 
degree  of  cystitis,  the  type  of  tumor,  the  mechan- 
ical conditions  of  drainage  (whether  the  urine  has 
to  be  voided,  is  drained  off  suprapubically,  or  is 
excluded  altogether  from  the  bladder),  all  these 
factors  influence  the  action  of  radium  upon  the 
bladder.  The  amount  of  screening  is,  of  course, 
of  importance. 

I  will  give  a  few  observations  and  try  to  ascer- 
tain from  them  the  general  limits  of  dosage. 

Case  3  (Tothill).  Woman,  age  62,  had  an  extensive 
carcinoma  of  the  left  lateral  wall  and  base  of  the  bladder. 
The  Rrowth  was  sessile  and  not  ulcerated.  laghty-eight 
millicurics  of  radium  emanation,  screened  by  2  millimeters 
silver,  was  placed  in  the  tip  of  a  soft  rubber  catheter  and 
left  in  the  bladder  for  5  hours,  36  minutes.  Total  expo- 
sure 492  millicurie  hours.  She  remained  in  the  hospital 
0  days  alter  the  treatment.  Her  temperature  remained 
normal,  and  the  only  evidence  of  reaction  was  an  increased 
frequency  of  urination  at  night. 

Case  15  (Rcsnick).  Woman,  age  66,  had  a  sessile,  slight- 
ly ulcerated  growth  on  trigone.  I'atient  had  had  several 
treatments,  the  last  one  having  been  on  February  u. 
.■\pril  20  she  had  no  symptoms  referable  to  the  bladder. 
She  was  given  a  treatment,  60  millicuries  of  emanation, 
screened  by  2  millimeters  silver,  applied  to  bladder  base  by 
means  of  intrauterine  applicator.  The  position  of  the 
applicator  was  changed  once  during  the  time — 4  hours, 
34  minutes — it  was  in  the  bladder.     Total  dosage.  .?oo 
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millicurie  hours.  During  the  next  3  months,  the  patient 
showed  no  signs  of  radium  burns.  Cystoscopy,  May  20, 
showed  no  burn  of  normal  mucosa  but  did  show  retro- 
gression of  the  tumor. 

C.^iSE  18  (Robertson).  Man.  age  50.  March  9.  1920. 
Cystoscopy;  on  left  side  of  neck  of  bladder,  extending  for 
i.S  inches  above  the  internal  urethral  orifice  and  cover- 
ing entire  left  half  of  bladder  neck,  is  a  massive,  solid 
growth,  necrotic  in  places.  March  11,  100  millicuries, 
screened  by  0.5  millimeter  silver,  screwed  on  to  the  tip 
of  an  intra-uterine  applicator,  were  applied  to  the  tumor 
for  3  hours.  It  was  rotated  once;  dosage  300  millicurie 
hours.  April  i :  Since  last  treatment  patient  has  had  no 
haematuria  or  difficulty  in  voiding,  nocturia  four  times,  has 
gained  3  pounds.  A  cystoscopic  examination  was  made 
and  the  bladder  found  not  burned.  The  tumor  showed 
reaction  as  evidenced  by  redness  and  oedema.  April  15: 
cystoscopic  examination  was  made  and  tumor  seemed 
more  extensive.  Radium  treatment,  66  millicuries,  applied 
as  before,  for  4^  hours.  Dosage  300  millicurie  hours. 
May  20:  patient  has  gained  10  pounds;  urinates  every  i 
to  I K  hours;  cystoscopy  showed  shaggy  growth  all  around 
bladder  neck,  extending  across  trigone  on  to  both  lateral 
walls. 

.Another  case  (No.  ig)  developed  considerable  bladder 
irritation  after  495  millicurie  hours,  with  i  millimeter 
silver  and  I'A  millimeters  rubber  screening. 

Case  21  showed  no  reaction  after  275  millicurie  hours, 
with  0.5  millimeter  silver  screening. 

Case  22.  Woman  with  a  recurrent  carcinoma  at  the 
bladder  neck,  had  a  period  of  marked  bladder  irritability 
after  95  millicuries,  screened  by  o ,  5  millimeter  silver  and  a 
rubber  catheter,  had  been  left  in  the  urethra  for  2  hours 
and  5  minutes  (200  millicurie  hours). 

In  two  cases  in  which  the  urine  was  excluded  from  the 
bladder  entirely,  large  doses  of  radium  were  applied  intra- 
vesically.  Case  14  had  1,000  millicurie  hours  with  0.5 
millimeter  silver  screening.  Case  20  had  i.ooS  millicurie 
hours,  with  no  screening  except  that  of  a  rubber  catheter, 
inserted  into  bladder  through  the  suprapubic  sinus. 
.Although  in  both  cases  the  discharge  of  pus  after  radiation 
was  annoying,  in  neither  case  was  there  pain  in  the  blad- 
der or  any  other  subjective  symptom  due  to  the  radium. 

From  a  study  of  all  our  cases,  of  which  the 
preceding  instances  are  fairly  typical,  it  would 
appear  that  400  millicurie  hours,  given  with  a 
screening  of  0.5  millimeter  or  i.o  millimeter 
silver,  is  a  dosage  which  may  be  used  in  the  treat- 
ment of  bladder  cancer  without  any  very  marked 
reaction.  Large  doses  in  bladders  which  are  sub- 
ject to  the  alternate  diastole  and  systole  of  uri- 
nation, are  Hkely  to  set  up  a  reaction  which  is 
very  painful.  If  the  bladder  is  drained  suprapu- 
bically,  greater  doses  may  be  used,  and  if  the 
urine  is  entirely  excluded  from  the  bladder,  doses 
of  I  000  millicurie  hours  do  not  cause  discomfort. 

The  duration  of  a  reaction  of  moderate  severity 
is  from  4  to  6  weeks.  Repeating  the  treatment 
in  less  than  6  weeks  gives,  therefore,  cumulative 
eflfect.  If,  however,  no  reaction  has  developed 
in  3  weeks  after  the  first  treatment,  it  is  proper 
to  go  ahead  with  the  second  treatment. 

I  have  found  that  haemorrhage  and  cystitis 
often  decrease  after  a  single  radium  treatment. 


So  much  for  the  technical  aspect  of  dosage. 
The  question  now  arises:  What  is  the  eflect  of 
repeated  or  of  single  doses  upon  the  cancer?  Is 
the  application  of  screened  radium  emanation  to 
to  the  surface  of  the  tumor  an  effective  method 
of  treatment? 

In  our  series  15  cases  were  treated  in  this  way. 
Si.x  had  a  total  of  less  than  600  millicurie  hours, 
9  had  600  or  more.  I  will  briefly  summarize 
these  9, 

Case  i  (Wilde),  September,  1916.  Woman,  age  60. 
August  1916,  she  had  cystostomy  by  Dr.  L.  Davis.  In 
the  base  of  the  bladder,  easily  palpable  by  vagina,  was  an 
infiltrating  growth,  the  size  of  a  silver  dollar.  Through 
the  suprapubic  fistula  she  was  given  6  treatments,  aggre- 
gating 1,900  millicurie  hours,  with  screening  varying  from 
only  that  of  the  steel  needle  in  which  the  glass  emanation 
tube  was  contained,  up  to  i  millimeter  silver.  She  was 
given  2S0  miUicurie  hours  more  by  vagina.  Five  months 
after  beginning  this  treatment,  she  died.  .Autopsy  showed 
a  sloughing,  necrotic  bladder,  the  wall  of  which  contained 
carcinoma.  There  were  metastases  in  the  abdominal 
lymphatics  and  liver.  There  was  a  retroperitoneal  abscess, 
a  right  perirenal  abscess,  a  right  pyo-ureter  and  pyelitis, 
left  hydro-ureter  and  hydronephrosis.  The  carcinoma 
was  not  destroyed  even  locally  after  2,180  millicurie 
hours. 

Case  2  (Magnitzky).  Woman,  age  67,  operated  upon  by 
Dr.  Horace  Binney,  .April,  1916.  In  October,  1916,  she 
came  to  the  hospital  with  recurrent  carcinoma  of  the  blad- 
der neck.  The  base  of  the  bladder  was  indurated  over  its 
entire  vaginal  aspect.  She  was  given  3  intravesical  treat- 
ments, totalling  848  millicurie  hours,  with  0.5  miUimeter 
silver  screening,  and  was  given  6g6  millicurie  hours  over 
the  lower  abdomen.  She  died  of  carcinoma  of  the  bladder 
in  June,  1917.  No  autopsy.  This  was  an  evidently  hope- 
less case  apparently  unaffected  by  radium. 

Case  8  (Ligotte).  Man.age82.  July,  191 7,  cystotomy 
was  done  by  Dr,  Paul  Thorndike.  Extensive  carcinoma 
of  base  of  bladder  was  found,  and  a  suprapubic  fistula 
established.  In  January  and  Februan,',  1918,  he  was 
given  two  treatments  aggregating  1,287  millicurie  hours. 
Steel  needles,  unscreened,  were  inserted  into  the  bladder 
through  the  fistula.  Death  from  cancer  of  bladder  oc- 
curred in  September,  1918.  This  was  an  advanced  case 
which  was  unaffected  by  radium. 

Case  9  (Martin).  Man.  age  47,  who,  on  December  i, 
191 7,  had  a  cystotomy  by  Dr,  W.  C.  Quinby.  An  exten- 
sive growth  involving  the  trigone  and  left  lateral  wall  of 
the  bladder  was  found, and  suprapubic  drainageinstitutcd. 
Beginning  January  ig,  1918,  the  patient  had  6  treatments, 
extending  over  a  period  of  8  months.  Steel  needles  con- 
taining radium  emanation  were  put  into  the  bladder 
through  his  suprapubic  tube.  A  total  dosage  of  1,785 
millicurie  hours  was  given.  At  no  time  was  there  evidence 
of  untoward  reaction.  Patient  died  at  his  home  on  Decem- 
ber 19,  1918. 

Case  II  (French).  Man,  age  66,  November  6,  191 7; 
operation  by  Dr.  G.  G.  Smith.  .A  malignant  growth  near 
right  ureter  e.xcised,  and  a  rough  area  on  anterior  com- 
missure cauterized.  Pathological  report:  cancer.  On 
February  14,  1918,  cystoscopy  showed  an  area  of  rough 
appearance  on  anterior  commissure,  which  suggests  can- 
cer. March  2,  igi8,  204  millicuries,  screened  only  by  steel 
needle  and  rubber  catheter  inserted  so  as  to  lie  just  inside 
bladder  orifice.  Left  in  for  3  hours,  total  612  millicurie 
hours.     Patient  was  not  seen  again,  but  telephoned  that 
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he  was  having  a  great  deal  of  bladder  trouble.  Died  July 
3,  1918.  No  autopsy.  A  case  of  localized  malignant 
growth  of  bladder  neck,  treated  once.  In  this  case  612 
millicurie  hours  proved  ineflective  in  checking  growth. 

Case  i4(MacBeth).  Man.age6i.  Bladder  full  of  shag- 
gy growth.  Operation,  December  3,  1919.  Dr.  G.  G. 
Smith.  Five  papillomatous  growths  were  removed,  bases 
cauterized,  no  apparent  induration  of  bladder  wall.  Two 
bare  emanation  tubes  of  8  and  6  miUicuries  respectively 
buried  in  cauterized  area  outside  of  right  ureter.  These 
total  1,864  milhcurie  hours.  Specimen  showed  carcinoma. 
March  18,  ig2o,  cystoscopy;  bladder  wall  smooth  e.\cept 
for  a  necrotic  area,  2  centimeters  in  diameter,  surrounded 
by  a  zone  of  heaped  up.  deep  red  tissue,  outside  of  right 
ureter.  Given  radium  treatment,  150  millicurie  hours, 
screening  i  millimeter  silver  and  rubber  catheter.  May 
6,  he  was  given  219  millicurie  hours,  screened  by  0.5  milli- 
meter silver.  June  3,  he  was  given  300  milhcurie  hours, 
screened  by  o. 5  milhmeter  silver.  August  28,  his  symp- 
toms of  bladder  irritability  were  w-orse,  and  cystoscopy 
showed  papillary  masses  of  necrotic  tissue  rising  from  the 
right  lateral  wall.  His  tumor  had  grown,  although  he  had 
had  669  millicurie  hours  radium  besides  the  1,864  millicurie 
hours  introduced  at  operation.  The  neck  of  the  bladder 
was  red  and  cedematous,  evidently  a  reaction  to  the 
radium.  A  bilateral  ureterocolostomy  was  done  in  Octo- 
ber, 1920.  He  did  well  and  was  given  1,000  millicurie 
hours,  0.5  milhmeter  screening,  intra vesicallj'  on  Novem- 
ber 24,  1920.  He  then  went  home  to  Pro\adence,  but  a 
letter  received  March  12  stated  that  he  was  suffering 
greatly  from  pain  in  back  and  legs  and  was  too  ill  to  be 
brought  to  the  hospital. 

Case  15  (Resnick).  Woman,  age  66.  January  3,  1920. 
Cystoscopy  showed  the  base  of  the  bladder  from  above 
the  ureters  to  the  urethral  orifice  to  be  covered  with  a 
sessile,  irregular,  non-ulcerated  growth.  Palpation  of 
base  of  bladder  detects  several  smooth,  firm  nodules,  the 
size  of  beans  in  the  vesicovaginal  septum.  January  7: 
2  bare  emanation  tubes  of  3  milhcurie  each  were  inserted 
into  the  largest  nodules  through  an  endoscope.  January 
29:  bleeding  stopped;  there  is  more  frequency  of  urination 
and  some  ardor  urina;;  cystoscopy  shows  no  appreciable 
change;  1,155  millicurie  hours,  screened  by  2  milhmeters 
lead  applied  to  base  of  bladder  by  vagina.  February  1 1 : 
730  millicurie  hours,  screened  by  2  mihimeters  lead. 
appUed  by  vagina.  February  12:  276  millicurie  hours, 
screened  by  i  millimeter  silver,  applied  intravesically 
by  means  of  intra-uterine  applicator.  March  18:  no 
symptoms  now;  cystoscopy  showed  trigone  free  from 
growth  except  for  i  nodule,  size  of  cherry,  near  right  ureter. 
This  mass  is  palpable  by  vagina.  Close  to  bladder  neck, 
on  right,  the  mucosa  is  thickened.  April  15:  cystoscopy 
showed  on  right  side  of  trigone  an  elevated  mass  about  i 
inch  in  diameter,  with  necrotic  areas.  April  20:  300 
millicurie  hours  screened  by  i  millimeter  silver  intro- 
duced into  bladder  on  intrauterine  applicator.  May  20: 
cystoscopy  showed  2  nodules  near  right  ureter,  small  nodule 
near  left;  400  millicurie  hours  apphed  by  vagina,  2  milli- 
meters lead  screening,  Nov.  4,  1920:  lately  has  had 
some  frequency  and  ha;maturia,  C"ystoscopy  showed  2 
solid  tumors,  each  about  i  centimeter  in  elevation  and  2 
or  3  cen  imotcrs  in  diameter.  Some  roughening  of  the 
mucosa  on  right  side  of  trigone,  November  30,  1920, 
cystotomy:  a  circular  growth,  2  centimeters  in  diameter 
surrounding  left  ureter.  Into  this  were  inserted  3  bare 
tubes  totalling  20  millicuries.   To  right  of  urethra  a  growth 

2  by  0.5  centimeters.in  to  which  were  put  3  "seeds," 
aggregating  1 1  millicuries.  Outside  right  ureter  is  a  growth 

3  by  2  centimeters,  i  centimeter  high.  This  was  leveled 
off  with  the  cautery  and  into  the  base  were  inserted  3  seeds 


amounting  to  22  millicuries.  Thus  a  total  dosage  of  6,800 
milhcurie  hours  was  given.  The  bladder  was  drained 
suprapubically  for  3  weeks.  During  convalescence  the 
patient  had  a  good  deal  of  bladder  pain.  She  was  dis- 
charged January  3.  1921.  March  10,  1921:  cystoscopy 
showed  great  masses  of  necrotic  tissue  about  the  base  of 
the  bladder.  The  ring  of  growth  about  the  left  ureter 
was  gone,  leaving  a  zone  of  necrosis.  The  patient  was 
feehng  fairly  well  and  her  condition  was  improWng. 

This  case  showed  very  definite  improvement 
following  screened  radiation  from  bladder  and 
from  vagina.  After  an  initial  improvement  the 
growth  again  became  active  and  was  treated  by 
open  operation  and  implantation  of  bare  emana- 
tion tubes.     Final  result  as  yet  unknown. 

Case  18  (Robertson).  A  man  of  50  who  had  had  haema- 
turia  for  2  years.  March  6,  1920,  cystoscopy:  "On 
left  side  of  bladder  extending  for  1  or  lyi  inches  above 
urethral  orifice  and  occup>-ing  entire  left  side  ol  bladder 
neck  is  a  massive,  solid  growth,  necrotic  in  places,  appar- 
ently continuous  with  the  prostate.  Prostate  by  rectum 
feels  small  and  soft." 

March  1 1  he  was  given  300  millicurie  hours,  0.5  milli- 
meter silver  screening,  April  15  this  was  repeated. 
Cystoscopy;  tumor  seems  more  extensive.  May  20: 
patient  has  been  working  and  has  gained  10  pounds;  no 
haematuria;  voids  every  hour  or  hour  and  a  half.  Cystos- 
copy: shaggy  growth  all  about  bladder  neck,  extending 
across  trigone  and  on  to  bo  h  lateral  walls.  Ureterosig- 
moidostomy  wa^  done.  The  patient  had  postoperative 
intestinal  obstruction.  He  was  explored  and  a  definite 
obstruction  freed,  but  he  died  5  days  later.  No  autopsy 
could  be  obtained.  600  millicurie  hours  did  not  check  the 
growth. 

Case  19  (Boston).  Man,  age  52.  .April  12,  1920.  Blad- 
der appeared  to  be  full  of  a  shaggy  growth.  April  15:  495 
millicurie  hours  radium  emanation,  screened  by  i  milli- 
meter silver,  contained  in  ^oft  rubber  catheter.  Position 
of  the  catheter  was  changed  3  times  during  the  treatment. 
May  13:  has  had  considerable  bladder  reaction;  now 
better.  June  3,  patient  working  on  the  road,  urine  less 
foul.  Cystoscopy:  3  or  4  sloughing  papillar>-  growths  on 
left  lateral  wall  and  on  trigone.  Somewhat  less  growth, 
less  cystitis.  June  17,  has  had  to  stop  work  because  of 
bladder  trouble.  Given  243  millicurie  hours,  screened  by 
0.5  millimeter  silver.  July  8:  passes  pieces  of  slough. 
Base  of  bladder  above  prostate  feels  indurated;  much 
frequency.  Operation  advised,  but  patient  did  not  re- 
turn. A  letter  slates  that  he  died  in  December,  1920,  of 
cancer  of  bladder. 

Case  24  (Belcher).  Woman,  age  76.  Cystoscopy,  June 
9,  1920:  trigone  covered  with  necrotic  growth.  .Vnother 
area  back  of  left  ureter.  June  S:  91  millicuries,  screened  by 
05  millimeter  silver,  left  in  bladder  for  35  hours.  Total 
300  millicurie  hours.  July  1 :  symptoms  improved. 
Cystoscopy:  less  slough,  growth  smaller.  Ureters  now 
visible.  July  15:  99  millicuries  radium,  screened  by  2 
millimeters  lead,  applied  to  base  of  bladder  from  vaginal 
side  for  8  hours.  August  19,  cystoscopy:  trigone  appar- 
ently free  of  growth,  a  few  small  buds  in  right  base;  152 
millicuries,  screened  by  o .  5  millimeter  silver,  applied  to 
right  base  of  bladder  on  intra-uterine  appHcator,  for  2 
hours.  October  7:  can  hold  urine  for  2  hours,  urine  clear. 
One  necrotic  papilloma  near  right  ureter.  .\  few  buds  in 
right  base.  October  21:  a  necrotic  growth  2  centimeters 
in  diameter  near  right  ureter.  Masses  of  slough  about  the 
bladder  neck.    November  iS:  126  millicuries,  screened  by 
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2  millimeters  lead,  applied  by  vagina  for  4  hours.  Decem- 
ber 7,  growth  is  increasing,  has  had  i.goo  millicurie  hours. 
December  21,  cystotomy:  ulcerated  area  about  bladder 
neck  and  on  trigone.  A  bit  excised.  Pathological  report: 
necrosis  and  inflammatory  changes.  Some  small  arteries 
containing  organized  thrombi;  no  carcinoma. 

Three  bare  emanation  tubes  of  3  millicuries  each  were 
inserted — 1,200  millicurie  hours.  Three  needles  aggre- 
gating 44 . 5  millicuries  were  left  in  the  tissues  about  the 
bladder  neck  for  24  hours — 1,078  millicurie  hours.  The 
patient  lived  for  6  weeks,  gradually  failing.  Autopsy: 
"Annie  Belcher:  microscopic  notes.  None  of  the  numer- 
ous sections  through  the  wall  of  the  urinary  bladder  and 
neighboring  tissue  shows  carcinoma.  There  is  an  acute 
purulent  cystitis,  ureteritis  (bilateral),  and  inflammation 
(acute  pyonephrosis)  of  the  kidneys.  Lymph-glands 
show  acute  inflammation.  The  bladder  wall  is  considera- 
bly thickened  by  an  increase  of  dense  fibrous  tissue  between 
the  muscle  bundles,  indicative  of  long-standing  chronic 
cystitis. 

It  may  have  been  that  in  this  case  the  carci- 
noma had  been  already  destroyed  by  radium 
before  operation.  As  a  result  of  two  treatments — 
Soo  miUicurie  hours  within  the  bladder,  800  milli- 
curie hours  by  vagina — a  fairly  extensive  and  cer- 
tainly inoperable  growth  was  almost  entirely 
cleaned  up.  It  began  to  grow  again,  howe  er, 
and  increased  in  spite  of  300  millicurie  hours 
intravesically  and  500  milUcurie  hours  vaginally. 

Of  the  6  cases  treated  with  less  than  600  miUi- 
curie hours,  none  showed  improvement  worth 
noting.  Of  the  15  cases  treated  by  screened  ra- 
dium emanation  inserted  into  the  bladder,  only 

3  showed  any  marked  improvement.  This  im- 
provement, in  Case  iq,  lasted  about  i  month; 
in  Case  15  it  persisted  for  7  months  at  least;  in 
Case  24  the  cancer  may  have  been  destroyed 
before  cystotomy. 

The  use  of  screened  radium  emanation  intro- 
duced into  the  vesical  caNaty,  while  not  wholly 
ineffectual,  was  far  from  encouraging.  Although 
in  some  cases  the  amount  of  treatment  was  un- 
doubtedly too  small,  the  cases  given  treatment  to 
the  point  of  burning  the  bladder  were  sufficient 
in  number  to  convince  us  that  a  more  intimate 
application  of  the  radium  to  the  tumor  was  desir- 
able. In  our  later  cases  we  have,  therefore,  tried 
to  get  the  radium  directly  into  the  tumor.  In  3 
cases  this  was  done  %\ithout  opening  the  bladder; 
in  3  it  was  done  by  cystotomy. 

Case  15  has  already  been  described.  Two 
"seeds"  were  inserted  through  an  endoscope; 
the  number  of  seeds  was  inadequate  to  the  size 
of  the  growth. 

Case  17  (Kettleman).  Man,  age  67.  Cystoscopy,  Feb- 
ruary 17,  1920,  showed  a  large  adenomatous  prostate. 
On  the  anterior  vesical  wall  just  behind  the  anterior  com- 
missure of  the  prostate  was  a  partly  necrotic,  sessile  tumor, 
about  2  centimeters  in  diameter.  March  3,  with  cysto- 
scope  in  the  bladder,  a  long  needle  bearing  in  the  tip  68 


millicuries  of  radium  emanation  was  inserted  through  the 
space  of  Retzius  until  the  tip  could  be  seen  issuing  from 
the  tumor.  It  was  then  withdrawn  slightly  and  left  in 
position  for  3  hours.  (Total  204  millicurie  hours.)  March 
18,  the  tumor  had  almost  disappeared.  May  13:  no  sign 
of  the  tumor.  I  could  not  see  the  bladder  wall  close  be- 
hind the  prostate,  so  by  means  of  an  intra-uterine  applica- 
tor I  applied  138  millicuries,  screened  by  2  millimeters  silver, 
to  the  anterior  bladder  wall  for  i  hour.  30  minutes  (200 
millicurie  hours).  March  10,  1920:  the  patient  returned 
for  examination.  He  had  gained  weight  and  looked  well. 
He  had  no  bladder  symptoms.  Cystoscopy  showed  no 
sign  of  tumor  in  the  bladder. 

C.^SE  22  (Mrs.  Quinn).  Woman,  age  28,  from  whose 
bladder  a  papillomatous  growth  the  size  of  a  horse-chest- 
nut had  been  removed  at  the  Boston  City  Hospital.  The 
operation  was  on  February  28,  1919.  June  24,  1920, 
hematuria  reappeared.  Cystoscopy,  July  22,  showed  a 
solid,  rounded  tumor,  the  size  of  a  marble,  rising  from 
right  bladder  neck.  A  needle  containing  125  miUicuries 
radium  emanation  was  passed  through  the  vesicovaginal 
septum  into  the  tumor  and  left  for  4  hours — (500  millicurie 
hours).  August  19:  tumor  reduced  one-half;  424  milU- 
curie hours  applied  by  vagina.  October  21:  endoscopy 
gives  good  view  of  a  tumor,  size  of  pea,  close  to  internal 
orifice.  Through  the  endoscope  a  needle  bearing  28 
millicuries  was  inserted  into  the  tumor,  and  left  for  8  hours 
(224  millicurie  hours).  December  2:  tumor  is  gone,  white 
slough  at  neck  of  bladder.  Patien  is  2  months  pregnant. 
February  3,  1921:  no  growth  seen,  considerable  slough 
about  bladder  neck.  Patient  has  had  a  severe  attack  of 
cystitis.  February  10,  1921:  95  miUicuries,  screened  by 
o  5  miUimeter  silver,  placed  in  catheter  and  left  in  bladder 
neck  for  2  hours,  5  minutes  (200  millicurie  hours). 
March  5 :  patient  is  having  a  good  deal  of  bladder  distress. 

The  three  cases  in  which  bare  tubes  were 
implanted  by  cystotomy  have  already  been 
described. 

Case  14  had  two  seeds  of  8  and  6mUUcuries(i,862  miUi- 
curie hours)  implanted  and  8  months  later  showed  a 
definite  recurrence. 

Case  i  5  had  seeds  totalUng  53  miUicuries  (7,049  millicurie 
hours)  implanted  on  November  30.  1920,  and  3 K  months 
later  showed  a  great  mass  of  necrotic  tissue  in  the  regions 
so  treated.  Whether  there  is  stUl  cancer  present,  cannot 
yet  be  told. 

Case  24  had  seeds  and  needles  implanted  totalUng  2,278 
millicurie  hours.  At  autopsy  6  weeks  later  no  carcinoma 
could  be  found. 

I  am  painfully  aware  of  the  incompleteness  of 
this  series  of  cases.  In  many  the  diagnosis  was 
never  made  microscopically,  although  in  practi- 
cally all  the  diagnosis  was  made  by  several  cysto- 
scopists.  There  were  but  few  autopsies  upon 
the  cases  that  died,  and  as  for  the  few  patients 
still  aHve,  sufficient  time  has  not  elapsed  to  prove 
the  value  of  this  treatment.  Certain  conclusions, 
however,  have  formulated  themselves  in  my  mind, 
to  form  a  starting  point  for  further  work. 

CONCLUSIONS 

I .  It  is  useless  to  attempt  to  cure  with  radium 
infiltrating  carcinomata  which  involve  large 
portions  of  the  bladder  wall.     Necrosis  of  the 
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bladder  will  be  brought   about   by  any  dosage 
which  will  materially  influence  the  tumor. 

2.  Certain  superficial  cancers  of  the  bladder 
may  be  reduced  in  extent  by  the  apphcation  of 
screened  radium  emanation  to  their  surface. 
This  may  occur  without  necrosis  of  bladder  wall. 

3.  To  accomplish  this  effect,  400  millicurie 
hours,  with  screening  of  0.5  miUimeter  silver, 
applied  not  oftener  than  once  in  6  weeks,  has 
been  successful,  and  has  not  caused  any  consider- 
able reaction  in  the  bladder. 

4.  The  greatest  effect  is  produced  by  the  first 
3  or  4  applications  of  radium. 


5.  If  the  tumor  begins  to  grow  again,  further 
treatment  with  radium  applications  has  little 
deterrent  effect. 

6.  The  best  way  to  employ  radium  in  cancer 
of  the  bladder  is  by  the  implantation  of  bare  em- 
anation tubes  in  the  tumor,  allowing  one  tube  to 
each  cubic  centimeter.  Steel  needles  containing 
radium  may  be  employed  in  the  same  way,  ex- 
cept that  they  must  be  withdrawn  after  adequate 
exposure  has  been  made. 

7.  The  necrosis  caused  by  the  implantation 
of  radium  in  bladder  tumors  persists  for  at  least 
3  months. 


THE  TREATMENT  OF  GONOCOCCAL  ARTHRITIS  WITH  ASPIRATED 
SYNOVIAL  FLUID  INJECTED  INTRAMUSCULARLY 
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OMAR  F.  ELDER,  M.D.,  Atlanta,  Georgia 
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SOON  after  the  advent  of  auto-serotherapy, 
we  began  its  use  in  the  treatment  of  hydro- 
celes and  in  gonococcal  arthritis  where 
there  was  an  accumulation  of  synovial  fluid. 
Our  experience  so  far  has  shown  us  two  out- 
standing facts  in  connection  with  this  form  of 
therapy : 

1.  Little  benefit  may  be  expected  from  it 
when  the  hydrocele  or  synovial  fluid  is  non- 
infected  and  free  from  pus  cells,  except  in  the 
acute  traumatic  conditions. 

2.  Prompt  improvement  and  remarkable  cures 
have  resulted  in  all  of  the  patients  with  acute 
gonococcal  arthritis.  Since  we  began  to  employ 
this  method  of  treatment,  we  have  found  it  un- 
necessary to  resort  to  any  other  plan,  such  as 
vaccines,  sera,  local  applications,  fixation,  vesi- 
culotomj',  etc. 

We  desire  to  report  the  results  in  27  patients 
treated  by  this  method  alone.  Restoration  to 
normal  has  been  prompt  in  all  of  the  acute  cases, 
the  relief  of  i)ain  occurring  nearly  always  with- 
in 24  hours.  The  ultimate  results  have  been 
equally  gratifying:  no  ankylosis,  complete  or 
partial,  has  followed  this  plan  of  treatment. 
In  addition  to  the  improvement  in  the  joints, 
similar  results  were  noted  in  the  cessation  of 
the  symptoms  of  complicating  acute  conditions, 
such  as  ei)ididymitis,  prostatitis,  posterior  ure- 
thritis and  seminal  vesiculitis.    There  has  been  an 


immediate  drop  in  the  temperature  in  those 
patients  with  hyperpyrexia.  In  one  instance 
the  temperature  was  lowered  five  degrees  in  12 
hours. 

The  treatment  is  naturally  only  available  for 
those  patients  who  have  a  collection  of  fluid  in 
the  synovial  space. 

The  reactions  following  the  injections  were 
usually  mild  or  absent.  There  was  definitely 
less  soreness  at  the  sight  of  the  injections  than 
usually  follows  an  average  dose  of  mixed  gonor- 
rhoeal  vaccine,  and  in  no  instance  did  an  abscess 
form  or  was  there  a  persisting  induration. 

All  of  the  injections  were  given  into  the  gluteal 
muscles.  The  piston  of  the  syringe  was  with- 
drawn sufficiently  to  determine  that  the  needle 
had  not  entered  a  blood  vessel.  These  injec- 
tions were  repeated  every  2  to  7  days;  the 
amount  injected  varied  from  15  to  50  cubic  centi- 
meters. At  first  the  doses  were  small  due  to 
our  apprehension;  later  when  we  found  that  no 
trouble  was  produced  by  the  injection,  the 
amount  was  increased.  We  are  now  under  the  im- 
pression that  the  larger  doses  are  the  best,  in 
spite  of  the  slight  occasional  increase  in  the  re- 
action and  the  production  of  chills  and  a  momen- 
tary rise  in  temperature.  The  average  number 
of  injections  administered  to  each  patient  was 
three.  The  fluid,  however,  was  injected  as 
long  as  there  was  any  of  it  to  be  aspirated. 
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As  there  is  a  tendency  for  the  synovial  fluid 
which  is  left  to  be  absorbed,  it  is  better  to  repeat 
the  injection  every  two  or  three  days;  although 
the  absorption  of  the  fluid  apparently  has  a 
beneficial  effect  it  was  not  to  the  same  extent 
that  was  observed  when  the  fluid  was  injected 
intramuscularly.  The  injections  were  given  in 
the  muscle  rather  than  in  the  subcutaneous  tissue 
because  we  thought  it  offered  greater  resistance 
to  the  organisms  present  in  the  fluid  and  that 
there  would  be  less  tendency  for  abscess  formation. 

In  one  patient  there  was  an  accumulation  in 
both  knees.  The  fluid  was  only  aspirated  from 
the  right  one  but  the  left  knee  subsided  with 
nearly  the  same  promptness  as  the  right. 

Since  we  began  the  use  of  this  treatment  of 
acute  gonococcal  arthritis,  we  have  not  had  oc- 
casion to  employ  any  other  method  of  therapy 
and  we  are  convinced  that  there  is  now  no  other 
method  so  uniformly  eft'ective. 

Practically  the  same  beneficial  results  followed 
the  injection  of  hydrocele  fluid  when  the  con- 
dition was  acute  and  inflammatory;  coincident 
ei)ididymitis,  urethritis,  and  seminal  vesiculitis 
disappearing  more  quickly  than  usual. 

Clear  sterile  fluid.  In  only  a  small  percentage 
of  the  patients  in  whom  the  fluid,  either  from  the 
joint  of  the  tunica  vaginalis,  was  clear  and  free 
from  infection,  was  an\'  of  the  results  satisfactory. 

Acute  traumatic  synovitis.  Dr.  Le  Roy  W. 
Childs,  who  for  a  number  of  years  has  been 
surgeon  for  the  Athletic  Association  of  the 
Georgia  School  of  Technology,  and  who  has  had 
considerable  experience  in  the  treatment  of 
traumatic  joints,  in  which  there  was  a  collection 
of  synovial  fluid,  has  employed  the  plan  of  in- 
jecting the  fluid  drawn  ofT,  in  a  series  of  16 
cases.  He  states  that  undoubtedly  the  patients 
made  more  prompt  recoveries  from  these  in- 
juries when  treated  in  this  manner  than  did  the 
patients  in  whom  the  fluid  was  merely  drawn 
away  and  not  re-injected. 

Theory  as  to  modusopcrandi.  One  can  see 
how  nature  might  store  antitoxic  and  antibac- 
tericidal  substances  in  this  fluid  when  infection 
is  present,  but  such  a  theory  would  not  explain 
the  results  of  the  sterile  traumatic  conditions. 
.•Vs  this  is  only  a  preliminary  report,  we  will  not 
enter  a  discussion  as  to  the  process  by  which 
these  results  were  obtained,  but  will  take  up  that 
phase  of  the  subject  in  a  later  communication. 

CASE  REPORTS 

One  case  history  wfll  be  given  in  considerable 
detail  because  it  was  the  result  which  aroused 
our  interest  in  this  method  and  because  we   be- 


lieve it  may  elicit  the  interest  of  others  who 
may  find  an  opportunity  to  employ  it  in  other 
conditions  which  do  not  come  under  our  observa- 
tion or  care. 

Mr.  C.  A.  F.,  age  47,  lumberman,  reported  for  treat- 
ment April  7,  1915,  complaining  of  frequent  urination 
for  8  years  which  had  gradually  grown  worse  until  he  had 
to  void  every  10  to  30  minutes;  he  had  chills,  fever,  etc., 
which  had  been  worse  since  an  attack  of  influenza  in  Jan- 
uary, 1Q15.  He  had  a  tubercular  hip  since  a  young 
man.  The  urine  was  so  thick  with  pus  and  blood  that 
it  looked  like  bloody  milk.  His  voice  was  husky  from 
tubercular  laryngitis.  This  diagnosis  was  made  by  a 
laryngologist.  Tubercle  bacilli  were  found  in  the  sputum 
and  in  the  urine.  There  was  a  hydrocele  on  the  right  side 
and  the  epididymis  was  tender  and  about  the  size  of  a 
large  lemon.  He  stated  that  this  had  been  swollen  for 
a  year  and  a  half  and  that  an  abscess  had  formed  15 
months  previously.  The  abscess  drained  and  was  fol- 
lowed by  a  fistulous  opening  which  persisted  6  months. 

A  cystoscopic  examination  showed  the  bladder  markedly 
inflamed  with  many  large,  ulcerated  areas.  The  veru- 
montanum  was  in  the  bladder  cavity  as  if  a  large  ulcer 
had  destroyed  a  segment  of  the  internal  sphincter.  Tu- 
bercle bacilli  and  pus  were  found  in  the  catheterized  speci- 
men of  urine  from  both  kidneys. 

We  decided  that  there  was  nothing  we  could 
do  for  him  to  relieve  his  condition  and  advised 
him  to  go  back  to  the  country  where  he  could 
get  plenty  of  fresh  air,  good  food  and  sunshine. 
Before  he  left,  he  asked  if  we  could  not  do 
something  for  the  swelling  in  the  scrotum.  We 
informed  him  that  we  could  tap  the  hydrocele 
and  momentarily  reduce  the  size  of  the  mass. 
Then  it  occurred  to  us  that  nature  might  by 
some  good  fortune  have  accumulated  in  this 
fluid  some  antitoxic  substances  and  so  we  told 
him  that  perhaps  some  of  this  fluid  re-injected- 
might  benefit  him  and  as  the  prospects  seemed 
utterly  hopeless,  he  was  given  i8.  cubic  centi- 
meters of  the  fluid  drawn  from  the  hydrocele 
which  contained  enough  of  pus  cells  to  make  it 
look  like  cloudy  urine.  He  returned  in  2  days 
and  said  he  was  better,  that  there  was  less  fre- 
quent urination  and  less  blood  in  the  urine.  He 
was  then  given  25  cubic  centimeters  of  the  fluid 
and  in  2  days  reported  that  he  was  a  great  deal 
better.  The  injections  were  continued  every  2 
or  3  days  for  3  weeks,  at  which  time  no  more 
fluid  could  be  obtained.  The  urine  at  that  time 
looked  like  cloudy  urine  instead  of  like  bloody 
milk,  and  the  blood  had  been  absent  for  a  week. 
The  epididymis  had  reduced  to  about  one-fourth 
its  former  size  and  was  no  longer  painful. 

There  was  a  rapid  gain  in  weight;  the  tubercular  larynx 
became  normal  and  no  tubercle  bacilli  could  be  found 
in  the  urine.  The  urine,  however,  did  not  become  clear 
and  there  were  periodic  attacks  of  cystitis. 

One  year  later  he  returned  with  a  large  painful  mass 
in  the  region  of  the  left  kidney.     For  three  weeks  there 
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had  been  chills  and  fever  and  the  urine  was  milky  with 
pus.  The  mass  was  found  to  be  a  pyonephrotic  kidney, 
which  was  drained.  The  kidney  on  the  right  side  being 
nearly  normal,  the  left  one  later  was  removed.  The 
recovery  was  normal  and  there  was  a  rapid  gain  in  weight 
and  strength.  The  urine  soon  became  clear  and  there 
had  been  no  return  of  the  tubercular  process.  He  is  in 
good  health,  attending  to  his  saw-milling  in  Southern 
.\labama.  His  chief  complaint  when  last  seen  was  that 
he  had  gotten  too  fat  for  his  clothes  and  that  the  "prof- 
iteers" made  it  impossible  to  buy  more. 

We  have  seen  one  other  less  severe  pulmonary 
tubercular  infection  with  an  epididymitis  and  a 
hydrocele.  The  injection  of  the  hydrocele  fluid, 
which  contained  a  few  pus  cells  but  no  demon- 
strable organisms,  caused  a  reduction  in  tem- 
perature and  a  gain  in  weight,  but  the  epididy- 
mitis did  not  respond  to  the  treatment.  An 
epidiflymectomy  was  performed  and  the  fistu- 
lous tract  incised.  Not  more  than  6  months 
have  elapsed  and  while  he  is  definitely  better, 
his  condition  is  not  normal  and  we  do  not  think 
he  will  obtain  a  satisfactory  result  like  the  first 
reported. 

Case  i.  Turk,  aged  17,  gonorrhcea  4  months;  all 
glasses  of  urine  cloudy;  slight  urethral  discharge;  pros- 
tate gland  enlarged  and  much  pus  in  the  secreticm  ex- 
pressed. The  right  knee  had  been  painful  and  swollen 
for  2  weeks.  Twenty  cubic  centimeters  of  the  synovial 
fluid  was  aspirated  into  a  sterile  syringe  and  injected 
into  the  gluteal  muscles.  The  fluid  contained  many  pus 
cells  but  no  gonococci  could  be  demonstrated  in  the 
stained  smear.  The  patient  returned  in  2  days  with 
less  pain  and  less  swelling  in  the  knee.  Twenty  cubic 
centimeters  of  the  fluid  was  withdrawn  and  injected. 
In  2  days  more  the  pain  had  almost  disappeared  and 
only  15  cubic  centimeters  of  the  fluid  could  be  aspirated. 
This  was  injected  into  the  buttocks.  Within  5  days 
more  the  knee  was  jiractically  normal,  the  urine  was 
clearer  although  it  still  contained  mucous  shreds  and 
pus  cells  were  present  in  the  prostatic  secretion.  Ure- 
thral irrigations  and  an  occasional  massage  of  the  pros- 
trate gland  soon  completed  the  cure.  There  was  no 
tenderness  at  the  sight  of  the  injection  nor  was  there  an 
indurated  mass. 

Case  2.  White,  male,  age  23;  gonorrhoea  5  weeks; 
slight  frequency  in  urination;  slight  enlargement  of  the 
prostate  gland;  no  epididymitis;  swelling  and  redness 
of  the  right  knee  one  week  ago.  Fifteen  cubic  centi- 
meters of  cloudy  fluid  was  aspirated  and  injected  into 
the  buttocks.  Within  two  days  the  i)ainful  symptoms 
were  much  better  and  the  ankle  less  swollen.  Twcnt\- 
cubic  centimeters  of  fluid  was  asiiirated  and  injected. 
Five  days  later  he  was  practically  well  and  there  was 
no  fluid  to  aspirate.  Irrigations,  prostatic  massage,  etc., 
were  continued  until  the  urine  became  clear  and  the 
prostatic  secretion  free  from  pus  cells. 

Case  3.  Physician,  age  29;  hyperacute  gonorrh<va; 
enormously  swollen  left  knee;  very  lender.  Profuse 
urethral  discharge,  epididymitis  and  all  glasses  of  urine 
cloudy;  frequent  and  painful  urination;  temperature  103°. 
Thirty  cubic  centimeters  of  fluid  was  aspirated;  there 
were  many  pus  cells  in  it  and  gonococci.  The  fluid 
was  under  much  pressure  in  the  synovial  space.  The 
injection  was  made  as  usual  and  was  followed  by  con- 


siderable general  reaction  and  a  rise  of  temperature 
with  chills,  aching  in  other  joints  much  like  influenza. 
Within  24  hours  there  was  a  fall  of  4  degrees  in  tem- 
perature and  a  decided  reduction  in  pain.  In  48  hours 
the  patient  was  comfortable,  the  swelling  of  the  knee 
greatly  reduced,  a  considerable  amount  of  the  sj-novial 
fluid  having  been  absorbed  during  the  2  days  following 
the  injection.  The  patient  was  then  able  to  walk.  Three 
days  after  the  first  injection  40  cubic  centimeters  of 
fluid  was  withdrawn  and  injected.  The  second  treat- 
ment was  followed  by  a  slight  reaction.  In  4  days  the 
remaining  fluid,  35  cubic  centimeters,  was  aspirated  and 
injected.  In  2  weeks  the  knee  was  normal.  During 
this  time  there  was  an  equally  rapid  cessation  of  the 
urethral  symptoms  and  in  the  subsidence  of  the  inflam- 
mation of  the  epididymis. 

Case  4.  Greek,  age  24:  acute  gonorrhcea  4  weeks 
ago,  followed  by  considerable  pain  and  frequency  of 
urination;  no  epididymitis.  The  left  knee  became  red, 
painful  and  swoUen  during  the  third  week.  Twenty- 
five  cubic  centimeters  of  fluid  was  aspirated  and  injected. 
The  fluid  contained  pus  cells  but  no  organisms  could  be 
demonstrated  in  the  stained  smear.  In  four  days  the 
patient  returned  with  distinct  improvement,  less  pain, 
and  less  sweUing  in  the  knee.  Tliirty  cubic  centimeters 
of  fluid  was  again  injected  and  in  4  days  25  cubic  centi- 
meters was  given  intramuscularly.  The  recovery  was  un- 
eventful; the  reactions  were  less  than  those  usually  oc- 
curring after  the  average  doses  of  vaccine. 

Case  5.  Male,  age  28;  gonorrhoea  7  weeks;  arthritis 
left  knee  three  weeks;  no  complications  except  pros- 
tatitis. The  treatment  and  result  were  practically  the 
same  as  in  Case  4,  except  that  four  injections  were  given 
at  two-day  intervals;  recovery  was  prompt  and  unevent- 
ful. 

Case  6.  Male,  32;  gonorrhcea  i  month;  prostatitis 
and  seminal  vesiculitis;  arthritis  of  both  knees,  with 
considerable  swelling.  Thirty  cubic  centimeters  of  cloudy 
fluid  was  withdrawn  from  the  right  knee  and  injected 
into  the  gluteal  muscles.  Three  days  later  he  reported 
with  both  knees  much  better  and  the  urgency  of  urina- 
tion greatly  reduced.  The  same  amount  of  fluid  was 
aspirated  from  the  same  knee  and  injected.  This  was 
repeated  in  4  days,  after  which  the  recovery  was  unevent- 
ful. It  is  of  interest  to  note  that  the  fluid  from  the 
right  knee  cured  the  left  one,  though  the  swelling  dis- 
appeared somewhat  more  slowly  than  in  the  right,  which 
was  aspirated. 

Case  7.  Practically  the  same  as  Case  6,  except  there 
was  seminal  vesiculitis,  prostatitis,  and  epididymitis 
which  rapidly  subsided  along  with  the  cure  of  the  ar- 
thritis in  the  left  knee;  three  treatments  being  adminis- 
tered. 

Case  8.  Gonorrhoea  3K  weeks;  arthritis  right  knee 
and  right  ankle;  two  doses  40  cubic  centimeters  each, 
from  the  knee  with  an  interval  of  3  days  affected  a 
cure  in  10  days. 

Cases  9  to  27;  so  slightly  do  these  cases  differ  from 
the  acute  gonococcal  ones  reported  that  it  is  needless 
to  go  into  details.  They  were  promptly  cured  in  much 
less  time  than  is  ordinarily  required  and  in  no  instance 
were  supplementary  remedies  employed. 


We  believe  that  the  principle  in\'olvcd  and  the 
success  obtained  by  tliis  plan  of  treatment  may 
be  logically  extended  to  other  conditions  where 
more  or  less  similar  processes  develop,  such  for 
instance  as  tubercular  nleiirisv  with  elTusioa. 
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Case  28  is  added  to  those  above  reported  be- 
cause of  its  interest  as  a  negative  result  though 
it  does  not  properly  belong  in  the  group  of  acute 
gonorrhoeal  arthritis,  because  of  its  long  stand- 
ing and  being  non-gonorrhoeal  in  character. 

Gonorrhoea  was  acquired  in  1916,  followed  by  prostat- 
itis, chronic.  Urine  now  (2  years  later)  showed  only  a  few 
mucous  shreds  and  there  was  no  urethral  discharge.  Con- 
siderable pus  was  in  the  prostatic  secretion.  In  a  stained 
smear  from  a  condom  specimen  there  were  abundant 
normal  spermatozoa  with  practically  no  pus  cells.  About 
I  year  ago  the  right  knee  became  swollen  but  not  very  pain- 
ful; the  swelling  increased  and  decreased  very  rapidly 
without  treatment  and  was  very  variable.  Much  walking 
made  it  increase  and  rest  made  it  decrease  in  size.  Aspi- 
rated fluid  showed  no  gonococci  but  considerable  pus  and 


staphylococci.  The  fluid  was  different  in  character  from 
that  of  patients  who  had  acute  gonococcal  infections;  it 
was  thick  and  tenacious,  looking  somewhat  like  gelatine. 
This  type  of  arthritis  was  entirely  different  from  the  acute 
gonorrhoeal  ones  in  all  of  its  characteristics  and  failed 
entirely  to  respond  to  the  injections  of  the  aspirated  fluid, 
even  after  twelve  doses  of  50  cubic  centimeters  each. 
Little  reaction,  local  or  general,  followed  the  injections 
and  while  slight  improvement  occurred  at  times,  there 
were  no  lasting  results.  Autogenous  vaccine  was  grown 
and  administered  with  the  same  negative  results;  the 
reactions,  however,  were  more  severe  than  those  from  the 
fluid. 

Why  this  type  of  arthritis  failed  to  respond  as  did 
the  acute  gonorrhoeal  ones,  we  cannot  say.  Whether 
other  cases  more  or  less  similar  will  fail  in  the  same  way, 
we  are  unable  to  state  as  this  is  the  only  one  of  this  kind 
which  has  come  under  our  observation. 
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GASTRO-INTESTINAL    UNION    FOL- 
LOWING PARTIAL  GASTREC- 
TOMY  FOR    CANCER 

WHEN  Pean,  in  1879,  performed  the 
first  resection  of  the  stomach  for 
cancer  he  was  suddenly  confronted 
with  a  surgical  situation  which  he  met  bril- 
liantly, but  did  not  follow.  Rydygier,  in  1880, 
performed  the  second  operation  and  appears 
to  have  had  a  clear  idea  of  what  he  did  and 
why  he  did  it.  To  Billroth,  the  master  sur- 
geon, belongs  the  credit  for  the  first  successful 
radical  operation  for  cancer  of  the  stomach. 
Billroth,  born  in  Germany  of  Swedish  parents, 
was  a  surgeon,  a  statesman,  and  a  musician, 
a  man  of  originality  and  of  great  learning. 
He  was  the  father  of  modern  initiative  surgery 
in  his  conception  of  the  necessity  for  surgical 
attack  on  disease  in  its  earher  and  curable 
stages. 

In  Billroth's  first  resection  of  the  stomach 
for  cancer  he  restored  the  continuity  of  the 
gastro-infestinal  tract  by  direct  union  of  the 
duodenum  to  the  end  of  the  amputated  stom- 
ach. This  method  limited  the  scope  of  the 
operation  since  if  there  was  a  considerable 
gap  between  the  end  of  the  duodenum  and 
the  stump  of  the  stomach,  the  tension  was 


dangerous,  and  the  angle  at  the  point  at  which 
the  amputated  end  of  the  stomach  was  reduced 
to  the  size  of  the  duodenum  often  leaked. 
This  point  was  named  "the  fatal  suture 
angle."  In  Billroth's  second  method  these 
technical  defects  were  overcome  by  a  separate 
gastrojejunostomy  after  complete  closure  of 
the  duodenum  and  the  end  of  the  stomach; 
this  is  a  preferred  operation  today. 

Kocher  modified  Billroth's  Method  I  by 
closing  the  end  of  the  stomach  completeh'  and 
implanting  the  end  of  the  duodenum  into  the 
posterior  wall  of  the  stomach.  Kocher  tried 
to  overcome  the  element  of  tension  by 
mobilization  of  the  upper  duodenum,  but  it 
proved  to  be  open  to  the  same  objections  as 
the  Billroth  Method  I,  and  could  be  used  only 
in  cases  in  which  the  growth  was  small  and 
close  to  the  pylorus.  The  same  objections 
applied  to  resection  of  the  stomach  in  con- 
tinuity for  cancer.  Polya  successfully  modified 
the  operation  by  closing  the  end  of  the  duode- 
num and  implanting  the  amputated  end  of  the 
stomach  into  the  side  wall  of  the  upper 
jejunum  and  bringing  the  gastrojejunal 
anastomosis  behind  the  colon  through  an 
opening  in  the  transverse  mesocolon.  This 
method  had  the  advantage  of  eliminating  one 
step  in  the  Billroth  II  operation.  Neither  the 
Billroth  II  nor  the  Polya  operation,  however, 
permitted  attack  on  the  more  e.xtensive 
growth  of  the  stomach  in  which,  after  removal 
of  the  diseased  portion,  there  was  not  suffi- 
cient room  on  the  posterior  wall  for  the  in- 
dependent gastro-enterostomy  of  the  Billroth 
II,  or  sufficient  length  to  bring  the  end-to-side 
anastomosis  of  Polva  below   the   transverse 
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mesocolon.  Balfour  modified  the  Polya  oper- 
ation by  bringing  the  jejunum  anterior  to  the 
colon,  a  technical  manoeuver  which  is  extraor- 
dinarily efhcient  since  it  permits  a  satisfactory 
anastomosis  to  be  made,  no  matter  how 
small  a  part  of  the  stomach  remains. 

Moynihan  has  recently  described  a  new 
method  of  restoring  the  gastro-intestinal 
tract  after  partial  gastrectomy  wliich  has 
advantages  in  the  hands  of  highly  skilled 
technicians.  The  upper  jejunum  is  divided, 
the  distal  end  is  turned  in,  and  the  stump  of 
the  stomach  appUed  end-to-side,  as  in  the 
Polya  method.  The  proximal  jejunal  end  is 
then  anastomosed  to  the  lateral  wall  of  the 
attached  jejunum  below  the  level  of  the 
transverse  mesocolon. 

The  poor  general  condition  of  some  of  the 
patients,  however,  renders  a  radical  one-stage 
operation  of  any  type  extremely  hazardous. 
Crile  and  Lilienthal  advocate  the  two-stage 
operation,  first  doing  the  gastro-enterostomy 
and  after  some  days  removing  the  diseased 
portion  of  the  stomach.  In  debilitated  pa- 
tients this  method  has  great  merit  because 
the  success  of  the  operation,  so  far  as  mortality 
is  concerned,  depends  largely  on  a  successful 
gastro-intestinal  anastomosis.  The  two-stage 
operation,  however,  has  the  disadvantage 
that  handling  carcinoma  of  the  stomach 
twice  doubles  the  ever  present  hability  of  de- 
taching cancer  cells  which  may  graft  on  the 
peritoneum,  and  especially  on  the  site  of  the 
ruptured  ovarian  follicles  where  ovarian 
metastasis  may  develop  with  such  rapidity  as 


to  obscure  the  primary  disease.  In  both  the 
female  and  the  male  secondary  grafts  are 
prone  to  occur  on  the  lower  sigmoid  which 
may  be  felt  digitally  through  the  rectum  as 
the"rectal  shelf"  ofBlumer.  Again,  secondary 
resection  does  not  always  permit  as  careful  re- 
moval of  the  glands  as  the  primary  operation. 
Our  e.xperience  with  the  two-stage  operation 
has  been  very  favorable  so  far  as  mortality  is 
concerned,  since  practically  all  of  the  patients 
who  survived  the  gastro-enterostomy  and 
gained  sufficiently  to  undergo  the  resection  re- 
covered from  the  radical  operation.  A  num- 
ber of  patients,  however,  who  could  have  had 
a  resection  primarily,  for  one  reason  or  an- 
other never  had  the  resection  after  the  gastro- 
enterostomy was  perfornied.  The  two-stage 
operation  improved  mortality  statistics  by 
eliminating  the  bad  risks,  but  it  diminished 
the  number  of  patients  who  were  given  the 
chance  of  cure. 

Peck  has  made  a  very  helpful  suggestion, 
that  the  gastro-enterostomy  be  made  first  in 
debiHtated  patients,  and,  if  the  patient's  con- 
dition seems  to  warrant  it,  resection  imme- 
diately, or  if  not,  completion  of  the  operation 
at  a  second  stage. 

The  X-ray  and  improved  methods  of  clinical 
diagnosis  are  greatly  increasing  the  number 
of  patients  with  cancer  of  the  stomach  who 
come  to  the  surgeon  in  a  curable  condition. 
On  a  proper  choice  of  the  method  of  restora- 
tion of  the  gastro-intestinal  tract  much  of  the 
success  of  the  operation  depends. 

William  J.  Mayo. 


CORRESPONDENCE 


THE  SURGICAL  PATHOLOGY  OF  RANLT.A 

A  Correction 


To  the  Editor:  In  an  article  entitled  "Ranula 
of  Branchial  Origin,  "  by  Louis  Carp,  of  New  York, 
which  appeared  in  the  August,  1921,  issue  of 
Surgery,  Gyn'ecology  and  Obstetrics  I  find 
that  both  Robert  M.  Lewis,  of  Baltimore,  and 
myself  are  grossly  misquoted.  The  references  are 
to  my  article,  "A  Contribution  to  the  Surgical 
Pathology  of  Ranula,"  in  Surgery,  Gynecology 
AND  Obstetrics,  1919,  xxix,  447,  and  to  that  of 
Lewis,  "A  Further  Note  on  the  Etiology  of  Ran- 
ula," ibid.,  1920,  xxxi,  82. 

Carp  writes:  "They  (i.e.,  Lewis  and  Skillern) 
are  of  the  opinion  that  the  origin  of  the  ranula  and 
the  cyst  is  in  the  sublingual  gland  (italics  mine). 
In  a  previous  operation  for  ranula,  Skillern's  case 
had  the  submaxillary  gland  removed.  Wherefore, 
he  comes  to  his  conclusion  by  a  process  of  elimina- 
tion."  Closer  reading  of  my  article  would  have 
shown  in  the  first  instance  that  the  notes  of  the 
surgeon    who    performed    the    primary   operation 


state  "the  submaxillary  salivary  gland  as  well  as 
the  sublingual  were  dissected  out  and  the  wound 
was  closed";  and  secondly,  my  own  statement  as 
follows;  "I  imagine  that  much  of  the  confusion 
that  has  arisen  in  the  interpretation  of  the  surgical 
pathology  of  ranula  could  be  dispelled  by  restrict- 
ing the  application  of  the  term  to  the  condition 
described  above  and  illustrated  by  my  case, 
namely,  to  hydrops  of  the  sublingual  bursa  of 
Fleischmaint."  In  my  article  is  a  cut  showing  the 
surgical  anatomy  of  Fleischmann's  bursa.  In 
Lewis's  patient,  too,  both  the  submaxillary  and 
the  sublingual  salivary  glands  had  been  removed 
to  do  away  with  the  cyst,  which  also  recurred. 
And  Lewis  writes:  "The  findings  in  my  case  were 
almost  identical  with  Skillern's,  and  I  am  forced  to 
agree  with  him  in  his  conclusion  that,  as  has  been 
suggested  by  Fleischmann  and  others,  some  ranuhe 
arise  through  disease  of  the  sublingual  bursa  alone." 
Philadelphia  P.   G.   SkillerN,  Jr 
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HOSPITAL  STANDARDIZAIION 

From  Report  for  1921,  Including  List  of  568  General  Hospitals  of  100  or  more  Beds  in 
THE  United  States  and  Canada  which  Meet  the  Minimum  Standard  of  the  College 


THE  following  pages  contairi  a  report  on  the 
standardization  of  hospitals  for  the  year 
1921.  Since  the  inception  of  this  movement 
in  1915,  and  after  the  minimum  standard  was 
evolved  from  the  combined  experience  of  sur- 
geons, internists,  and  hospital  executives,  it  has 
met  with  increasing  recognition,  until  today 
74  per  cent  of  the  hundred  bed  hospitals  in  the 
United  States  and  Canada  have  adopted  it. 

Surely,  the  time  for  debate  has  passed.  It  is 
beside  the  mark  to  argue  the  wisdom  of  a  move- 
ment which  has  enlisted  the  co-operation  of 
three-fourths  of  hospital  America.  Any  advance 
in  medicine  must  begin — and  end — with  the 
welfare  of  the  patient.  He  must  be  at  once  the 
actuating  impulse  and  the  final  beneficiary.  Just 
so  surely  as  the  patient  is  benefited,  so  also  will 
be  the  doctor  and  the  hospital.  And,  precisely, 
because  the  minimum  standard  was  evolved  to 
bring  every  group  in  the  hospital  together  to 
work  for  the  patient,  it  has  created  an  organiza- 
tion which  has  resulted  in  better  work  for  the 
individual  surgeon,  internist,  hospital  superin- 
tendent, and  nurse. 

The  minimum  standard  embodies  the  basic 
principles  of  scientific  research.  Research  begins 
with  securing  facts,  compiling  facts,  analj^zing 
facts.  This  done,  research  draws  tentative  con- 
clusions gained  from  analysis  of  the  facts.  These 
conclusions,  if  supported  by  sufficient  evidence 
and  corroborated  by  practice,  become  known  as 
scientific  truths. 

This  standard  consists  of  a  working  arrange- 
ment by  which  these  same  principles  of  research 
are  applied  daily  in  the  hospital  for  the  benefit 
of  the  patient.  Accurate,  adequate  case  records, 
modern  laboratory  equipment  manned  by  skilled 
technicians — what  are  these  but  provisions  to 
marshal  the  facts  before  the  physician  for  exam- 
ination? The  monthly  clinical  staff  meeting — 
what  is  this  but  an  opportunity  to  test  out  the 
data  which  the  records  and  laboratories  have  fur- 
nished? Insistence  on  competent  and  ethical  prac- 
titioners— what  is  this  but  a  guarantee  that  the 


interpreters  of  the  facts  regarding  each  patient 
are  skilled  medical  men,  on  whose  judgment  the 
public  has  every  right  to  rely?  The  working 
formula  for  this  program  is  the  minimum  standard 
which   follows: 

the  minimum  standard 

1.  That  physicians  and  surgeons  privileged  to  practice 
in  the  hospital  be  organized  as  a  definite  group  or  staff. 
Such  organization  has  nothing  to  do  with  the  question  as 
to  whether  the  hospital  is  "open"  or  "closed,"  nor  need  it 
affect  the  various  existing  types  of  staff  organization.  The 
word  staff  is  here  defined  as  the  group  of  doctors  who  prac- 
tice in  the  hospital  inclusive  of  all  groups  such  as  the 
"regular  stafi, "  the  "visiting  staff,"  and  the  "associate 
staff. " 

2.  That  membership  upon  the  staff  be  restricted  to 
physicians  and  surgeons  who  are  (a)  competent  in  their 
respective  fields  and  (b)  worthy  in  character  and  in  mat- 
ters of  professional  ethics;  that  in  this  latter  connection 
the  practice  of  the  division  of  fees,  under  any  guise  what- 
ever, be  prohibited. 

3.  That  the  staff  initiate  and,  with  the  approval  of  the 
governing  board  of  the  hospital,  adopt  rules,  regulations, 
and  policies  governing  the  professional  work  of  the  hospi- 
tal; that  these  rules,  regulations,  and  policies  specifically 
provide : 

a.  That  staff  meetings  be  held  at  least  once  each  month. 
(In  large  hospitals  the  departments  may  choose  to  meet 
separately.) 

b.  That  the  staff  review  and  analyze  at  regular  inter- 
vals the  clinical  experience  of  the  staff  in  the  various 
departments  of  the  hospital,  such  as  medicine,  surgery, 
and  obstetrics;  the  clinical  records  of  patients,  free  and 
pay,  to  be  the  basis  for  such  re\'ievv  and  analyses. 

4.  That  accurate  and  complete  case  records  be  written 
for  all  patients  and  filed  in  an  accessible  manner  in  the 
hospital,  a  complete  case  record  being  one,  except  in  an 
emergency,  which  includes  the  personal  history;  the 
physical  examination,  with  clinical,  pathological,  and 
X-ray  findings  when  indicated;  the  working  diagnosis; 
the  treatment,  medical  and  surgical;  the  medical  progress; 
the  condition  on  discharge  with  final  diagnosis;  and,  in 
case  of  death,  the  autopsy  findings  when  available. 

5.  That  clinical  laboratory  facilities  be  available  for  the 
study,  diagnosis,  and  treatment  of  patients,  these  facilities 
to  include  at  least  chemical,  bacteriological,  serological, 
histological,  radiograpliic,  and  fiuroscopic  service  in  charge 
of  trained  technicians. 

The  minimum  standard  is,  in  essence,  an 
arrangement  by  which  the  hospital  can  insure  its 
patients  the  best  care  known  to  the  science  of 
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medicine.  We  have  shown  how  it  provides  an 
application  of  the  principles  of  scientific  research 
to  the  care  of  the  patient — the  same  principles 
which  the  individual  doctor  or  surgeon  uses  for 
arriving  at  a  diagnosis.  And  because  medical  men 
the  countr\'  over  were  quick  to  see  not  only  the 
practical  but  the  scientific  basis  underlying  the 
minimum  standard,  they  have  given  it,  in  increas- 
ing numbers,  their  unqualified  support. 

It  is  easy  to  devise  a  system  of  rules  wliich — 
on  paper — is  perfect.  It  is  quite  another  matter 
to  evolve  a  standard  of  such  simplicity  that  it 
stands  the  test  of  actual  conditions  in  hospital 
work.  Whether  the  minimum  standard  is 
eminently  practicable  in  the  every  day  adminis- 
tration of  hospitals  is  best  answered  by  the  follow- 
ing report : 

THE  ACCEPTANCE  OF  THE  PROGRAM 

In  19 1 8,  of  the  general  hospitals  of  one  hundred 
or  more  beds  in  the  United  States  and  Canada,  89 
met  the  standard.  In  1919,  19S  fulfilled  the  re- 
quirements; in  1920,  407,  or  57  per  cent,  met  the 
standard;  and  this  year  568  or  74  per  cent  of  the 
761  general  hospitals  are  on  the  "approved"  list. 

Further,  what  has  been  the  experience  of  other 
organizations  interested  in  hospital  betterment? 
Manifestly,  their  reaction  toward  the  program 
furnishes  another  reliable  index  as  to  its  applica- 
bility. A  decided  impetus  has  been  given  to  hos- 
pital standardization  by  the  acceptance  and 
endorsement  of  the  minimum  standard  by  such 
influential  and  powerful  organizations  as  the 
American  Hospital  Association,  the  Canadian 
Medical  Association,  the  Catholic  Hospital  Asso- 
ciation, the  Conference  Board  of  Hospitals  and 
Homes  of  the  Methodist  Church,  the  Medical 
and  Surgical  Section  of  the  American  Railway 
Association,  the  Methodist  Hospital  Association, 
the  Protestant  Hospital  Association,  and  numer- 
ous state,  provincial,  and  local  organizations. 

What  do  hospital  superintendents  of  experience 
think  of  the  minimum  standard  after  they  have 
seen  it  in  actual  operation  for  a  period  of  years? 
Quick  to  recognize  its  advantages,  their  endorse- 
ments have  been  numerous.  The  following  quo- 
tation from  Mr.  Frank  Chapman,  Director  of  the 
Mt.  Sinai  Hospital,  Cleveland,  serves  as  a  repre- 
sentative example: 

"Certainly,  the  establishment  of  a  laboratory 
for  purposes  of  check  is  just  as  essential  in 
handling  human  life,  as  in  handling  inert  com- 
modities. Certainly  the  recording  of  a  per- 
formance is  just  as  essential  in  a  hospital  as  are 
the  production  records  of  any  manufacturing 
plant.    It  is  undebatable  that  the  only  exact  way 


of  improving  our  future  performance  is  on  a  basis 
of  study  of  our  actual  performa  nee  in  the  past, 
and  certainly  the  basis  of  that  study  must  be  as 
exact  as  it  is  humanly  possible  to  make  it.  There- 
fore, the  establishment  of  a  practice  of  routine 
complete  case  histories  is,  without  a  doubt,  sound. 
The  desirability,  and  in  fact  necessity,  of  a 
laboratory  is  equally  undebatable.  The  necessity 
for  regular  stafi  meetings  at  which  can  be  dis- 
cussed, in  an  impersonal  and  unbiased  way,  the 
performance  of  that  stafT,  cannot  help  but  be 
productive  of  great  good  to  the  performance  of 
the  whole.  Is  it  not  these  things  and  these  things 
alone  that  the  College  is  asking  for  in  its  minimum 
standard? 

"These  procedures  do  not  require  large  expend- 
itures of  money,  but  they  do  require  a  very  mate- 
rial increase  in  expenditure  of  energy  and  en- 
deavor, and  require  bringing  to  the  problem  of 
hospital  administration  an  ideal  of  scientific 
medical  practice  that,  if  followed,  cannot  help 
but  bring  the  hospital  performance  of  the  country 
as  a  whole  to  a  higher  plane,  than  has  ever  been 
attained  in  the  past." 

As  another  instance,  the  following  opinion 
from  Dr.  Louis  H.  Burlingham,  superintendent 
of  the  Barnes  Hospital,  St.  Louis,  is  presented: 

"To  reduce  the  whole  problem  to  its  simplest 
terms,  I  believe  it  a  self-evident  fact  that  any 
hospital  superintendent  would  prefer  to  be 
connected  with  a  hospital  where  every  patient  is 
guaranteed  the  best  possible  care.  There  is  no 
question  that  the  minimum  standard  as  set  forth 
by  the  American  College  of  Surgeons  contributes 
markedly  toward  this  end.  Therefore,  if  he  has 
any  criticism  it  can  only  be  that  the  standard 
does  not  perhaps  go  quite  far  enough." 

Hospital  staff-members  have  been  similarly 
responsive,  as  is  evidenced  by  this  viewpoint  from 
a  surgeon.  Dr.  Irvin  Abell,  of  Louisville,  Ken- 
tucky: 

"Now  that  the  ideals  of  hospital  standardiza- 
tion have  been  demonstrated  to  be  advisable  and 
attainable  and  are  in  process  of  consummation, 
the  advantages  both  to  the  physician  and  patient 
are  so  potent  one  marvels  that  the  recognition 
of  their  need  has  been  so  tardy. 

"Standardization  does  not  imply  commercial- 
ism; this  would  be  as  objectionable  in  the  medical 
profession  as  in  the  profession  of  the  ministn.-. 
But  it  does  imply  that  all  patients,  rich  and  poor, 
receiving  treatment  in  recognized  hospitals  will 
be  assured  of  competent  and  efficient  service  fully 
meeting  the  requirements  and  standards  which 
knowledge,  experience,  and  humanitarism  de- 
mand as  the  unequivocal  right  of  the  sick  at  the 
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hands  of  those  to  whom  their  health  and  well- 
being  are  entrusted. 

"  It  applies  the  great  moral  force  of  man's  duty 
to  man,  which  by  its  appeal  to  reason  as  well  as 
to  the  heart  leads  the  hospital  authorities  and 
the  doctors  practicing  in  such  institutions  so  to 
realize  the  modern  addenda  to  medical  and  sur- 
gical knowledge  and  so  to  correlate  the  work  of 
hospital  management  with  the  work  of  doctors, 
nurses,  and  technicians,  that  the  patient  is  assured 
of  proper  and  competent  treatment  in  so  far  as  it 
is  humanly  possible  to  secure  it." 

THE  METHOD  AND  SCOPE  OF  THE  WORK 

The  hospital  surveys  of  the  College  are  con- 
ducted through  a  trained  corps  of  hospital  visitors, 
all  of  whom  are  graduates  in  medicine.  Their 
purpose  is  to  explain  the  minimum  standard,  to 
interpret  its  application  to  each  hospital,  and  to 
offer  constructive  criticism  and  helpful  sugges- 
tions to  remedy  any  e.xistent  shortcomings.  Upon 
these  detailed  personal  surveys,  the  College  is 
dependent  for  an  accurate  estimate  of  each  hos- 
pital's status  relative  to  the  minimum  standard. 

An  important  adjunct  to  the  work  of  the 
hospital  surveyors  has  been  the  emphasis  placed 
on  hospital  standardization  at  the  state  and 
provincial  sectional  meetings  of  the  College.  At 
these  meetings  conferences  are  held  which  are 
devoted  to  a  discussion  of  pertinent  hospital 
problems  by  those  intimately  connected  with 
hospitals.  In  addition,  the  community  interest 
is  stimulated  at  pubhc  meetings  where  the  bene- 
fits of  hospital  standardization  are  portrayed. 

In  1920,  the  general  hospitals  of  one  hundred 
or  more  beds  in  the  United  States  and  Canada 
were  visited.  A  complete  report  of  the  survey 
of  1920  is  contained  in  bulletin  No.  i.  Vol.  V, 


issued  by  the  College  in  January,  192 1.  This 
year  particular  attention  has  been  directed 
toward  those  hospitals  which  in  1920  either  were 
not  included  in  the  list,  or  which  were  listed  with 
an  asterisk.  Hospitals  which  were  fully  approved 
in  1920  were  not  as  a  routine  visited  this  year, 
although  in  all  probability  visits  to  these  institu- 
tions will  be  resumed  in  the  future. 

In  addition,  704  general  hospitals  of  fifty  to 
one  hundred  beds  were  visited  during  the  past 
two  years;  306  in  1920  and  398  in  1921.  As  there 
are  approximately  854  of  these  smaller  hospitals 
in  the  United  States  and  Canada,  150  remain  to 
be  visited.  Of  these  704  visited  during  1920  and 
1921,  176,  or  25  per  cent  of  the  total  number,  met 
the  standard.  The  individual  listing  of  this  group 
of  institutions  will  appear  next  year. 

THE  PROGRAM  FOR  THE  FUTURE 

Consequently,  the  survey  of  1922  will  be  ex- 
tended to  include  all  general  hospitals  of  fifty 
or  more  beds  in  the  United  States  and  Canada. 
Of  these  institutions  already  visited,  many 
showed  a  working  knowledge  of  the  minimum 
standard  and  evinced  an  active  desire  to  co- 
operate. The  percentage  of  these  meeting  the 
standard  at  their  first  visit  compares  favorably 
with  the  percentage  of  hundred  bed  hospitals 
which  were  approved  on  their  first  inspection. 
If  proof  were  needed  of  the  universal  application 
of  the  minimum  standard,  the  acceptance  by 
the  smaller  hospitals  would  furnish  it.  Stressing 
only  broad  fundamentals,  the  minimum  stand- 
ard molds  itself  to  meet  specific  needs,  nowhere 
impeding  initiative  or  fettering  judgment. 
Rightly  conceived  and  carried  out,  it  makes 
the  hospital  the  proved  guardian  of  the  com- 
munity health,  rendering  scientific  service  to  all. 


LIST  OF  APPROVED  HOSPITALS 

Capacity  of  100  Beds  and   More 


The  following  list  contains  the  names  of  those 
general  hospitals  of  one  hundred  or  more  beds,  in 
the  United  States  and  Canada,  which  meet  the 
minimum  standard.  In  this  list  a  certain  number 
of  the  institutions  are  designated  with  an  asterisk. 
This  group  includes  those  hospitals  which,  when 
visited,  had  adopted  the  fundamental  principles 
of  the  minimum  standard,  but  which  at  that  time 
had  not  had  sufficient  opportunity  to  develop  all 
of  them  to  a  degree  meriting  the  fullest  approval. 

'This  list  is  complete  only  to  October  4,  when  this  bulletin  went  to 
press.  Any  subsequent  ch.inges.  if  necessary,  will  appear  in  the 
bulletin  on  hospital  standardization  which  will  appear  in  January,  1922. 


The  hospitals  listed  without  an  asterisk,  having 
instituted  these  measures  at  an  earher  date,  had 
received  the  benefits  of  a  longer  experience  in  the 
workings  of  the  program  and  consequently  a 
broader  conception  of  its  application. 


UNITED   STATES 
ALABAMA 


Employees  Hospital,  T.  C.  I.  &  R.  R.  Co.,  Birmingham 
*Hillman  Hospital,  Birmingham 
Mobile  City  Hospital,  Mobile 
South  Highlands  Infirmary,  Birmingham 
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ARKANSAS 

•Logan  H.  Roots  Memorial  Hospital,  Little  Rock 
St.  Louis  Southwestern  Hospital,  Texarkana 
St.  Vincent's  Hospital,  Little  Rock 

C.\UFORNIA 
Alameda  County  Hospital,  San  Leandro 
Children's  Hospital,  San  Francisco 

*Franklin  Hospital.  San  Francisco 

*French  Hospital,  San  Francisco 

•Hospital  of  the  Good  Samaritan,  Los  Angeles 
Lane  Hospital,  San  Francisco 
Los  Angeles  County  Hospital,  Los  Angeles 
Mary's  Help  Hospital,  San  Francisco 
Mt.  Zion  Hospital.  San  Francisco 

•O'Connor  Sanitarium,  San  Jose 
Pasadena  Hospital,  Pasadena 

•Providence  Hospital,  Oakland 
St.  Francis'  Hospital,  San  Francisco 
St.  Joseph's  Hospital,  San  Francisco 
St.  Joseph's  Sanitarium,  San  Diego 

•St.  Luke's  Hospital.  San  Francisco 
St,  Mary's  Hospital,  San  Francisco 
St.  Vincent's  Hospital.  Los  .Angeles 
San  Diego  County  Hospital.  San  Diego 
San  Francisco  Hospital.  San  Francisco 

*San  Joaquin  County  Hospital.  French  Camp 
Santa  Barbara  Cottage  Hospital,  Santa  Barbara 
Santa  Clara  County  Hospital,  San  Jose 
Santa  Fe  Coast  Lines  Hospital,  Los  .Angeles 
Southern  Pacific  Hosi)ilal.  San  Francisco 

'Stanford  Hospital,  San  Francisco 
University  of  California  Hospital,  San  Francisco 
White  Memorial  Hospital,  Los  .Angeles 


•Denver  City  and  County  Hospital,  Denver 
Glockner  Sanatorium  and  Hospital,  Colorado  Springs 

•Mercy  Hospital,  Denver 
Minnequa  Hospital,  Pueblo 

•St.  Anthony's  Hospital,  Denver 

•St.  Francis'  Hospital,  Colorado  Springs 

*St.  Mary's  Hospital,  Pueblo 

CONNECTICUT 

Bridgeport  Hospital,  Bridgeport 

Grace  Hospital,  New  Haven 

Greenwich  General  Hospital,  Greenwich 

Hartford  Hospital,  Hartford 

Lawrence   and   Memorial   Associated    Hospitals,    New 

London 
New  Haven  Hospital,  New  Haven 
St.  Francis'  Hospital,  Hartford 
St.  Mary's  Hospital,  Waterbury 
St.  Vincent's  Hospital.  Bridgeport 
•Stamford  Hospital,  Stamford 
Waterbury  Hospital,  Waterbury 

DEL.WVARE 
Delaware  Hospital,  Wilmington 

DISTRICT  OF  COLUMBIA 

Central  Dispensary  and  F.nicrgency  Hospital,  Washington 

Children's  Hospital,  Washington 

Columbia  Hospital  for  Women,  Washington 

Freedman's  Hospital,  Washington 

Garfield  Memorial  Hospital,  Washington 

George  Washington  University  Hospital,  Washington 


Georgetown  University  Hospital,  Washington 
Providence  Hospital,  Washington 
•Washington  Sanitarium,  Washington 


Georgia  Baptist  Hospital,  .Atlanta 
Grady  Memorial  Hospital,  Atlanta 
University  Hospital,  Augusta 

IDAHO 
St.  .Alphonsus  Hospital,  Boise 


Ale.xian  Brothers'  Hospital.  Chicago 
•American  Hospital.  Chicago 

Augustana  Hospital,  Chicago 

Chicago  Lj'ing-In  Hospital,  Chicago 

Children's  Memorial  Hospital,  Chicago 

Columbus  Hospital,  Chicago 

Cook  County  Hospital,  Chicago 

Evanston  Hospital,  Evanston 
•Frances  E.  Willard  Hospital,  Chicago 

Grant  Hospital,  Chicago 

Hahnemann  Hospital,  Chicago 

Illinois  Central  Hospital,  Chicago 
•Illinois  Charitable  Eye  and  Ear  Infirmary,  Chicago 
•John  C.  Proctor  Hospital,  Peoria 

Mercy  Hospital,  Chicago 

ilichael  Reese  Hospital,  Chicago 

Presbyterian  Hospital,  Chicago 

Rockford  Hospital,  Rockford 

St.  .Anne's  Hospital,  Chicago 

St.  Bernard's  Ilospital,  Chicago 
•St.  Elizabeth's  Hospital,  Chicago 
*St.  Elizabeth's  Hospital,  Danville 

St.  Francis'  Hospital,  Blue  Island 
•St.  Francis'  Hospital,  Evanston 
•St.  Francis'  Hospital.  Peoria 

St.  Joseph's  Hospital.  Chicago 

St.  Luke's  Hospital,  Chicago 
*St.  Mary's  Hospital,  Cairo 
•St.  JMary's  Hospital,  East  St.  Louis 

St.  Marj''s  Hospital,  l.a  Salle 

St.  Mary  of  Nazareth  Hospital,  Chicago 
*St.  Vincent's  Hospital.  Belleville 

South  Shore  Hospital,  Chicago 

Swedish  Covenant  Ilospital,  Chicago 

Wesley  Memorial  Hospital,  Chicago 


Indianapolis  City  Hospital,  Indianapolis 
-Methodist  Episcopal  Hospital,  Indianapolis 
Robert  W,  Long  Hospital.  Indianapolis 
St.  Anthony's  Hospital,  Terre  Haute 
St.  Elizabeth's  Hospital,  Lal'ayette 
St.  Joseph's  Hospital,  Fort  Wayne 
St.  Margaret's  Hospital,  Hammond 
St.  Mary's  Hospital,  Evansville 
St.  Mary's  Mercy  Hospital,  Gary 
St.  Vincent's  Hospital.  Indianapolis 


Finley  Hospital.  Dubuque 
Iowa  Lutheran  Hospital,  Dcs  Moines 
Jennie  Edmundson  Hospital,  Council  BluSs 
Mercy  Hospital.  Council  BlulTs 
Mercy  Hospital,  Davenport 
'Mercy  Hospital,  Des  Moines 
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St.  Francis'  Hospital,  Waterloo 
St.  Joseph's  Mercy  Hospital,  Dubuque 
St.  Joseph's  Mercy  Hospital,  Sioux  City 
St.  Vincent's  Hospital,  Siou.x  City 
University  Hospital,  Iowa  City 

KANSAS 

*Bethany  Methodist  Hospital,  Kansas  City 
St.  Francis'  Hospital,  Wichita 
St.  Margaret's  Hospital,  Kansas  City 

KENTUCKY 

Good  Samaritan  Hospital,  Lexington 
Louisville  City  Hospital,  Louisville 
Norton  Memorial  Infirmary,  Louisville 
St.  Anthony's  Hospital,  Louisville 
*St.  Elizabeth's  Hospital,  Covington 
Sts.  Elizabeth  and|Mary  Hospital,  Louisville 
St.  Joseph's  Hospital,  Lexington 
St.  Joseph's  Infirmary,  Louisville 


Charity  Hospital,  New  Orleans 
*Hotel  Dieu,  New  Orleans 
St.  Francis'  Hospital,  Monroe 
T.  E.  Schumpert  Memorial  Hospital,  Shrev-eport 
Touro  Infirmary,  New  Orleans 


Eastern  Maine  General  Hospital,  Bangor 
''St.  Mary's  General  Hospital,  Lewiston 

MARYLAND 

Bay  View  City  Hospital,  Baltimore 
Church  Home  and  Infirmary,  Baltimore 
■"Franklin  Square  Hospital.  Baltimore 
Hebrew  Hospital  and  Asylum,  Baltimore 
Hospital  for  Women  of  Maryland,  Baltimore 
Johns  Hopkins  Hospital,  Baltimore 
Maryland  General  Hospital,  Baltimore 
Mercy  Hospital,  Baltimore 
Morrow  Hospital,  Baltimore 
St.  Agnes'  Hospital,  Baltimore 
St.  Joseph's  Hospital.  Baltimore 
Union  Memorial  Hospital,  Baltimore 
University  Hospital,  Baltimore 

MASSACHUSETTS 

Boston  City  Hospital,  Boston 

Brockton  Hospital,  Brockton 
*Burbank  Hospital,  Fitchburg 

Cambridge  City  Hospital,  Cambridge 

Carney  Hospital,  Boston 

Children's  Hospital,  Boston 

City  Hospital,  Fall  River 
*Cooley-Dickinson  Hospital,  Northampton 

Holyoke  City  Hospital,  Holyoke 

Lawrence  General  Hospital,  Lawrence 

Long  Island  Hospital,  Boston 

Lowell  Corporation  Hospital,  Lowell 

Lowell  General  Hospital,  Lowell 

Lynn  Hospital,  Lynn 

Massachusetts  General  Hospital,  Boston 

Massachusetts  Homeopathic  Hospital,  Boston 

Memorial  Hospital,  Worcester 

Mercy  Hospital,  Springfield 

New  England  Hospital  for  Women  and  Children,  Boston 


Newton  Hospital,  Newton  Lower  Falls 
Peter  Bent  Brigham  Hospital,  Boston 
Providence  Hospital,  Holyoke 
St.  Elizabeth's  Hospital,  Boston 
St.  John's  Hospital,  Lowell 
*St.  Luke's  Hospital.  New  Bedford 
St.  Vincent's  Hospital,  Worcester 
Salem  Hospital,  Salem 
Springfield  Hospital,  Springfield 
Union  Hospital,  Fall  River 
Worcester  City  Hospital,  Worcester 


Battle  Creek  Sanitarium,  Battle  Creek 

Blodgett  Memorial  Hospital,  Grand  Rapids 

Butterworth  Hospital,  Grand  Rapids 

Children's  Free  Hospital,  Detroit 

Detroit  Receiving  Hospital,  Detroit 

Grace  Hospital.  Detroit 

Harper  Hospital,  Detroit 

Hackley  Hospital,  Muskegon 

Henry  Ford  Hospital,  Detroit 

Highland  Park  General  Hospital,  Highland  Park 

House  of  Providence,  Detroit 

St,  Joseph's  Hospital,  Ann  Arbor 

St,  Mary's  Hospital,  Grand  Rapids 

St.  Mary's  Hospital,  Detroit 

University  Hospital,  Ann  Arbor 

University  of  Michigan  Homeopathic  Hospital,  Ann  .'Vrbor 

Woman's  Hospital  and  Infant's  Home,  Detroit 

MINNESOTA 

Bethesda  Hospital,  St.  Paul 

City  and  County  Hospital,  St,  Paul 

Colonial  Hospital,  Rochester 

Deaconess  Hospital,  Minneapolis 
*Eitel  Hospital,  Minneapolis 
*Fairview  Hospital,  Minneapolis 

Minneapolis  General  Hospital,  Minneapolis 

Mounds  Park  Sanitarium,  St.  Paul 

St.  Joseph's  Hospital,  St.  Paul 
*St.  Luke's  Hospital,  St.  Paul 

St.  Mary's  Hospital,  Duluth 

St.  Mary's  Hospital,  Minneapolis 

St.  Mary's  Hospital,  Rochester 
*St.  Paul  Hospital,  St.  Paul 
*Swedish  Hospital,  Minneapolis 

University  of  Minnesota  Hospital,  Minneapolis 

Worrell  Hospital,  Rochester 

MISSISSIPPI 
Matty  Hersee  Hospital,  Meridian 


Alexian  Brothers'  Hospital,  St.  Louis 

Barnes  Hospital,  St.  Louis 

Children's  Hospital,  Kansas  City 
*Christian  Church  Hospital,  Kansas  City 
*Evangelical  Deaconess  Home  and  Hospital,  St.  Louis 

Jewish  Hospital,  St.  Louis 

Kansas  City  General  Hospital,  Kansas  City 

Lutheran  Hospital,  St.  Louis 
*Mullanphy  Hospital,  St.  Louis 

Research  Hospital,  Kansas  City 

St.  Anthony's  Hospital,  St.  Louis 

St.  John's  Hospital,  St.  Louis 

St.  Joseph's  Hospital,  Kansas  City 

St.  Louis  Children's  Hospital,  St.  Louis 

St.  Louis  City  Hospital,  St.  Louis 
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St.  Luke's  Hospital,  St.  Louis 
St.  Mary's  Hospital,  Kansas  City 
St.  Mary's  Infirmary,  St.  Louis 


Columbus  Hospital,  Great  Falls 

Montana  Deaconess  Hospital,  (Jreal  Kails 

Murray  Hospital,  Butte 

St,  James'  Hospital.  Butte 

St.  Patrick's  Hospital,  Missoula 

NEBRA'^KA 

*Nebraska  Methodist  Hospital.  Omaha 
*Nebraska  Orthopedic  Hospital  and  Home,  Lincoln 

St.  Elizabeth's  Hospital,  Lincoln 

St,  Francis'  Hospital,  Grand  Island 

St,  Jo.^eph's  Hospital,  Omaha 
*St,  Mary's  Hospital,  Columbus 

University  of  Nebraska  Hospital,  Omaha 

NEW  HAMPSHIRE 
St.  Joseph's  Hospital,  Nashua 

NEW  JERSEY 

""Alexian  Brothers'  Hospital,  Elizabeth 

Atlantic  City  Hospital,  Atlantic  City 

Bayonne  Hospital  and  Dispensary,  Bayonnc 

Christ  Hospital,  Jersey  City 

Cooper  Hospital,  Camden 

Elizabeth  General  Hospital,  Elizabeth 

Hackensack  Hospital,  Hackensack 

Jersey  City  Hospital,  Jersey  City 

Mercer  Hospital,  Trenton 

Monmouth  Memorial  Hospital.  Long  Branch 

Morristown  Memorial  Hospital.  Morristown 

Mountainside  Hospital.  Montclair 

Muhlenberg  Hospital,  Plainfield 

Newark  Kcfh  Israel  Hospital,  Newark 

Newark  City  Hospital,  Newark 

Newark  Memorial  Hospital,  Newark 

Orange  Memorial  Hospital.  Orange 

Passaic  General  Hospital,  Passaic 

Paterson  General  Hospital,  Paterson 

St.  Elizabeth's  Hospital,  lilizabeth 

St.  Francis'  Hospital,  Trenton 
*St.  Joseph's  Hospital,  Paterson 
*St.  Mary's  Hospital.  Hoboken 
■•St,  Michael's  Hospital,  Newark 

NEW  YORK 

Albany  Hospital,  Albany 

Bellevue  Hospital,  New  York 

Beth  Israel  Hospital,  New  York 

Beth  Moses  Hospital,  Brooklyn 
*Binghamton  City  Hospital,  BinghanUon 

Broad  Street  Hospital,  New  York 

Brooklyn  Hospital.  Brooklyn 

Brownsville  and  Fast  New  York  Hospital,  Brooklyn 

Buffalo  City  Hospital   Buffalo 

Buffalo  General  Hospital,  Buffalo 
"Buffalo  Homeopathic  Hospital,  Buffalo 
"Buffalo  Hospital  of  Sisters  of  Charity,  Buffalo 
"Bushwick  Hospital,  Brookl>'n 

Carson  C,  Peck  Memorial  Hospital,  Brooklyn 
"Children's  Hospital,  Buffalo 

Clifton  Springs  Sanitarium,  Clifton  Springs 

Community  Hospital,  New  York 

Coney  Island  Hospital,  Brooklyn 


"Crouse-Irving  Hospital,  Syracuse 
Cumberland  Street  Hospital,  Brooklyn 
Ellis  Hospital,  Schenectady 
"Flower  Hospital,  New  York 
Flushing  Hospital  and  Dispensary,  Flushing 
Fordham  Hospital,  New  York 
French  Benevolent  Hospital,  New  York 
"Good  Shepherd  Hospital,  Syracuse 
Gouverneur  Hospital,  New  York 
Greenpoint  Hospital,  Brooklyn 
Hahnemann  Hospital,  New  York 
Hahnemann  Hospital,  Rochester 
Harlem  Hospital,  New  York 
Holy  Family  Hospital,  Brooklyn 
Homeopathic  Hospital,  .Albany 
Jewish  Hospital,  Brooklyn 
Kings  County  Hospital,  Brooklyn 
Lebanon  Hospital,  New  York 
"Lenox  Hill  Hospital,  New  York 
Lincoln  Hospital,  New  York 
Long  Island  College  Hospital,  Brooklyn 
"Manhattan  Eye  and  Ear  Hospital,  New  York 
Memorial  Hospital,  New  York 
Methodist  Ivpiscopal  Hospital,  Brooklyn 
Metropolitan  Hospital,  New  York 
Misericordia  Hospital,  New  York 
Mount  St,  Mary's  Hospital,  Niagara  Falls 
Mount  Sinai  Hospital,  New  York 
"Mount  Vernon  Hospital,  Mount  Vernon 
New  York  City  Hospital,  Blackwell's  Island,  New  York 
"New  York  Eye  and  Ear  Infirmary,  New  York 
"New  York  Foundling  Home,  New  York 

New  York  Hospital,  New  York 

New  York  Infirmary  for  Women  and  Children,  New  York 

New  York  Nursery  and  Children's  Hospital,  New  York 

New  York  Orthopedic  Hospital,  New  York 

New  York  Post-Graduate  Hospital,  New  York 

New  York  Hospital  for  Ruptured  and  Crippled,  New  York 

New  York  Skin  and  Cancer  Hospital,  New  York 
"New  York  State  Hospital  for  Crippled  Children,  West 

Ha\'erstraw 
"Niagara  Falls  Memorial  Hospital,  Niagara  Falls 

Norwegian  Lutheran  Deaconess  Hospital,  Brooklyn 
"Oneida  County  Hospital,  Rome 

Presbyterian  Hospital,  New  York 

Rochester  General  Hospital,  Rochester 

Rochester  Homeopathic  Hospital,  Rochester 

Roosevelt  Hospital,  New  York 

St.  Catherine's  Hospital,  Brooklyn 

St,  Francis'  Hospital,  New  York 

St,  John's  Brooklyn  Hospital,  Brooklyn 

St.  John's  Hospital,  Long  Island 

St.  John's  Riverside  Hospital.  Yonkers 
"St.  Joseph's  Hospital,  Syracuse 

St.  Luke's  Hospital.  New  York 

St.  Mark's  Hospital,  New  York 

St,  Mary's  Free  Hospital  for  Children,  New  York 

St.  Mary's  Hospital,  Brooklyn 
"St,  Mary's  Hospital,  Rochester 
"St.  Peter's  Hospital,  .-Mbany 
"St.  Peter's  Hospital,  Brooklyn 

St.  Vincent's  Hospital.  New  York 

Samaritan  Hospital,  Troy 

Sloane  Hospital  for  Women,  New  York 

Staten  Island  Hospital,  Tompkinsville 

Syracuse  Memorial  Hospital,  Syracuse 

Troy  Hospital,  Troy 

Woman's  Hospital,  New  York 

Wyckoff  Heights  Hospital,  Brooklyn 
"Vonkers  Homeojiathic  Hospital,  Yonkers 
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NORTH  CAROLINA 
*Watts  Hospital,  West  Durham 

NORTH   DAKOTA 
Bismarck  Evangelical  Deaconess  Hospital.  Bismarck 
*Grand  Forks  Deaconess  Hospital,  Grand  Forks 
St.  Ale.xius'  Hospital.  Bismarck 
St.  John's  Hospital.  Fargo 
St.  Luke's  Hospital,  Fargo 


'Aultman  Hospital,  Canton 

Bethesda  Hospital.  Cincinnati 

Christ  Hospital,  t  incinnati 

Cincinnati  General  Hospital.  Cincinnati 

City  Hospital  of  Akron.  Akron 

Cleveland  City  Hospital,  Cleveland 

Good  Samaritan  Hospital,  Cincinnati 

Good  Samaritan  Hospital,  Zanesville 

Grant  Hospital,  Columbus 

Hawkes  Hospital  of  Mount  Carmel,  Columbus 

Jewish  Hospital,  Cincinnati 

Lakeside  Hospital,  Cleveland 

Miami  Valley  Hospital,  Dayton 
*Mercy  Hospital,  Hamilton 

Mount  Sinai  Hospital,  Cleveland 
*Peoples  Hospital.  Akron 
'Protestant  Hospital  Association,  Columbus 

St.  Alexis'  Hospital,  Cleveland 

St.  Elizabeth's  Hospital.  Youngstown 

St.  Francis'  Hospital.  Columbus 

St.  John's  Hospital,  Cleveland 
*St.  Luke's  Hospital.  Cleveland 

St.  Mary's  Hospital.  Cincinnati 

St.  Rita's  Hospital.  Lima 

St.  Vincent's  Hospital,  Cleveland 

St.  Vincent's  Hospital,  Toledo 

Springfield  City  Hospital,  Springfield 

Toledo  Hospital,  Toledo 
*Youngsto\vn  Hospital,  Youngstown 

OKLAHOMA 
St.  Anthony's  Hospital  Oklahoma 
Slate  University  Hospital.  Oklahoma 


Emanuel  Hospital,  Portland 
St.  Vincent's  Hospital,  Portland 

PENNSYLVANIA 

Allegheny  General  Hospital,  Pittsburgh 

AUentown  Hospital,  AUentown 

Altoona  Hospital,  Altoona 

Braddock  General  Hospital,  Braddock  ♦ 

Chester  County  Hospital,  West  Chester 

Chester  Hospital,  Chester 

Children's  Homeopathic  Hospital,  Philadelphia 

Clearfield  Hospital,  Clearfield 

Columbia  Hospital,  Pittsburgh 

Conemaugh  Valley  Memorial  Hospital,  Johnstown 

Easton  Hospital,  Easton 
'Elizabeth  Steel  Magee  Hospital,  Pittsburgh 

Frankford  Hospital,  Philadelphia 

George  F.  Geisinger  Hospital.  Danville 

Germantown  Dispensary  and  Hospital.  Philadelphia 

Hahnemann  Medical  College  Hospital,  Philadelphia 
*Hamot  Hospital,  Erie 

Harrisburg  Hospital.  Harrisburg 

Homeopathic  Medical  and  Surgical  Hospital,  Pittsburgh 


Hospital  of  the  Protestant  Episcopal  Church.  Philadelphia 

Hospital  of  the  University  of  Pennsylvania.  Philadelphia 

Hospital  of  the  Women's  Medical  College.  Philadelphia 

Jefferson  Medical  College  Hospital.  Philadelphia 

Jewish  Hospital.  Philadelphia 

Lancaster  General  Hospital.  Lancaster 

Lankenau  Hospital,  Philadelphia 

*Medical,  Surgical,  and  Maternity  Hospital  of  the  Wom- 
en's Homeopathic  .Association.  Philadelphia 

Medico-Chirurgical  Hospital.  Philadelphia 
"Memorial  Hospital.  Philadelphia 

Mercy  Hospital,  Johnstown 

Mercy  Hospital,  Pittsburgh 

Mercy  Hospital,  Wilkes-Barre 

Methodist  Episcopal  Hospital.  Philadelphia 

Misericordia  Hospital.  Philadelphia 

Moses  Taylor  Hospital.  Scranton 

Passavant  Hospital.  Pittsburgh 

Pennsylvania  Hospital.  Philadelphia 

Philadelphia  General  Hospital,  Philadelphia 

Philadelphia  Polyclinic  Hospital,  Philadelphia 

Pittsburgh  Hospital,  Pittsburgh 

Pottsville  Hospital,  Pottsville 

Presbyterian  Hospital,  Philadelphia 

Presbyterian  Hospital,  Pittsburgh 

Reading  Hospital,  Reading 
'Robert  Packer  Hospital,  Sayre 

Sacred  Heart  Hospital.  .AUentown 

St.  .Agnes'  Hospital.  Philadelphia 

St.  Francis'  Hospital,  Pittsburgh 
*St.  John's  General  Hospital.  Pittsburgh 
*St.  Joseph's  Hospital.  Lancaster 

St.  Joseph's  Hospital.  Philadelphia 

St.  Joseph's  Hospital.  Pittsburgh 

St.  Luke's  Hospital.  South  Bethlehem 

St.  Margaret's  Hospital.  Pittsburgh 

St.  Mary's  Hospital.  Philadelphia 

St.  Vincent's  Hospital,  Erie 

Samaritan  Hospital.  Philadelphia 

South  Side  Hospital,  Pittsburgh 
*State  Hospital  for  Injured  Persons,  .Ashland 

State  Hospital  of  the  Middle  Coal  Fields,  Hazelton 
*State  Hospital  of  the  Northern  -Anthracite  Coal  Regions, 

Scranton 
'Western  Pennsylvania  Hospital.  Pittsburgh 

Wilkes-Barre  City  Hospital,  Wilkes-Barre 

Wills  Hospital.  Philadelphia 

Woman's  Hospital.  Philadelphia 

York  Hospital  and  Dispensary,  York 

RHODE   ISLAND 

Rhode  Island  Hospital,  Providence 
St.  Joseph's  Hospital,  Providence 

SOUTH   CAROLINA 

Chick  Springs  Sanitarium,  Chick  Springs 
Florence  Infirmary,  Florence 
Roper  Hospital,  Charleston 

SOUTH   DAKOTA 

McKennan  Hospital.  Sioux  Falls 
*St.  Luke's  Hospital,  Aberdeen 

TENNESSEE 

Baptist  Memorial  Hospital.  Memphis 
Erlanger  Hospital.  Chattanooga 
Memphis  General  Hospital.  Memphis 
St.  Joseph's  Hospital.  Memphis 
St.  Thomas'  Hospital,  Nashville 
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Baptist  Sanitarium  and  Hospital,  Houston 
Baylor  Hospital,  Dallas 
John  Sealy  Hospital,  Galveston 
'Parkland  Hospital,  Dallas 
Providence  Hospital,  Waco 

Robert  B.  Green  Memorial  Hospital,  San  Antonio 
St.  Joseph's  Infirmary,  Fort  Worth 
St.  Joseph's  Infirmary,  Houston 
St.  Mary's  Infirmary.  Galveston 
St.  Paul's  Sanitarium,  Dallas 
Santa  Rosa  Infirmary,  San  .\ntonio 
Temple  Sanitarium,  Temple 


''Doctor  W.  H.  Groves  Latter  Day  Saints  Hospital,  Salt 

Lake  City 
Holy  Cross  Hospital,  Salt  Lake  City 
St.  Mark's  Hospital,  S.ilt  Lake  City 

VERMONT 
Mary  Fletcher  Hospital,  Burlington 


Hospital  Division  of  the  M?dical  College  of  \'irginia. 

Richmond 
Norfolk  Protestant  Flospital,  Norfolk 
St.  Vincent's  Hospital.  Norfolk 
University  of  Virginia  Hospital,  Charlottesville 
Virginia  Hospital,  Richmond 

\V.\SHINGTON 

Children's  Orthopedic  Hospital,  Seattle 
Columbus  Sanitarium,  Seattle 
"Northern  Pacific  Hospital,  Tacoma 
Providence  Hospital,  Seattle 
Sacred  Heart  Hospital,  Spokane 
St.  Elizabeth's  Hospital.  North  V'akima 
St.  Joseph's  Hospital,  Tacoma 
St.  Luke's  Hospital,  Spokane 
Seattle  City  Hospital,  Seattle 
Seattle  General  Hospital.  Seattle 
Swedish  Hospital.  Seattle 
Tacoma  General  Hospital,  Tacoma 

WEST  VIRGINIA 
"Charleston  General  Hospital,  Charleston 

Kessler-Ilatficld  Hospital,  Huntington 

Ohio  Valley  General  Hospital.  Wheeling 

St.  Mary's  Hospital.  Clarksburg 

Sheltering  Arms  Hospital,  Hansford 
■^Wheeling  Hospital,  Wheeling 

WISCONSIN 

LaCrosse  Lutheran  Hospital,  LaCrosse 
Luther  Hospital,  Eau  Claire 
Madison  General  Hospital,  Madison 
Milwaukee  County  Hospiial,  Milwaukee 
"Milwaukee  Hospital,  Milwaukee 
Mount  Sinai  Hos[iital   Milwaukee 
Sacred  Heart  Hospital,  ICau  Claire 
St.  Agnes'  Hospital,  1  ond  du  Lac 


St.  Francis'  Hospital.  LaCrosse 
St.  Joseph's  Hospital,  Marshfield 
St.  Joseph's  Hospital.  Milwaukee 
St.  Mary's  Hospital,  Green  Bay 
*St.  Mary's  Hospital.  Superior 
Trinity  Hospital,  Milwaukee 


CANADA 

ALBERTA 

General  Hospital,  Calgary 
"General  Hospital,  Edmonton 

General  Hospital,  Medicine  Hat 

Holy  Cross  Hospital,  Calgary 
"Royal  .'Me.'vandra  Hospital,  Edmonton 

BRITISH  COLUMBIA 

Provincial  Royal  Jubilee  Hospital,  Victoria 
Royal  Columbia  Hospital.  New  Westminster 
Royal  Inland  Hospital,  Kamloops 
St.  Joseph's  Hospital,  Victoria 
St.  Paul's  Hospital.  Vancouver 
\'ancouver  General  Hospital,  Vancouver 

MANITOBA 

Children's  Hospital,  Winnipeg 
General  Hospital,  Winnipeg 
Misericordia  Hospital,  Winnipeg 
St,  Boniface  Hospital,  St.  Boniface 

NEW  BRUNSWICK 

General  Hospital.  St.  John 

NOVA  SCOTIA 

St.  Joseph's  Hospital,  Glace  Bav 
Victoria  General  Hospital,  Halifax 


"General  Hospital,  Hamilton 

General  Hospital,  Kingston 

Gr<ace  Hospital.  Toronto 

Hospital  for  Sick  Children,  Toronto 

Hotel  Dieu,  Kingston 

St.  Michael's  Hospital.  Toronto 
"Toronto  General  Hospital,  Toronto 

Victoria  General  Hospital,  London 

QUEBEC 
Children's  Memorial  Hospital,  Montreal 
Hotel  Dieu.  Montreal 
Jeffrey  Hale  Hospital.  Quebec 
Montreal  General  Hospital.  Montreal 
Notre  Dame  Hospital,  Montreal 
Royal  Victoria  Hospital,  Montreal 
"Western  Hospital,  Alontreal 

S.\SK.^TC■HEW.\N 

City  Hospital.  Saskatoon 
Grey  Nun's  Hospital.  Regina 
Regina  General  Hospital.  Regina 
St.  Paul's  Hospital,  Saskatoon 
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MY   EXPERIENCE   AS   A  SURGEON   WITH   THE    STANDARDIZATION 

PROGRAM' 


By  M.  G.  SEELIG,  M.D.,  F.A.C.S.,  St.  Louis 


COUNTRIES,  states,  universities,  and  insti- 
tutes have  their  ups  and  downs  of  intellec- 
tual acti\dty.  There  was  a  time  several 
decades  ago  when  Missouri  occupied  a  vanguard 
position  in  medical  science,  and  when  her  roster 
contained  names  to  conjure  with.  This  statement 
is  made  not  in  order  to  carry  the  implication  that 
our  state  is  today  in  her  senescence;  it  is  made 
rather  to  introduce  the  fact  that  when  Missouri 
was  in  her  greatest  medical  glory,  the  art  of 
surgery  was  practically  non-e.xistent.  Antisep- 
sis, for  example,  was  not  dreamed  of  at  that  time. 
It  is  reported  that  during  this  early  period,  one  of 
the  leaders  of  St.  Louis  surgery  stated  that  he  had 
performed  five  laparotomies,  and  had  to  show  for 
them,  five  graves  out  in  Bellefontaine.  Clearly 
what  surgery  needed  in  those  days  was  not  a 
program  of  standardization  but  rather  in  the 
language  of  Goethe  ''  more  light."  This  light  was 
needed  not  only  in  Missouri,  but  wherever  surgery 
was  practiced. 

The  light  finally  dawned;  first  anesthesia,  then 
antisepsis,  then  asepsis,  then  better  nursing,  bet- 
ter hospitals,  better  medical  schools,  and  finally 
better  medical  students  and  graduates.  The  field 
of  surgery  broadened,  her  cures  became  more 
numerous,  her  possibihties  more  widely  recog- 
nized and  appreciated,  and  her  material  rewards 
magnified.  Just  here  the  trouble  began.  The 
political  economists  teach  us  that  capital  is  a 
tluid  medium,  and  that  it  flows  hither  and  thither 
where  the  attraction  is  greatest.  It  slowly  came 
about  that  mounting  surgical  fees  resulted  in  a 
numerical  increase  of  surgeons  constituting  so- 
called  attraction  centers  for  the  smoothly  flow- 
ing current  of  loose  capital.  Unfortunately  this 
numerical  increase  of  surgeons  was  not  based  on 
any  special  fitness  to  practice  surgery.  From 
such  a  t\-pe  of  development  there  could  be  only 
one  result,  an  overcrowded  field  run  wild  with 
the  dank  undergrowth  and  tares  of  incompetency 
and  commercialism.  This  is  not  the  occasion  nor 
is  there  any  need  to  point  out  these  evils  in  detail. 
It  will  sufiice  to  say  that  five  years  ago  fee  spUt- 
ting  and  kindred  evils  were  rapidly  assuming  the 
proportion  of  full-fledged  stenches. 

It  goes  without  saying  that  the  greatest  suf- 
ferer from  these  various  evils  was  surgery  herself. 
Her  good  name  and  repute,  the  enviable  position 
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that  she  had  won  only  by  the  most  arduous 
efforts,  dating  back  to  the  barber  surgeon  days 
of  1500,  her  integrity  as  a  worthy  handmaiden  to 
medicine — all  these  were  in  the  balance.  The  lay 
community  also  suffered  to  no  less  degree.  No 
sick  layman  is  safe  in  the  hands  of  a  commercial 
surgeon.  There  is  no  exception  to  this  rule.  No 
sick  layman  is  safe  in  the  hands  of  an  improperly 
trained  or  poorly  qualified  surgeon.  There  is  no 
exception  to  this  rule.  When  the  number  of  com- 
mercial surgeons  and  improperly  trained  and 
poorly  qualified  surgeons  becomes  large  enough, 
the  task  of  the  layman  in  picking  his  surgical 
advisor  becomes  almost  hopelessly  difficult.  We 
had  about  reached  this  stage  when,  through  the 
agency  of  the  American  CoUege  of  Surgeons,  the 
program  of  standardization  was  initiated. 

In  detailing  to  you  my  own  personal  experience 
as  a  surgeon  with  this  program,  let  me  say  by  way 
of  explanation  that  I  have  not  enjoyed  the  privi- 
lege of  knowing  just  what  was  the  fullness  of  the 
plan  in  the  remarkable  mind  of  Dr.  Frankhn 
Martin,  and  in  the  minds  of  his  colleagues  and 
counsellors  when  they  started  the  American 
College  of  Surgeons.  The  eradication  of  fee  split- 
ting seemed  to  be  one  of  the  outstanding  issues, 
and  on  this  issue  I  was  useless  as  an  aid.  This  prac- 
tice has  always  seemed  to  me  so  purely  a  question 
of  personal  morals  that  I  have  always  regarded 
it  as  belonging  only  to  the  provinces  of  the  priest- 
hood or  the  pohce.  My  interest  in  improving  the 
quahfication  of  the  young  surgeon,  on  the  other 
hand,  has  been  keen,  and  I  have  been  privileged 
for  years  to  indulge  this  interest  through  contact 
with  medical  students  and  by  humbly  insignificant 
dissertations  on  medical  teaching.  It  slowly 
dawned  on  me,  as  I  am  sure  it  must  have  dawned 
on  every  other  teacher,  that  precepts  only  too 
often  lost  their  force  and  edge,  when  the  young 
practitioner  faced  the  problems  incident  to 
practice.  Men  possessing  all  the  qualifications 
of  brilliant  promise  have  failed  to  run  true  to 
form,  others  have  thrown  the  race,  and  still  others 
have  fluked  or  fouled.  These  were  the  facts  in  the 
case.  It  was  much  easier  to  recognize  them  than 
to  apply  a  remedy. 

As  I  look  back  over  my  verj'  short  contact  and 
experience  with  the  standardization  program  of 
the  American  College  of  Surgeons,  I  begin  to 

American  College  of  Surgeons,  St.  Louis,  March  lo-ii,  ig2i. 


590 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


appreciate  just  what  was  the  thought  that  I  have 
previously  referred  to  as  being  in  the  back  of  the 
minds  of  the  organizers  of  the  College.  I  remem- 
ber the  various  statutes  suggested  and  actually 
enacted  to  control  surgical  practice.  I  recall  the 
birth  of  various  organizations  of  surgeons  aimed 
at  emphasizing  the  special  fitness  necessary  for 
membership.  I  think  of  various  other  ill-defined 
and  inarticulate  reforms  or  movements  toward 
elevating  surgical  practice.  And  as  I  call  all  these 
pictures  to  mind  I  realize  clearly  how  little  was 
accomplished  in  each  instance.  The  reasons  for 
scanty  accompHshment  are  perfectly  simple  and 
I  beheve  that  we  may  assume  that  the  program  of 
the  college  is  based  on  these  reasons. 

In  the  first  place  activities  such  as  surgery  calls 
into  play,  can  be  most  safely  and  most  surely 
regulated  from  within.  By  this  I  mean  that  the 
development  of  the  noblest  impulses  and  the 
creation  of  the  purest  traditions  must  in  the  last 
analysis  come  from  the  very  heart  of  surgery 
herself;  not  from  the  heart  of  St.  Louis  surgery, 
or  Philadelphia  surgery,  or  Ohio  surgery,  or  sur- 
gery of  the  East  or  West,  but  from  all  surgery — 
in  respect  to  this  beUef  I  am  an  internationalist. 
Any  reform  or  any  movement  aimed  at  the  better- 
ment of  surgery  which  is  not  all  embracing  in  its 
scope  is  unequivocally  stamped  as  an  insignificant 
success  or  a  failure. 

Secondly,  the  art  of  surgery  lies  in  remedying 
or  curing  surgical  disease.  The  vast  majority  of 
surgical  cures  are  purchased.  If  we  hope  to  safe- 
guard the  standard  of  the  commodity  we  sell,  we 
must  educate  the  layman  to  the  point  where  he 
becomes  an  intelligent  purchaser.  Again  it  be- 
comes clearly  evident  that  surgery  profits 
slightly  if  only  the  St.  Louis,  or  the  Boston,  or 
the  New  York  purchasers  are  intelligent  and 
discriminating,  it  profits  little  even  if  the  city 
dwellers  as  a  whole  display  discretion  and  judg- 
ment in  selecting  their  surgeons,  as  contrasted 
with  a  hopeless  helplessness  on  the  part  of  rural 
invalids.  The  least  the  sick  man,  the  world  over, 
can  demand,  is  some  legitimate  basis  of  selection 
on  which  he  may  rely  in  choosing  a  surgeon. 

The  program  of  standarrlization  as  I  have  come 
in  contact  with  it,  is  working  out  along  both  these 
lines.  Men,  conscious  of  moral  or  professional 
limitations,  barring  them  from  the  College,  are 
struggling  to  correct  their  defects;  recent  gradu- 
ates are  planning  and  so  ordering  their  activities 
as  to  furnish  warrant  for  their  admission  at  the 
earliest  moment;  the  members  of  the  College 
themselves  are  consulting  the  roster  more  and 
more  frequentlj-  when  it  becomes  necessary  to 
refer  patients  to  surgeons  away  from  home,  and 


medical  students  are  beginning  to  know  which  of 
their  instructors  are  members  of  the  College.  In 
other  words,  one  can  detect  the  ferment  of  the 
spirit  of  the  guild  beginning  to  work.  And  it  is 
a  sort  of  universalized  chemical  reaction,  as 
clearly  patent  in  Texas  as  in  Maine,  and  in  Cali- 
fornia as  in  Massachusetts.  In  other  words,  the 
force  is  coming  from  within,  from  the  heart  of 
surgery  herself.  \\Tiatever  objection  or  typically 
democratic  American  resentment  there  might 
have  been  against  being  passed  in  review  before  a 
qualifying  board,  has  given  way  to  the  spirit  of 
the  movement — better  surgeons. 

The  relationship  between  the  standardization 
program  and  the  layman  is  a  most  interesting  one. 
In  most  communities  the  word  hospital  signifies 
brick  and  mortar  containers  for  sick  people.  It 
means  this  not  merely  to  the  community  at  large, 
but  only  too  frequently  to  the  members  of  boards 
of  directors  themselves.  Quite  unexpectedly 
these  boards  of  directors  found  themselves  face 
to  face  with  an  agency  which,  to  use  the  words  of 
Mr.  Bowman,  was  selling  the  idea  of  hospital 
efficiency.  As  far  as  my  own  e.xperience  goes,  I 
can  certify  to  the  facts  that  the  idea  was  sold  to 
them  and  that  they  value  their  purchase.  Mj' 
own  board  realizes,  as  never  before,  what  records 
mean,  they  are  awake  to  the  importance  of  all 
varieties  of  hospital  interdepartmental  co-opera- 
tion and  they  have  gone  through  the  period  of 
school  boy  suspense  waiting  to  see  how  they 
would  be  graded. 

WTiat  does  this  mean?  It  means  a  beginning 
of  educating  the  layman  to  understand  and  ap- 
[jreciate  the  real  functions  of  a  hospital.  Such 
understanding  and  appreciation  carries  with  it 
the  corollary  that  layman  will  be  better  able  to 
appreciate  and  estimate  the  services  of  the 
medical  staff.  The  rendering  of  adequate  medical 
service  begins  to  take  form  in  the  lay  mind  as  a 
very  concrete  idea. 

To  sum  up  then,  in  just  a  word,  the  program  of 
standardization,  as  I  interpret,  has  resulted  in 
the  first  place  in  stimulating  surger\'  to  higher 
and  better  efforts.  It  has  done  this  by  a  subtle 
strengthening  of  esprit  dc  corps,  and  by  setting  the 
great  body  of  surgeons  to  work  doing  their  own 
house  cleaning  on  an  adequately  comprehensive 
scale.  In  the  second  place  it  has  resulted  in 
starting  the  education  of  groups  of  laymen, 
scattered  throughout  our  country.  Education 
is  highly  infectious,  and  one  may  safely  hope  that 
knowledge  will  spread  until  the  average  intelligent 
layman  will  show  at  least  a  glimmer  of  rationality 
in  selecting  his  surgeon  and  in  matters  pertain'ng 
to  hospital  ideals. 
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SOME  TECHNICAL  POINTS  IN  ABDOMINAL  SURCiERY 

By  J.  SCHOEMAKER,  I\r.D.,  The  Hague,  Holland 


BEFORE  discussing  technique  in  abdom- 
inal surgery,  I  should  like  to  mention 
a  few  words  regarding  surgical  tech- 
nique in  general.  Operative  surgery  is  not  a 
sport,  it  is  an  art,  and  just  as  a  violin  player 
plays  his  sonata  with  his  heart  and  soul,  so 
the  surgeon  must  perform  his  operation.  This 
means  that  the  artist  does  his  work  not  in  a 
hurry,  not  slowly,  but  in  tempo,  that  he  never 
Koes  to  the  next  measure  before  the  fonner  is 
finished  and  well  played,  that  he  never  makes 
a  rest  where  it  is  not  written,  that  he  follows 
the  prescriptions  of  the  composer — for  us.  the 
laws  of  surgical  science;  but  it  also  means  that 
within  these  laws  he  is  at  liberty  to  do  his 
work  in  his  own  way,  striving  for  perfection 
and  beauty,  so  that  the  finished  product  may 
be  a  work  of  art.  But  the  surgeon  is  not  a  solo 
player;  he  is  the  first  violin  of  a  quartet,  the 
other  members  of  which  are  his  assistant,  his 
anaesthetist,  and  his  operation  nurse.  These 
four  must  play  together  as  one  to  produce 
the  ideal  result.  For  such  co-operation  it  is 
necessary  that  they  be  so  placed  around  the 
operating  table  that  they  can  always  look  upon 
the  field  of  operation — a  very  essential  point — 
and  that  they  always  face  each  other.  For 
this  purpose  I  arrange  my  instrument  table  as 
shown  in  Figure  i,  and  when  we  are  at  work 
no  one  has  to  turn  his  back  to  the  table — not 
for  a  moment;  we  are  close  together  and  face 
each  other  (Fig.  2). 

And   now   let  us  go   to   the   technique  of 
abdominal  surgery. 


RESECTION  OF  COLON 

Suppose  that  it  is  necessary  for  me  to  do 
a  resection  of  the  colon.  The  first  great  con- 
sideration is  asepsis.  We  all  know  that  the 
colon  is  full  of  germs  and  that  it  is  impossible 
to  make  it  quite  empty. .  In  addition,  I  wish 
if  possible  to  do  a  simple  operation;  to  remove 
the  growth  and  suture  the  intestine  end-to- 
end  as  is  done  in  operating  upon  the  small 
intestine.  If  no  ileus  is  present,  I  should  like 
to  do  the  operation  in  one  stage  and  leave  the 
intestine  in  as  nearly  normal  position  as  pos- 
sible and  so  that  there  will  follow  no  adhe- 
sions to  the  abdominal  wall. 

The  only  way  to  operate  aseptically  is  to 
suture  the  gut  with  the  lumen  closed;  the 
clamps  must  remain  in  place  until  the  suture 
is  complete.  But  to  suture  the  gut  properly 
I  must  see  the  three  layers  of  it,  for  I  want 
to  sew  them  separately.  The  technique  I  use 
is  as  follows:  After  I  free  the  tumor  of  its 
adhesions  and  ligate  the  mesocolon,  I  make 
a  circular  incision  in  the  intestine  through  the 
serosa  and  the  muscular  layer  but  not  through 
the  submucosa  and  mucosa.  I  push  the  serosa 
and  muscular  layer  with  the  knife  to  either 
side,  thus  making  a  tube  of  mucosa  upon 
which  I  put  my  clamps.  The  clamps  are 
placed  close  together  and  between  the  two 
the  intestine  is  cut  (Fig.  ,:;).  The  clamps  I 
use  are  very  small;  they  are  about  the  size  of  a 
Kocher  artery  forceps.  I  have  not  been 
successful  in  using  the  Kocher  forceps  for 
they  always  slip  off  unless  I  leave  a  fold  of 
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Fig.  I.  Drawing  showing  location  of  operating  table, 
surgeon,  assistant,  anaesthetist,  nurse,  and  instrument 
table. 


Fig.  2.  I'hotograijh  ^ln>wi^g  same  as  Figure  i. 

mucosa  outside  the  blades,  and  this  is  just 
what  I  do  not  wish  to  do  if  I  am  to  make  an 
aseptic  suture  Therefore,  I  have  modified 
the  forceps  by  making  a  deep  sHt  in  the  blade, 
and  in  this  slit  the  foldof  mucosa  is  firmly  held. 
After  the  colon  is  cut  at  either  side  of  the 
tumor  the  ends,  which  are  closed  by  the 
clamps,  are  brought  together  to  be  sewed.  I 
begin  with  the  serosa  at  the  back,  as  a  rule 
using  6  interrupted  sutures.  Then  I  suture 
the  mucosa  and  the  border  of  the  muscularis 
and  serosa.  I  can  see  the  three  layers  because 
I  have  already  pushed  aside  the  last  two.  The 
clamps  arc-  now  turned  around  upon  their 
axes  and  the  suture  through  the  three  layers 
at  the  front  is  made  over  the  blades  of  the 
clamps.  The  last  stitch  cannot  be  tied  until 
the  forceps  arc  taken  olT.  The  forceps  are  re- 
moved ,by  the  assistant  and  just  at  the  mo- 
ment he  releases  them  the  knot  is  drawn  tight 


Fig.  3.  Position  of  clamps  in  performing  colectomy. 

by  the  operator  (Fig.  5).  I  suture  the  serosa 
with  a  continuous  stitch,  and  the  union  of  the 
intestine  is  complete.  During  the  whole  op- 
eration the  lumen  of  the  colon  has  not  been 
opened  and  we  have  not  seen  or  touched  the 
inner  side  of  the  mucosa. 

I  have  performed  this  ()])eration  40  limes 
for  cancer  of  the  colon  with  .^  deaths.  It  is 
remarkable  that  in  these  three  cases  the 
carcinoma  had  already  extended  beyond  the 
intestine  and  had  grown  into  the  surrounding 
tissue. 

I  have  used  the  clamps  179  times  in  remov- 
ing the  ca-cum,  the  ascending  colon,  and  a 
part  of  the  transverse  colon,  in  cases  with  peri- 
colitis associated  with  obstipation.    In  this 
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Fig.  4.  Placing  the  sutures  in  serosa.  The  serosa,  mucosa 
anci  border  of  the  muscularis  are  plainly  seen. 

series  I  have  lost  but  2  cases;  i  from  pneu- 
monia and  I  from  an  embolus  in  an  artery  of 
the  lung.  In  these  cases  I  did  not  make  a  true 
colon  suture  but  anastomosed  the  colon  with 
the  ileum.  However,  this  is  done  in  exactly 
the  same  manner — I  always  use  the  end-to- 
end  suture.  This  is  easily  possible  with  the 
clamps  because  I  stretch  the  small  intestine 
perpendicularly  to  its  long  axis  before  I  put 
the  forceps  on,  and  at  the  same  time  I  com- 
press the  colon  a  little  so  that  the  one  fits  the 
other. 

HEMISPHINCTERECTOMY 

I  use  the  same  clamps  in  operating  on  the 
stomach.  Here  the  same  principles  apply. 
We  endeavor  to  do  a  simple  operation  and 
leave  all  the  organs  in  as  near  normal  position 
as  possible.  So  you  will  readily  understand 
that  I  am  not  a  fervent  advocate  of  gastro- 
enterostomy nor  of  resection  according  to  the 
Billroth  II  method.  When  I  am  convinced 
that  a  spasm  of  the  pyloric  sphincter  is  the 
cause  of  symptoms  I  do  a  hemisphincterec- 
tomy.  This  is  one  of  the  most  simple  opera- 
tions one  can  imagine.  The  pylorus  is  grasped 
between  the  thumb  and  forefinger  and  an 
incision  made  in  the  serosa.  The  muscle  is 
easily  freed.   It  is  cut  near  the  greater  curva- 


Fig.  5.  Suture  of  the  serosa  with  continuous  stitch. 
Suture  of  intestine  complete. 

ture,  pulled  out  with  a  forceps,  and  again  cut 
near  the  lesser  curvature.  The  serosa  is  closed 
with  three  or  four  stitches.  This  operation 
is  not  often  indicated,  but  the  few  times  I 
have  performed  it,  it  has  given  me  full  satis- 
faction (Fig.  6). 

RESECTION  OF  STOMACH 

When  I  do  a  resection  of  the  stomach  I 
always  use  the  Billroth  I  method.  It  has  been 
said  that  when  a  large  part  of  the  stomach  is 
resected  you  cannot  bring  the  stomach  stump 
to  the  duodenum  without  producing  great 
tension.  I  believe  this  is  not  true  if  the  cor- 
rect technique  is  followed.  It  is  necessary  to 
make  the  incision  in  the  stomach  as  is  shown 
in  Figure  7.  This  incision  has  two  advan- 
tages: first,  it  removes  the  part  of  the  stomach 
which  contains  most  of  the  lymph  vessels;  and 
second,  the  remaining  part  of  the  stomach 
forms  a  tube  that  is  long  enough  so  that  it  can 
be  sutured  to  the  duodenum  without  produc- 
ing tension. 

I  operate  as  follows:  I  begin  by  freeing  the 
duodenum,  placing  the  ligatures  on  the  ves- 
sels of  the  major  and  minor  omentum,  and 
then  I  apply  one  of  my  small  clamps.  I  place 
a  heavier  clamp  near  the  small  one,  for  I  want 
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Fig.  6.  Technique  of  hinii>iihini.terectomy. 


to  exert  traction  on  it.  Therefore  I  leave  a 
strip  of  the  stomach  in  front  of  the  Ijlades.  I 
cut  close  to  the  smaller  forceps.  The  mucosa 
of  the  stomach  which  is  thus  freed  is  not  so 


'7    t  ^'^Cl'  T' 


FiK.  7.    Line  of  incision  used  by  autlmr  in  jHrforniins 
resection  of  the  stomach. 


liable  to  cause  infection  as  is  the  mucosa  of 
the  colon.  However,  it  is  better  not  to  let  it 
touch  the  surrounding  tissue  or  to  handle  it 
with  the  lingers.  To  avoid  contact  with  the 
mucosa  I  put  over  the  clamp  a  piece  of  metal 
which  I  call  a  protector.  Now  I  raise  the 
stomach  from  the  abdomen  and  ligate  both 
ligaments  and  the  attachments,  if  necessary,  at 
the  back.  If  it  is  a  case  of  cancer,  I  ligate  the 
minor  omentum  as  high  up  as  possible;  if  it  is 
a  case  of  ulcer  I  ligate  a  few  centimeters 
beyond  the  area  of  infiltration.  On  the  greater 
curvature  I  go  to  the  point  where  I  figure  the 
stomach  tube  must  end.  Here  I  apply  my 
colon  forceps  at  right  angles  to  the  border  of 
the  great  curvature.  Xow  I  must  place  a 
clamp  along  the  curved  line  which  extends 
from  the  top  of  the  forceps  to  the  point  of  the 
lesser  curvature,  where  I  will  begin  the  resec- 
tion. The  clamp  I  use  is  somewhat  ditTerent 
from  the  common  models,  as  will  be  seen  from 
Figure  8.  The  clamp  must  serve  two  purposes: 
first,  it  must  grasp  the  stomach  so  tightly  that 
the  stomach  cannot  slip  when  I  cut  it  flush 
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Fig.  8.   Clamp  used  by  author  in  resection  of  the  stomach. 


Fig.  9.     Exterior  part  of  clamp  removed  showing  fine  strip  of  serosa   which  is 
sutured  with  a  continuous  suture  of  catgut. 
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Via.  lO-    rhc  stomach  tube  aimpletcd. 

with  thf  clamp;  and.  second,  the  clamp  must 
be  so  made  that  it  will  expose  a  strip  of  serosa 
which  I  can  suture  before  I  remove  the  instru- 
ment. Therefore,  the  clamp  must  be  heavy 
and  strong  and  it  must  be  in  two  parts. 

I  apply  the  special  clamp  and  turn  both 
screws  very  tight.  Then,  with  one  or  two 
ordinary  clamps,  I  isolate  the  part  of  the 
stomach  that  is  to  be  excised  and  cut  with  a 
knife  close  to  the  special  clamp  and  the  colon 
forceps.  Next  I  must  suture  along  the  curved 
line.  I  remove  the  exterior  part  of  the  clamp 
and  this  discloses  a  fine  strip  of  serosa.  A 
continuous  catgut  suture  of  the  serosa  is 
easily  completed  (Fig.  q),  after  which  the 
other  part  of  the  special  clamp  is  removed. 
Next  I  place  over  the  catgut  suture  a  con- 
tinuous silk  suture  of  the  serosa,  and  this 
brings  us  to  the  point  shown  in  Figure  lo.  The 
stomach  tube  is  now  complete  and  it  remains 
to  suture  it  to  the  duodenum.  This  is  always 
easy.  The  distance  from  the  cardiac  end  of 
the  stomach  to  the  duodenum  in  a  straight 


Union  between  stomach  and  duodenum  com- 


pleted. 


line  is  less  than  the  length  of  the  tube  when  it 
is  stretched  (Fig.  ii).  Now  I  suture  the  serosa 
at  the  back,  place  an  ordinary  clamp  on  the 
stomach  and  one  on  the  duodenum,  and  re- 
move the  colon  forceps.  A  circular  catgut 
suture  through  the  three  layers  and  suture 
of  the  serosa  in  front  complete  the  operation. 
If  the  point  at  which  the  three  sutures 
meet  seems  weak,  a  llap  of  serosa  from  the 
stomach  can  easily  be  placed  over  it  and  fixed 
by  a  single  stitch  to  the  duodenum.  But  this 
point  seldom  gives  trouble.  I  have  not  useil 
the  screw  clamp  often  enough  as  yet  to  show 
statistics,  but  I  have  tlonc  resections  many 
times  following  the  Billroth  I  method  with 
other  clamps,  and  1  am  hajipy  to  state  that  I 
have  lost  no  patient  due  to  leakage  of  the 
suture. 
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FELLOWSHIP  ADDRESS' 

By  sir  HAROLD  J.  STILES,  K.B.E.,  Edinburgh,  Scotland 


^MERICA  has  already  been  more  than 
/  \  generous  in  making  me  an  Honorary 
1.  V  Member  of  the  American  Medical 
Association  and  of  her  three  chief  surgical 
associations.  To  occupy  a  place  on  the  roll 
of  Honorar}-  Fellows  of  the  College  of  Sur- 
geons of  America  is  an  honor  of  which  I  am 
intensely  and  genuinely  proud,  and  it  is  one 
which  I  and  my  descendants  will  treasure  for 
all  time  as  a  crowning  reward  for  my  surgical 
endeavors,  although  I  am  only  too  conscious 
that  the  honor  is  out  of  all  proportion  to 
my  very  humble  achievements:  rather  do  I 
regard  it  as  a  gracious  compliment  to  the 
famous  University  to  which  I  have  the  honor 
to  belong,  and  as  a  generous  recognition  of 
the  great  traditions  of  the  Surgical  School 
from  which  I  have  descended.  I  am  par- 
ticularly proud  that  the  honor  you  have  just 
conferred  on  me  should  have  been  received 
in  the  city  of  Philadelphia,  the  birthplace 
not  only  of  the  oldest  medical  school  in  the 
United  States  but  also  of  the  one  which  I 
believe  has  more  Edinburgh  blood  in  its  veins 
than  can  be  traced  in  the  pedigree  even  of 
Columbia  and  Harvard. 

The  War  of  the  Revolution  was  the  making 
of  Morgan  and  Shippen,  two  of  the  greatest 
pioneer  surgeons  of  the  eighteenth  century, 
both  Philadelphians  and  both  Edinburgh 
graduates.  Physick,  who  was  Professor  of 
Surgery  in  the  University  of  Philadelphia  in 
the  early  part  of  last  century,  and  who  has 
often  been  spoken  of  as  the  father  of  American 
surgery,  was  also  educated  in  Edinburgh. 
Then,  again,  we  have  Samuel  Gross,  said  by 
some  to  be  the  father  of  modern  American 
surgery.  He  played  the  same  r61e  in  Phila- 
delphia that  Syme  did  in  Edinburgh.  They 
had  much  in  common:  both  were  good 
anatomists  and  pathologists  as  well  as  great 
surgeons:  both  were  great  diagnosticians  and 
great  teachers,  and  both  had  the  art  of  in- 
spiring and  of  winning  the  affection  of  their 
pupils.  Although  Gross  was  not  an  Edin- 
burgh graduate  he  visited  Edinburgh  when 


Syme  and  Simpson  were  at  the  height  of  their 
fame. 

Gross  has  always  occupied  a  warm  place  in 
my  heart  particularly  on  account  of  his 
admiration  for  Sir  Astley  Cooper.  Dr.  Fin- 
ney, in  one  of  his  admirable  addresses, 
says:  "Teachers  in  medical  schools  should 
not  only  instruct  their  pupils  but  should  in- 
still into  them  by  precept  and  example  the 
right  spirit  toward  their  profession  and  the 
right  attitude  toward  their  patients,"  and 
this  Sir  Astley  Cooper  surely  did.  My 
grandfather,  who  lived  to  the  age  of  96,  wrote 
of  his  great  master.  Cooper:  "It  would  be 
an  act  of  ingratitude  did  I  omit  to  pay  a  trib- 
ute of  respect  to  the  memory  of  my  dis- 
tinguished anatomical  and  surgical  teacher, 
Sir  Astley  Cooper.  He  did  not  owe  his  dis- 
tinction to  exalted  rank  or  to  privileges 
attached  to  high  birth,  but  rose  by  the  honor- 
able exertion  of  his  native  energies,  and 
ultimately  attained  the  most  exalted  pre- 
eminence; indeed,  became  one  of  the  most 
illustrious  surgeons  that  ever  adorned  the 
science  he  professed.  To  Sir  Astley  Cooper  I 
am  indebted,  more  than  to  any  other  man 
that  ever  lived,  not  only  for  the  greater  share 
of  anatomical  and  surgical  knowledge  I  pos- 
sess but  for  the  privilege  of  witnessing  in  him 
the  enthusiasm  which  tilled  his  soul  with 
an  ardor  and  love  of  his  profession,  which 
incited  in  me  a  noble  emulation  to  imitate  his 
praiseworthy  example.  He  stimulated  me  to 
exertion — stimulated  me  in  the  acquirement 
of  knowledge."'  Incidentally,  I  may  say  that 
it  was  through  the  references  in  my  grand- 
father's autobiography  to  Sir  Astley  Cooper 
that  I  myself  became  tired  with  the  ambition 
to  become  a  surgeon. 

Gross,  in  this  autobiography,  said:  "I 
learned  my  first  lessons  in  surgery  from  Sir 
Astley  Cooper's  Lectures,  reprinted  in  Phila- 
delphia soon  after  I  began  the  study  of 
medicine.  Every  student  should  read  them, 
for  they  abound  in  good  sense  and  sound 
practical    knowledge."      The    same    remark 
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would  apply  to  Syme"s  Principles  of  Surgery. 
On  visiting  St.  Paul's  Cathedral,  Gross  ex- 
pressed his  delight  at  seeing  there  a  statue 
to  Sir  Astley.  but  took  the  occasion  to  deplore 
the  absence  of  similar  memorials  in  America 
to  inspire  our  youth  with  ambition — a 
grievance  which  the  American  Surgical  Asso- 
ciation so  wisely  and  generously  removed 
after  the  death  of  Gross  by  erecting  in 
Washington  a  statue  to  his  memory.  Syme, 
Lister,  Gross.  Keene,  Murphy,  and  man\- 
others  have  had  the  same  inspiring  influence 
as  Cooper  over  their  pupils. 

The  Edinburgh  School  of  Surgery,  to 
which  you  have  paid  a  tribute  in  honoring 
one  of  its  teachers,  dates  back  to  1505,  when 
the  Town  Council  granted  the  Corporation  of 
Surgeons  and  Barbers  permission  to  dissect 
the  body  of  one  condemned  man  in  the  year. 
The  English  Company  of  Barber-Surgeons 
did  not  rccci\-c  their  charter  until  35  \-ears 
later. 

The  oldest  minute-book  in  the  possession 
of  the  College  of  Surgeons  contains,  on  its 
first  page,  a  prayer  by  the  famous  Scottish 
reformer,  John  Knox,  and,  if  you  will  allow 
me,  I  will  quote  it,  as  it  has  since  been  read 
by  the  Secretary  at  the  opening  of  every 
meeting  of  the  College:  "O  eternal  God, 
and  our  loving  and  mercifull  Father  in  Christ 
Jesus,  seeing  we  are  conveenit  heir  to  treat 
upon  these  things  that  concernis  our  calling, 
we  beseik  thee,  O  Lord,  to  be  mercifull  to 
us.  and  giff  us  grace  to  proceid  thereintill 
without  malice  grudge  or  partialitic;  sua 
that  the  things  we  may  do  may  tend  to  the 
glorie  of  God,  the  weill  of  our  vocation,  and 
confort  of  every  member  of  the  samen;  throw 
Jesus  Christ,  our  only  Lord  and  Saviour; 
Amen." 

The  next  step  in  the  evolution  of  the 
Edinburgh  School  consisted  in  the  creation 
of  the  Museum  of  the  College,  which  is  one 
of  the  finest  collections  in  Europe.  In  1703, 
the  Incorporation  of  Surgeons  erected  an 
anatomical  theater,  and,  two  years  later, 
Robert  Eliot  was  appointed  first  professor  of 
anatomy  in  the  Town's  College,  which  had 
received  its  charter  from  James  VI  in   1582. 

John  Monro,  a  Fellow  of  the  College  of 
Surgeons,  whose  ambition  it  was  to  found  a 


Medical  School  in  Edinburgh,  sent  his  son, 
Alexander,  to  study  Anatomy  and  Surgery 
in  London.  Paris,  and  Leyden.  In  1720. 
Alexander  ]\Ionro  was  appointed  to  the  chair 
of  anatomy:  a  few  years  later,  1725.  he 
transferred  his  teaching  to  the  Universitv, 
and  the  following  year  saw  the  establishment 
of  a  ]\Icdical  Faculty. 

Of  Alexander  Monro,  primus,  it  can  truly 
be  said  that  he  was  "the  father  of  the  Edin- 
burgh Medical  School."  and.  although  he 
was  more  anatomist  than  surgeon.  Edinburgh 
surgery  owes  him  an  everlasting  debt  of 
gratitude  for  being  the  mo\ang  spirit,  along 
with  Lord  Provost  Drummond.  in  founding 
the  Royal  Infirmary,  which  soon  developed 
into  one  of  the  most  famous  schools  of  clinical 
teaching  in  the  world. 

Previous  to  the  establishment  of  a  Faculty 
of  Medicine  in  the  University  of  Edinburgh, 
anatomy  had  been  taught  by  private  lec- 
turers belonging  to  the  Incorporation  of 
Surgeons.  These  men  were  really  the  pioneers 
of  the  Edinburgh  Extramural  School. 

What  is  now  known  as  the  Old  Royal 
Infirmary,  where  Lizars,  Fergusson,  Listen, 
Syme,  and  Lister  did  their  epoch-making 
work,  was  opened  in  1741.  It  contained 
228  beds,  and  a  single  operating-theater 
accommodating  200  students. 

Before  1833,  when  Syme  became  professor 
of  clinical  surgery  in  the  LTniversity,  the 
Edinburgh  School  of  Surgery  was  rendered 
famous  by  Benjamin  Bell,  whose  six-volume 
Syslem  of  Surgery  was  translated  into  French 
and  Cierman,  and  by  the  brothers  John  and 
Charles  Bell,  both  great  surgeon-anato- 
mists. The  latter  was  also  an  epoch-making 
physiologist,  his  discovery-  of  the  functions 
of  the  spinal  nerve  roots  entitling  him  to 
rank  second  only  to  Harvey.  Charles  Bell 
migrated  to  London,  to  return  to  Edin- 
burgh later  as  professor  of  systematic  sur- 
gery. While  in  London,  he  taught  anatomy 
at  the  well-known  Great  Windmill  Street 
School,  where  he  accumulated  a  number  of 
valuable  specimens,  now  in  the  Museum  of 
the  College  of  Surgeons  of  Edinburgh.  Both 
he  and  his  brother  John  were  endowed  with 
great  artistic  talent,  and  the  water-color 
drawings   of    Sir    Charles    Bell,    of   gunshot 
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wounds,  the  result  of  his  experience  at  Water- 
loo, are  classical. 

The  fame  of  the  Edinburgh  School  of 
Surgery  in  the  first  half  of  the  last  century 
was  largely  due  to  the  surgeon-anatomists 
of  the  Extramural  School.  Principal  Sir 
Alexander  Grant,  in  his  historical  volume 
entitled  The  Story  of  tlie  University,  gives  full 
credit  to  the  important  role  played  by  the 
extramural  lecturers  in  the  evolution  of  the 
Edinburgh  Medical  School,  and  remarks 
that  "one  of  its  greatest  advantages  has  been 
that  the  University  has  continued  to  be 
surrounded  by  extramural  rivals  who  have 
kept  its  professors  up  to  the  mark  and  some- 
times echpsed  them,  and  who  have  always 
been  in  training  to  fill  up  the  ranks  of  the 
University  whenever  vacancies  occurred." 
My  colleague,  Mr.  Miles,  in  liis  admirable 
little  book  on  The  Edinburgh  School  of 
Surgery  before  Lister,  makes  the  further  ob- 
servation that  "In  another  direction,  the 
extramural  teachers  have  played  an  important 
part  in  guiding  the  destinies  of  the  medical 
school.  Free  from  the  bonds  of  statutes  and 
ordinances,  they  have  always  been  able  to 
lead  the  way  into  developing  instruction  in 
special  branches  of  knowledge,  and  many  of 
the  speciaUsts  that  are  now  represented 
within  the  University  originated  in  the 
Extramural  School." 

The  Chair  of  Clinical  Surgery  which  I  have 
now  the  honor  to  occupy  was  founded  by 
George  III,  in  1803.  The  first  occupant  was 
James  Russell,  who  enjoyed  the  intimate 
friendship  of  Sir  Walter  Scott.  On  his 
resignation,  Liston  and  SjTne  contested  the 
vacancy.  The  latter  was  appointed,  and 
became  the  greatest  teacher  of  his  generation. 
He  died  in  1870,  shortly  after  his  son-in-law, 
the  immortal  Lister,  who  succeeded  him, 
had  initiated  the  new  era  in  surgery.  A  few 
years  later,  Liston  accepted  the  Chair  of 
Chnical  Surgery  at  University  College  Hos- 
pital, London. 

Robert  Liston  was  perhaps  the  most 
famous  of  all  the  anatomical  surgeons  in 
the  Edinburgh  School.  Before  he  was 
appointed  to  the  staff  of  the  Edinburgh 
Royal  Infirmary,  he  was  performing,  with 
the    assistance    of    Syme,    operations   more 


formidable  than  those  which  were  undertaken 
in  the  Infirmar}-.  He  is  well  known  to  us  all 
as  the  introducer  of  the  transfixion  method 
of  amputation,  and  as  being  the  surgeon  who 
performed  the  first  major  operation  in  London 
under  ether,  in  1846.  The  operation  was  at 
amputation  through  the  thigh.  There  was  a 
dispute  between  the  time-keepers  as  to 
whether  it  took  25  or  28  seconds  to  remove 
the  limb.  The  patient  was  in  the  operating- 
theater  only  5  minutes.  Liston's  remark  as 
the  patient  was  leaving  the  theater  was  "This 
Yankee  dodge,  gentlemen,  beats  mesmerism 
hollow." 

Lizars,  who  was  appointed  Professor  of 
Surgery  in  the  College  of  Surgeons  of  Edin- 
burgh in  1 83 1,  is  well  known  in  America  as 
being  the  first  surgeon  in  Great  Britain  to 
perform  the  operation  of  ovariotomy,  which 
had  been  introduced  by  your  own  country- 
man, MacDowell.  MacDowell  had  sent  a 
copy  of  his  first  paper  to  his  old  teacher, 
John  Bell,  of  Edinburgh,  who  was  then 
ending  his  days  in  Italy.  The  paper  came 
into  the  hands  of  Lizars,  who  was  also  a 
pupil  of  Bell's. 

Of  all  my  predecessors,  however,  the  im- 
mortal Lister  stands  out  pre-eminent,  and 
I  refer  to  him  with  the  deepest  humiUty,  as  I 
am  only  too  conscious  of  my  inability  to 
maintain  the  great  traditions  which  he 
created  in  the  Edinburgh  School.  The  Very 
Rev.  Dr.  Wallace  Williamson,  dean  of  the 
Thistle,  and  minister  of  the  historic  Cathedral 
of  St.  Giles  in  Edinburgh,  which  most  of  you 
have  no  doubt  visited,  has  contributed  to  the 
history  of  medicine  a  most  beautiful  and 
life-like  piece  of  word-portraiture  of  Lister, 
and  I  rejoice  to  think  that  it  will  become 
immortalized  by  Garrison  in  his  splendid 
work  on  the  History  of  Medicine,  a  volume 
of  immeasurable  educational  value  and  one 
which  should  occupy  a  foremost  place  in  the 
library  of  every  member  of  our  profession. 
He  says:  "Of  Joseph  Lister's  winsome 
personality,  those  speak  most  warmly  who 
knew  him  best.  It  was  his  gentleness,  above 
all,  that  made  him  great.  His  very  presence 
was  a  spiritual  force.  Clear-eyed  and  pure 
of  soul,  he  cherished  from  earliest  days  that 
love  of  truth  which  guided  him  to  the  end. 
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His  noble  passion  for  humanity  extinguished 
all  thoughts  of  self  and  personal  fame,  im- 
pelHng  him  along  that  path  which  he  stead- 
fastly pursued  till  he  found  the  greatest 
secret  of  his  search,  and  bestowed  on  the 
world  probably  the  greatest  boon  which 
science  has  been  able  to  win  for  the  physical 
life  of  mankind.  Yet  greater  than  his  greatest 
achievement  was  the  man  himself,  and  the 
final  secret  of  his  greatness  was  that  serene 
simpUcity  which  was  his  most  distinguished 
characteristic.  His  was  the  grave  and 
thoughtful  courtesy  which  bespoke  the 
Christian  gentleman  and  the  earnest  lover 
of  his  kind.  Hence  we  are  not  surprised  to 
learn  how  he  stirred  enthusiasm  and  moved 
men  to  reverence,  how  he  gained  such  love 
and  affection  as  rarely  falls  to  a  scientific 
teacher.  Behind  his  acknowledged  mastery 
of  his  science,  his  grave  and  noble  face, 
marked  by  soft  lines  of  tranquil  thought, 
revealed  a  soul  of  singular  beauty  and  sweet- 
ness, of  high  integrity  and  stainless  honor. 
That  such  a  man,  dowered  with  God's  gift 
of  genius,  should  rise  to  the  lofty  heights  and 
achieve  great  things  was  inevitable."  ' 

Although  the  last  century  saw  the  end  of 
the  purely  anatomical  era  of  surgery,  I  have 
no  hesitation  in  bringing  into  the  foreground 
the  prominent  part  which  the  great  surgeon- 
anatomists  of  my  school  have  taken  in  the 
evolution  of  surgery.  The  medical  curriculum 
is  now  so  overcrowded  that  the  medical 
student,  while  he  may  be  more  spoon-fed 
with  anatomical  details,  does  not  acquire 
the  same  dissecting-room  knowledge  of  anat- 
omy that  was  possessed  by  the  student  of  my 
day.  The  dissecting-room  is  the  surgeon- 
probationer's  basic  laboratory.  My  advice 
to  all  my  house-surgeons  who  wish  to  take 
up  surgery  as  their  life-work  is  to  go  back  to 
the  dissecting-room  and  teach  practical  anat- 
omy for  at  least  one  year.  This  is  not  only 
good  for  himself,  for  surgery,  and  for  his 
patients,  but  it  is  an  advantage  also  to  the 
dissecting-room,  as  it  supplies  it  with  demon- 
strators who  can  appreciate  and  point  out 
the  bearing  of  anatomical  details  and  top- 
ographical relations  on  the  practice  of 
surgery. 

■  RcT.  Wallace  Williamson.    Bril.  M.  J.,  igii,  i,  444 


It  has  been  said  that  a  weak  point  in  the 
training  of  the  young  American  surgeon  of 
the  present  generation  is  his  deficient  knowl- 
edge of  morbid  anatomy  and  morbid  his- 
tology, and  that  he  too  often  feels  the  need 
of  a  pathologist  at  his  elbow  in  the  operating- 
theater.  Personally,  I  am  always  grateful 
that  early  in  my  career  I  devoted  time  to 
the  study  of  surgical  patholog>\  For  two 
years  following  my  house-surgeonship  I  was 
a  whole-time  demonstrator  of  anatomy,  and 
for  the  succeeding  g  years,  during  which  I 
taught  surgical  anatomy,  I  had  charge  of 
the  pathological  laboratory  in  connection 
with  the  chair  of  systematic  surgery  then 
occupied  by  Professor  Chiene.  In  this 
capacity  it  was  my  duty  to  give  demonstra- 
tions in  surgical  pathology  to  his  class  and 
to  examine  and  report  upon  all  material 
derived  from  his  wards.  The  surgeon  of  today 
cannot  be  regarded  as  fully  trained  unless 
he  himself  is  pathologist  enough  to  be  able 
to  assess  the  significance  of  the  naked-eye 
and  histological  appearances  of  the  tissues 
and  organs  with  which  he  has  to  deal. 

The  last  half-century  has  created  a  new 
epoch  characterized  by  an  ever  closer  alliance 
between  the  basic  sciences  of  physics  and 
chemistry  with  physiology  and  pathology, 
and  the  closer  application  of  all  of  them  to 
the  practice  of  surgery.  The  chief  pioneers 
of  this  new  era  were  Kocher  and  Horsley, 
and  for  the  present  stage  of  its  evolution  we 
are  indebted  to  the  brilliant  researches  of  such 
men  as  Cusliing,  Carrel,  Crile,  and  to  Plum- 
mer,  Kendall,  and  Rosenow  of  the  Mayo 
Clinic— in  short,  to  the  American  School  of 
Surgery. 

The  problem  before  surgeons  today  is: 
"How  is  this  more  scientific  and  enlightened 
conception  of  surgery  to  be  encouraged  and 
promoted?"'  The  question  is  of  the  greatest 
importance  from  the  academic  point  of  \-iew. 
In  the  first  place  we  must  not  merely  re- 
arrange the  time-table  of  the  curriculum,  but 
we  must  also  reform  and  co-ordinate  the 
teaching  in  such  a  manner  that  the  student 
may  be  shown  how  to  apply  his  knowledge 
of  the  basic  sciences  to  the  investigation  and 
treatment  of  disease — in  other  words,  to  his 
clinical  work. 
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In  Edinburgh,  in  addition  to  the  pro- 
fessorship of  chemistry,  we  have  a  chair 
of  chemistry  in  its  relation  to  medicine,  and 
the  same  applies  to  the  teacliing  of  physics 
to  the  medical  students.  With  regard  to 
botany  and  zoology,  these  subjects  must  of 
necessity  be  taught  in  the  Faculty  of  Science 
as  separate  sciences.  It  is  to  be  hoped,  how- 
ever, that  in  the  near  future,  the  medical 
student  will  be  given  a  combined  course  of 
animal  and  vegetable  biology,  and  that  the 
syllabus  will  be  drawn  up  on  such  broad  and 
fundamental  lines  as  to  ensure  that  the  course 
will  provide  him  with  the  best  possible  foun- 
dation for  his  future  studies.  It  is  quite 
possible  that  the  ideal  professor  for  such  a 
purpose  does  not  pxist,  and  that  he  will  require 
to  be  created  and  specially  trained  for  the 
purpose.  It  is  a  man  of  the  type  of  the  late 
Professor  Huxley  that  is  wanted. 

It  is  to  be  hoped  that  the  teaching  of 
physics  and  chemistry  in  the  secondary 
schools  will  soon  reach  such  a  high  standard 
that  these  subjects  may  be  relegated  to  the 
University  entrance  examination;  otherwise 
the  medical  curriculum  will  have  to  be  still 
further  extended. 

Edinburgh  now  as  in  years  past  holds  the 
record  for  undergraduate  medical  education. 
While  her  machinery  is  specially  constructed 
for  this  purpose,  her  1,800  medical  students 
seriously  handicap  her  in  providing  facilities 
for  postgraduate  cHnical  work. 

It  is  lack  of  funds  which  is  sadly  crippling 
us  in  respect  of  facihties  for  original  research, 
and  unless  the  money  is  forthcoming  for 
the  Institute  we  hope  to  erect  as  a  memorial 
to  Lister,  and  for  which  we  are  at  present 
making  an  appeal,  I  am  afraid  Edinburgh  will 
not  be  able  to  pull  her  full  weight.  The 
existing  University  laboratories  are  already 
heavily  taxed  with  the  work  necessary  to 
keep  up  the  high  standard  of  undergraduate 
teaching. 

The  constitution  of  the  American  College 
of  Surgeons  shows  that  the  best  surgeons  of 
America  intend  to  translate  their  ideals, 
their  vast  energies,  their  intellect  and  wisdom 
into  terms  of  united  action  for  the  good  both 
of  the  guild  and  of  the  community.  The 
destiny  of  the  College  is  in  the  hands  of  men 


who  are  known  throughout  the  surgical 
world,  men  who  have  traveled  and  made 
themselves  familiar  with  the  organization  of 
the  ancient  surgical  corporations  and  sur- 
gical schools  of  Europe.  Your  College  starts 
with  a  clean  slate,  unhampered  by  tradition. 
True,  you  have  undertaken  a  gigantic  task, 
such  as  only  Americans  would  have  the 
courage  to  venture  upon,  but  when  I  read 
the  names  of  the  Governors  and  Regents,  I 
am  confident  their  efforts  will  be  crowned 
with  success.  No  one  can  sign  the  pledge 
of  your  College  without  a  sense  of  responsi- 
bility being  aroused  within  him.  I  feel  sure, 
however,  that  every  honest  and  conscientious 
surgeon  must  admit  that,  in  signing  it,  he  is 
pledging  himself  to  do  no  more  than  is  his 
duty  to  himself,  to  his  profession,  and  to  the 
community. 

A  point  which  especially  arrested  my  atten- 
tion on  reading  the  by-laws  was  the  empha- 
sis placed  on  "interchange  of  opinion"  and 
"attendance  on  the  important  societies  and 
climes."  Surgeons  of  the  individualistic 
t^pe,  who  are  contented  with  confining  them- 
selves to  the  knowledge  gained  by  their  own 
exclusive  experience,  can  reach  only  a  certain 
standard  of  efficiency,  and,  while  it  must  be 
admitted  that  a  few  reach  a  high  standard,  it 
is  safe  to  say  they  have  done  so  in  spite  of  their 
self-sufficiency  and  not  because  of  it.  That 
they  would  have  ranked  still  liigher  in  the 
surgical  world  had  they  been  willing  to  learn 
from  others,  everyone  will  I  think  admit. 

Perhaps  the  most  striking  clause  in  the 
laws  of  the  College  is  the  admission  to  your 
Fellowship  without  examination.  This  de- 
parture from  precedent  was  not  only  justi- 
fiable, but,  under  the  circumstances,  neces- 
sary. Experienced  examiners  on  my  own 
side  of  the  Atlantic  have  for  long  felt  that 
the  admission  of  candidates  to  our  Fellowship 
by  the  methods  of  examination  at  present  in 
vogue  is  open  to  serious  criticism.  It  by 
no  means  follows  that,  because  the  candidate 
has  passed  the  examination,-  he  is  competent 
to  perform  major  operations.  It  is  to  be 
hoped  that  the  bold,  enlightened,  and  saga- 
cious step  which  your  College  has  taken  will 
encourage  our  own  colleges  to  take  further 
and  possibly  similar  precautions  to  see  that 
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candidates  who  obtain  the  Edinburgh  Fellow- 
ship are  worthy  of  the  distinction.  Whether 
your  College  obtains  sufficient  evidence  that 
your  successful  candidate  possesses  an  ade- 
quate knowledge  of  anatomy  and  pathology 
is  the  only  criticism  I  would  venture  with 
regard  to  your  present  system. 

The  first  impression  one  might  gain  after 
reading  the  Constitution  and  By-laws  of  the 
American  College  of  Surgeons  is  that  they 
have  been  framed  in  such  a  way  that  the 
governing  body  is  vested  with  an  authority 
and  disciplinary  powers  which  might  be  said 
to  interfere  somewhat  with  the  liberty  of  the 
subject.  Even  if  we  admit  a  certain  amount 
of  truth  in  this  impression,  it  must  be  re- 
membered that  the  profession  has  a  duty  both 
individually  and  collectively,  not  only  to  its 
own  members  but  also  to  the  community 
which  it  serves.  It  may  safely  be  asserted 
that  in  no  walk  of  life,  in  no  other  profession, 
and  in  no  other  branch  of  our  profession  is 
the  life  of  the  subject  so  much  at  the  mercy 
of  his  fellow-man  as  when  he  places  himself 
in  the  hands  of  the  surgeon.  It  is  only  right 
and  proper,  therefore,  that  the  profession  it- 
self should  see  to  it  that  such  a  sacred  trust, 
and  such  a  powerful  weapon  for  good  or  evil, 
should  be  placed  in  the  hands  of  men  who 
have  shown  that  they  are  morally  as  well 
as  intellectually  and  technically  capable  of 
fullilhng  the  trust.  In  America,  these  powers 
have  been  vested  in  a  Council  of  Regents  and 
an  E.xecutive  consisting  of  men  of  the  highest 
integrity,  of  great  experience,  and  of  powerful 
intellect — men  who  combine  great  foresight 
and  sagacity  with  sound  judgment,  men  who 
can  think  as  able  administrators  as  well 
as  function  as  great  surgeons.  Such  com- 
bined effort  is  calculated  to  secure  a  fine  and 
accurate  adjustment  of  the  activities  and 
functions  of  the  surgical  profession. 

It  was  the  War — a  war  of  science — which 
brought  very  forcibly  before  us  what  may  be 
accomplished  by  properly  combined  and 
co-ordinated  efl"ort  fortified  by  authority  and 
discipline.  The  peace  which  has  followed 
has  created  the  opportunity  and  the  necessity 
for  breaking  away  from  tradition,  for  re- 
adjustment, and  for  reconstruction.  The 
phenomenal  progress  which  surgery  has  made 


during  the  present  generation  and  the  added 
knowledge  gained  through  the  War  has  made 
it  all  the  more  imperative  that  surgery  should 
set  its  house  in  order.  The  surgical  world  is 
grateful  to  America  that  she  has  taken  the 
initiative  in  combining  and  co-ordinating 
her  surgical  forces  with  the  object  of  raising 
the  general  standard  of  surgery  not  only  in 
its  academic  centers  but  in  the  hospitals 
throughout  the  States.  What  is  needed  is 
co-operative  thought  transformed  into  co- 
operative action.  These  basic  aims  have 
evidently  been  in  the  minds  of  those  who 
drew  up  the  constitution  and  by-laws  of  your 
College.  By  vesting  the  general  management 
of  your  corporation  in  a  Board  of  fifty 
Governors  who  shall  select  fifteen  of  their 
number,  along  with  the  President  for  the 
year,  to  form  a  Board  of  Regents  in  whom 
shall  be  vested  the  details  of  management, 
and  by  choosing  from  the  Board  of  Regents 
an  Executive  Committee  consisting  of  the 
President,  the  Secretary,  the  Treasurer,  and 
five  other  Regents,  the  College  has  created 
a  powerful  "thought-organization"  capable  of 
originating  and  carrying  out  an  enUghtened 
and  far-reaching  policy. 

The  molding  and  developing  of  hospitals, 
their  better  ecjuipment,  and  the  improve- 
ment of  the  standard  of  work  done  in  them 
are  some  of  the  most  important  pieces  of 
organization  and  propaganda  work  that  your 
College  could  undertake.  By  placing  your 
expert  know^ledge  and  ex])erience  at  the  serv- 
ice of  the  American  Hospital  Association, 
you  secure  a  unity  of  thought  and  purpose 
which  cannot  fail  to  have  great  influence  upon 
public  opinion  and  ensure  the  co-operation 
and  s\Tnpathy  of  the  municipal  authorities 
as  well  as  open  the  purse-strings  of  the  well- 
to-do  citizens.  It  is  important  that  the  lay 
public  be  made  to  see  that,  after  all,  the 
hospital  is  the  surgeon's  schoolroom,  and, 
the  better  it  is  equipped,  the  better  will  be 
the  training  of  the  surgeon  and  the  better 
the  treatment  of  the  citizen. 

The  systems  of  hospital  organisation  in 
Great  Britain  and  America  differ  very  ma- 
terially. In  my  own  country,  all  the  large 
teaching  hospitals —indeed,  the  large  hospi- 
tals generally — are  supported  almost  entirely 
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by  voluntary  contributions,  so  that  each 
hospital  has  its  own  organization  and  method 
of  administration.  There  is  no  attempt  at 
combined  effort  with  a  view  to  standardi- 
zation, and  little  has  been  done  to  encour- 
age architects  to  specialize  in  hospital  con- 
struction or  to  create  a  body  of  expert 
hospital  superintendents. 

Our  own  hospital  system  has  recently  been 
the  subject  of  a  Parhmentary  inquiry.  The 
Committee  has  reported  in  favor  of  a  con- 
tinuance of  the  voluntary  system,  but  it  is 
doubtful  how  long  this  system  will  survive 
under  the  present  burden  of  taxation.  The 
municipal  authorities  will  certainly  be  against 
the  placing  of  our  large  hospitals  on  the  rates. 
While  our  hospital  system  is  excellent  from 
the  point  of  view  of  the  working  classes,  it 
does  not  meet  the  requirements  of  the  middle- 
class  population  in  the  way  that  your  system 
here  does.  The  American  system,  however, 
may  I  venture  to  suggest,  has  two  defects 
which  I  feel  sure  the  American  College  of 
Surgeons  will  be  able  to  remedy  without  call- 
ing in  the  aid  of  the  State,  or  I  should  say  with- 
out the  interference  of  the  State.  I  refer,  first- 
ly, to  the  rotation  system  of  a  three  or  four 
months'  service  of  general  practitioners  on 
the  staff  of  the  surgical  side  of  hospitals; 
and,  secondly,  to  the  system  whereby  facilities 
are  given  to  practitioners  of  little  or  no 
surgical  experience,  for  operating  on  their 
private  patients  in  public  or  semi-public 
hospitals.  These  two  customs  may  in  great 
measure  be  responsible  not  only  for  the 
relatively  large  amount  of  surgery  done  by 
general  practitioners  in  America  but  also  for  a 
tendency  to  the  commercialization  of  surgery. 

In  my  own  country,  we  are  incHned  to  go 
to  the  other  extreme.  The  want  of  proper 
hospital  accommodation  for  our  middle  classes 
sometimes  compels  us  to  operate  on  patients 
in  their  own  homes  or  in  imperfectly  equipped 
nursing  institutions.  While  it  may  occa- 
sionally be  necessary  for  a  good  surgeon  to 
operate  under  unfavorable  conditions,  his 
conscience  ought  to  dictate  that  he  should 
only  give  the  patient  Ms  second-best  when 
it  is  impossible  to  do  otherwise. 

Specialization  in  surgery  should  not  be 
discouraged  provided  it  is  preceded  by  a  good 


general  training  in  surgery.  It  encourages 
intensive  work  in  those  with  special  apti- 
tudes: the  work  itself  is  better  done,  and 
an  added  zest  for  it  is  created.  A  fine  ad- 
justment of  task  to  individual  aptitude  is 
an  economy  of  effort  and  applies  not  only 
to  modern  surgery  but  to  modern  education 
generally. 

I  think  I  am  correct  in  stating  that  it  is 
just  forty  years  since  the  Harvard  Medical 
School  instituted  a  Department  of  Ortho- 
pedic Surgery,  and  I  am  sure  my  American 
confreres  will  be  surprised  to  hear  that  no 
such  department  exists  in  the  Edinburgh 
Royal  Infirmary.  Thanks  to  the  genius  and 
magnetic  influence  of  Sir  Robert  Jones, 
assisted  by  a  band  of  orthopedic  experts  from 
America,  this  branch  of  surgery  did  out- 
standing work  during  the  War,  indeed,  it 
furnished  perhaps  the  best  illustration  of  what 
may  be  achieved  by  able  generalship,  good 
organization,  and  team-work. 

It  is  to  be  hoped  that  the  lesson  to  be 
learned  from  the  orthopedic  experience  and 
achievements  during  the  War  will  bear  fruit, 
and  that,  by  the  estabhshment  and  proper 
equipment  of  an  orthopedic  department  in 
our  teaching  centers,  the  standard  of  the 
surgery  of  the  extremities  will  rapidly 
improve.  W^e  envy  America  her  public- 
spirited  citizens  who  subscribe  with  such 
open-handed  generosity  to  every  kind  of 
educational  institution.  The  Edinburgh 
Royal  Infirmary,  with  its  900  beds,  is  an  im- 
perial institution  from  the  point  of  view  of 
medical  education.  It  draws  its  patients  not 
only  from  Edinburgh  and  district  but  also 
from  a  large  part  of  Scotland  as  well  as  from 
the  north  of  England.  The  Board  of  Manage- 
ment has  recently  issued  an  appeal  for  £250,- 
000  without  which  it  will  be  impossible  for  it 
to  maintain  its  traditionally  prominent  place 
in  the  advancement  and  teaching  of  medical 
sciences.  So  far,  the  appeal  has  brought  in 
only  about  £40,000.  Unfortunately,  Scotland 
is  a  small  and  relatively  poor  country,  with  no 
millionaires,  and  I  am  sorry  to  say  the  chair- 
man of  the  finance  committee,  who  is  fully 
ahve  to  the  necessity  of  establishing  an  ortho- 
pedic department  in  our  great  hospital,  tells 
me  that  it  cannot  be  done — unless  some  Scots- 
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man  who  has  amassed  wealth  overseas  can  be 
persuaded  to  come  to  the  rescue. 

Already  America  has  done  splendid  work 
in  establishing  a  proper  system  of  preserving 
and  cataloguing  case-records.  It  is  only  in  this 
way  that  a  reliable  analysis  and  review  of  the 
immediate  and  remote  results  of  operations 
can  from  time  to  time  be  obtained.  If  the 
College  of  Surgeons  can  help  to  estabhsh  a 
definite  and  more  standardized  follow-up  sys- 
tem, such  as  exists  in  Boston,  Rochester, 
Baltimore,  Cleveland,  and  elsewhere,  statis- 
tics of  real  value  will  be  obtained. 

Your  College  affords  great  possibiHties  also 
in  the  way  of  assessing  the  real  value  of 
various  methods  of  treatment  which  are  at 
present  in  a  more  or  less  experimental  stage. 
Think,  for  example,  of  the  benefit  which 
would  accrue  from  a  well  organized  collec- 
tive investigation  into  the  value  of  radium  and 
X-rays  in  the  treatment  of  malignant  disease. 
With  the  machinery  for  organization  which 
your  College  possesses,  the  untold  wealth  of 
material  at  its  disposal,  and  the  reliable  ob- 
servations which  could  be  guaranteed,  I  am 
convinced  that  in  this  line  of  investigation, 
America  could  head  the  world. 

Surgery  and  science  generally  are  ever  be- 
coming more  and  more  international.  America 
has  taken  more  advantage  of  this  cosmopolitan 
spirit  than  we  Britishers,  and  in  my  judg- 


ment, this  is  the  main  reason  why  the  scepter 
of  surgery  is  today  wielded  by  America. 

British  surgeons,  I  feel  confident,  rejoice 
that  you  have  taken  Canada  into  partner- 
ship with  you  in  founding  your  College.  The 
next  step,  I  trust,  wOl  be  a  closer  alliance 
with  British  surgery.  I  am  thankful  to  say 
that  at  last  we  have  formed  an  Association 
of  Surgeons  of  Great  Britain  and  Ireland, 
having  the  same  ideals  and  aims  as  the  Amer- 
ican Surgical  Association,  and  it  is  to  be 
hoped  that  these  two  bodies  will  form  the 
beginning  of  an  intimate  English-speaking 
surgical  brotherhood.  Science,  and  especially 
medical  science,  recognizes  no  frontiers:  it  is 
the  most  powerful  agent  we  possess  for  weld- 
ing together  our  two  nations — a  union  which 
would  go  far  to  ensure  the  peace,  the  happi- 
ness, and  the  prosperity  of  the  world. 

I  cannot  do  better  than  conclude  with  the 
words  used  by  Sir  Berkeley  Moynihan,  an 
Honorary  Fellow  of  your  College,  who,  as 
you  all  know,  is  as  well  as  a  great  surgeon  an 
inspiring  writer:  In  presenting  you  with  the 
mace  I  see  before  me,  he  said,  "We  pray  God 
may  regard  it  as  a  symbol  of  our  union  in  the 
harsh  days  of  trial,  as  a  pledge  of  unfalter- 
ing and  unchanging  hope  that  the  members 
of  our  profession  in  the  two  lands  shall  be 
joined  in  brotherhood  forever  in  the  sennce 
of  mankind." 
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OLD  METHODS  VERSUS  NEW  IN  SURGICAL  DIAGNOSIS 

By  JOHN  B.  DEAVER,  M.D.,  F.A.C.S.,  Philadelphia 


IT  is  with  a  deep  sense  of  privilege  coupled 
with  no  less  a  sense  of  obligation  that  I 
assume  the  high  office  to  which  you  have 
been  pleased  to  elect  me.  Not  the  least  of  its 
privileges  is  that  of  extending  a  word  of  wel- 
come and  greeting  to  our  colleagues  from  far 
and  near  who  have  come  to  grace  these  meet- 
ings with  their  presence,  and  to  extend  the 
hand  of  fellowship  to  those  chosen  to  be 
received  in  our  ranks.  Not  the  least  of  its 
obligations  is  that  of  maintaining  the  high 
standards  set  by  my  distinguished  predecessors 
in  office.  With  your  co-operation  and  encour- 
agement, I  hope  I  may  wear  the  mantle  of 
office  which  has  just  fallen  upon  my  shoulders 
as  gracefully  and  as  effectively  as  they  have 
done. 

High  standard  in  surgery  is  the  primary 
reason  for  the  existence  of  this  organization. 
In  formulating  these  standards,  it  is  well  to 
bear  in  mind  that  the  new  is  not  always  the 
best,  nor  is  youth  always  wiser  than  age. 
Huxley  has  well  said  that  none  of  us,  not  even 
the  youngest  among  us,  is  infallible.  Men  of 
experience  have  seen  method  after  method 
heralded  as  a  panacea,  lauded  to  the  skies, 
only  to  fall  in  disuse  and  be  consigned  to  a 
well  deserved  oblivion,  because  it  has  failed 
to  stand  the  acid  test  of  experience.  I  hesitate 
to  express  my  fear  that  this  may  prove  to  be 
the  ultimate  fate  of  radium  treatment  for 
cancer;  for  I  should  greatly  regret  to  see  our 
fervent  hopes  rudely  shattered.  But  at  least 
I  feel  justified  in  sounding  a  note  of  warning 
against  too  great  expectations,  for  we  have 
already  found  that  it  falls  far  short  of  being  a 
universal  cure  and,  indeed,  in  many  situations 
where  we  most  need  help,  it  has  proved  sadly 
lacking.  In  the  progress  and  development  of 
medicine  there  have  arisen  allied  branches 
both  in  medicine  and  in  surgery,  too  numerous 
for  any  one  man  to  dare  hope  to  make  his  own. 
The  result  is  the  specialist  in  practical  and  in 
theoretical  work.  And  even  the  specialties  are 
divided  and  subdivided  into  almost  number- 
less branches.   So  that  in  the  last  half  century 
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or  more  there  has  been  a  great  transformation 
in  surgical  and  medical  practice.  These  sister 
sciences,  while  they  have  added  to  the  joys  of 
practice  have  also  increased  the  responsibili- 
ties of  the  profession. 

If  the  impression  of  one  who  has  seen  the 
new  order  displacing  the  old  is  worth  consid- 
eration, if  observation  of  methods  formerly 
relied  upon  as  contrasted  with  those  now  par- 
ticularly stressed  may  call  forth  reflection  as 
to  their  utility  in  the  actual  hand  to  hand  com- 
bat with  disease  and  death,  I  may  perhaps  be 
permitted  to  say  that  in  this  process  of  trans- 
formation there  seems  to  lie  a  danger  of  under- 
estimating the  value  of  the  old  and  tried 
methods  of  clinical  diagnosis  by  sight,  touch, 
and  hearing,  and  of  regarding  these  as  less 
scientific  than  something  that  is  gained 
through  the  medium  of  a  piece  of  apparatus, 
or  by  a  reaction  in  a  test  tube.  The  exactness 
of  a  scientific  method  does  not  mean  that  its 
results  may  be  applied  to  diagnosis,  prognosis, 
or  treatment  with  the  same  mathematical 
accuracy.  The  deductions  from  such  a  method 
may  be  hazardous  in  the  extreme  if  applied  to 
clinical  purposes.  As  an  example  of  such  an 
error  we  may  mention  the  attempt  to  base 
the  indication  for  operation  in  appendicitis 
upon  a  rising  leucocyte  count.  This  was  gross 
cHnical  ignorance,  and  ignorance  can  never  be 
scientific.  All  data,  however,  must  be  sub- 
mitted to  interpretation  before  judgment  can 
emerge,  and  data  gained  directly  by  questioning 
and  by  the  older  methods  of  examination  have 
exactly  the  same  scientific  status  as  those 
secured  by  indirect  methods.  Moreover,  up 
to  the  present  time  their  value  greatly  pre- 
dominates in  assessing  the  indi\'idual  case  and 
conditions.  We  must  see  to  it  therefore  that 
while  the  boundaries  of  knowledge  are  being 
extended  and  while  we  are  placing  new  tools 
in  the  hands  of  the  younger  generation,  the 
older  arts  which  are  the  chief  reliance  of  the 
diagnostician  must  receive  proper  emphasis. 

With  the  advent  of  each  new  decade  in  the 
dramatic  progress  of  surgery  within  the  last 
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half  or  three-quarters  of  a  century  it  seemed  as 
though  the  limits  of  improvement  in  diagnos- 
tic and  operative  procedure  had  been  reached. 
But  no  sooner  was  one  new  avenue  of  endeavor 
opened  than  the  pathway  became  ever  wider 
and  wider.  No  sooner  did  we  have  the  boon 
of  general  anaesthesia  than  we  were  enriched 
with  the  means  of  producing  local  aniesthesia, 
which  has  become  an  indispensable  part  of 
every  operating  theater.  Hardly  were  we  in 
possession  of  Pasteur's  and  Lister's  epoch- 
making  discoveries  than  we  found  ourselves  in 
the  midst  of  the  new  science  of  bacteriology 
and  its  sister  branches,  and  of  surgical  pathol- 
ogy studied  on  the  living  subject.  And  then 
came  the  era  of  active  experimental  research, 
which  with  rapid  strides  has  added  so  much  to 
our  knowledge  of  certain  phenomena.  With 
the  advent  of  the  world  war  came  the  oppor- 
tunity of  applying  to  large  numbers  of  cases 
the  numerous  theories  developed  during  the 
years  of  patient  work  in  the  research  labora- 
tories of  chemistrj',  physiology,  and  pathol- 
ogy, while  the  exigencies  of  the  hour  brought 
forth  brilliant  measures  which  made  it  seem  as 
though  our  surgeons  had ,  indeed,  been  endowed 
with  the  wand  of  magic.  The  varied  program 
offered  for  our  meetings  during  the  coming 
week,  holds  out  the  prospect  of  ha\'ing  in  store 
much    valuable    information    on    the    very 


interesting  results  of  war  surgery.  Indeed,  a 
glance  at  the  diverse  subjects  to  be  handled 
and  demonstrated  would  justify  the  assump- 
tion that  finaUty  in  surgery  had  at  last  been 
reached,  for  there  is  now  practically  no  region 
of  the  human  body  that  is  closed  to  the  aseptic 
scalpel  of  the  surgeon.  I  think,  however,  I 
may  venture  to  say  that  we  who  are  daily  at 
work  at  the  operating  table  and  in  the  sick 
room,  know  full  well  the  limitations  of  our 
science  and  our  practice  and  the  lack  of 
finality  in  the  art  in  which  we,  "looking  for 
the  high  white  star  of  Truth,"  aspire  to 
become  masters,  and  the  mastery  of  which  to- 
day is  beset  with  much  greater  difficulty  than 
at  any  former  time. 

The  future  of  surgery  and  of  surgical  re- 
search doubtless  belongs  to  America,  and  on 
the  American  College  of  Surgeons  rests  the 
responsibility  of  fulfilling  the  promise  which 
that  future  holds  out. 

In  conclusion,  I  can  only  hope  that  the  work 
of  the  present  Congress  will  be  fruitful  of 
results  and  that  when  it  comes  to  a  close  there 
will  have  been  sometliing  permanent  added  to 
our  knowledge  and  that  we  \\411  have  gained 
renewed  courage  and  inspiration  to  carry  on 
for  our  common  purpose:  To  bring  healing  to 
the  nations  and  promote  the  welfare  of  man- 
kind. 
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INTRODUCTION 

^NOMALIES  of  the  breast  have  always 

/  \  attracted  a  peculiar  interest,  every 
■L  V.  degree  and  tj'pe  of  developmental 
error  ha^^ng  been  described  in  both  male  and 
female.  Possibly  because  of  their  relative 
frequency  or  because  they  might  oiYer  some 
clue  to  the  reason  for  normal  physiological 
development,  hypertrophic  disorders  of  the 
mammary  gland  have  been  studied  n.ore 
closely  than  other  pathological  conditions  of 
this  type. 

A  certain  degree  of  excessive  enlargement 
of  the  breast  is  within  physiological  Hmits,  as 
for  example,  the  prominent  breasts  seen  not 
infrequently  in  young  matrons  and  much 
of tener  in  parous  women  after  the  menopause. 
Such  hj-pertrophies  can  hardly  be  considered 
pathological  and  are  usually  concomitant  fea- 
tures with  an  obese  habitus.  Rarely,  how- 
ever, the  bounds  of  ph3-siological  development 
are  broken  and  the  breasts  attain  such  pro- 
portions as  to  become  a  nuisance  to  their 
possessor,  either  because  of  their  unsightly 
appearance  or  because  of  the  encumbrance 
imposed  by  the  mere  burden  of  their  weight. 
In  extreme  cases  Ufe  itself  may  become  im- 
possible unless  surgical  intervention  is  under- 
taken. 

Writers  who  have  mentioned  such  cases 
have  often  left  some  doubt  with  regard  to 
the  true  pathology  of  the  condition.  Their 
meager  descriptions  might  apply  equally  to 
large  tumors  or  to  true  mammary  hyper- 
trophy. Hence  httle  rehance  can  be  placed 
on  earHer  medical  Uterature.  Probably  the 
first  case  of  estabhshed  authenticity  is  that 
described  by  Durston  in  1669.  This  case 
presents  remarkable  features.  It  is  claimed 
that  the  entire  process  of  hypertrophy  took 
place  within  the  space  of  one  night.  The 
weight  of  the  left  breast  was  64  pounds,  that 
of  the  right  40  pounds,  a  total  weight  of  104 
pounds,  so  far  as  I  know,  the  greatest  on 
record.    It  is  probable,  however,  that  either 


the  patient  or  the  physician  may  have  been 
mistaken  with  regard  to  the  time  of  develop- 
ment. 

Labarraque,  in  1875,  was  the  first  to  con- 
sider the  subject  of  mammary  h^'pertrophy 
in  a  scientific  manner.  Five  years  later  Bill- 
roth reported  several  cases  and  made  some 
important  observations  on  the  pathology  of 
the  condition,  giving  it  the  name  "diffuse 
true  mammary  h>-pertrophy."  Kirchheim, 
in  1902,  collected  31  cases,  reported  in  detail 
a  case  of  his  own,  and  discussed  the  possible 
etiological  factors.  Johnston,  in  1903,  re- 
ported a  case,  and  gave  an  excellent  patho- 
logical description  of  the  amputated  breasts 
by  Bloodgood.  Guthrie  and  Albert,  in  1916, 
reported  several  cases  of  which  excellent 
pathological  studies  had  been  made.  Deaver 
and  MacFarland,  in  their  remarkable  mono- 
graph on  the  breast,  tabulated  the  chief  fea- 
tures of  240  cases  which  they  collected  from 
all  sources,  some  being  of  admitted  question- 
able authenticity. 

FACTORS  ATFECTING  MAMMARY  DEVELOPMENT 
AND   FUNCTION 

In  a  study  of  excessive  mammary  hyper- 
trophy, it  may  be  of  value  to  consider  briefly 
a  few  of  the  main  facts  concerning  normal 
mammary  development  and  function,  and 
some  of  the  more  tenable  hypotheses  that 
have  been  advanced  in  explanation. 

The  mammary  gland  seems  to  be  a  modi- 
fied group  of  sudoriparous  glands  (Keibel  and 
Mall).  On  the  ventral  surface  of  the  9  milli- 
meter embryo  is  a  thickening  of  the  epidermal 
cells,  known  as  the  "milk  ridge."  From  this 
ridge,  by  downward  growth  of  epitheUal 
columns,  which  form  at  first  papillary  and 
later  bulb-shaped  anlagen,  the  breast  de- 
velops. Secondary  bud-like  extrusions  of  the 
epithehum  from  the  terminal  portions  of  the 
bulbs,  pihng  up  of  the  corium  cells  to  form  a 
nipple,  and  absence  of  development  of  hair 
foUicles  in  the  pigmented  areolar  zone  serve 
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to  complete  the  picture  of  the  embryonic 
mamma.  At  birth  the  gland  consists  of  a 
nipple  on  whose  surface  from  fifteen  to  twenty 
lactiferous  ducts  empty,  each  corresponding 
to  a  column  of  epithehal  cells  which  has  been 
slightly  hollowed  out  by  a  central  process  of 
cornification.  These  columns  divide  dichot- 
omously,  and  from  the  terminal  radicles 
bulb-like  extrusions,  the  primitive  acini,  arise. 

Shortly  after  birth  in  both  sexes,  there  are 
signs  of  mammary  activity.  This  is  asso- 
ciated with  phenomena  such  as  swelling,  red- 
ness, and  the  secretion  of  so-called  "witches 
milk."  When  this  period  of  activity  is  over 
it  is  found  that  the  epithelial  columns  are  no 
longer  soHd  but  have  become  tubular  through- 
out. Hence  it  is  possible  that  the  symptoms 
associated  with  these  changes  may  be  due  to 
the  expression  of  the  central  core  of  cornitied 
epithelium  in  the  mammary  columns.  The 
female  breast  shows,  at  this  time,  its  first 
evidence  of  differentiation  from  that  of  the 
male;  the  number  of  branchings  of  the  tubules 
and  the  total  amount  of  parenchyma  in  the 
former  are  markedly  increased. 

From  infancy  to  puberty  the  breast  under- 
goes few  changes;  the  tubules,  however, 
become  gradually  more  numerous,  especially 
in  females.  The  attainment  of  sexual  ma- 
turity brings  changes  in  both  sexes  but  these 
are  of  greater  magnitude  in  the  female. 
There  is  an  increase  in  the  size  and  number 
of  the  parenchyma  cells,  more  frequent 
branching  of  the  tubules,  and  a  correspond- 
ing increase  in  the  amount  of  adipose  tissue 
which  definitely  divides  the  parenchyma  into 
lobes.  Occasionally  secretory  activities  are 
apparent,  but  this  is  somewhat  unusual.  The 
changes  which  occur  in  the  male  breast  are 
relatively  insignificant  so  that  at  maturity  a 
few  tubular  elements  with  a  slight  amount  of 
subcutaneous  fat  comprise  the  entire  male 
mamma.  Rarely  the  male  breast  may  simu- 
late the  female  breast  in  type  of  development, 
giving  rise  to  a  condition  known  as  "gyneco- 
mastia." This  process  is  frequently  associated 
with  other  sex  anomalies  and  is  rarely  ex- 
cessive; this  is  hardly  within  the  scope  of  the 
subject  under  discussion.  Gravidity  and  lac- 
tation again  t)ring  further  increase  in  the  size 
and  probably  in  the  number  of  epithelial  cells. 


Pocket-Hke  alveolar  outgrowths  from  the 
branching  tubules  become  dilated,  thus  giving 
rise  to  true  mammary  acini.  There  is  a  rela- 
tive diminution  of  the  adipose  tissue  at  this 
time.  The  acini  appear  to  be  lined  with  a 
single  layer  of  columnar  cells  and  it  is  difficult 
to  distinguish  the  membrana  propria  as  a 
separate  entity.  During  lactation  the  acini 
and  its  lining  cells  become  distended  with  an 
albuminous  fatty  fluid,  the  milk. 

The  factors  which  control  the  development 
and  functioning  of  the  breast  are  almost  cer- 
tainly of  the  order  of  hormones  and  are  in 
close  relationship  to  the  organs  of  reproduc- 
tion. The  older  theories  of  a  nerv^ous  control 
have  been  forever  put  aside  by  the  conclusive 
nerv'e  sectioning  experiments  of  Goltz  and 
Ewald  and  of  Plister  and  Eckhard,  as  well  as 
by  the  even  more  significant  mammary  trans- 
plantations of  Ribbert.  From  the  cHnical 
standpoint  it  is  found  that  normal  puberty 
h>-pertrophy  and  ovulation  begin  at  approxi- 
mately the  same  period;  that  cretinism  and 
hypopituitarism,  especially  that  of  the  Froeh- 
lich  t}-pe,  are  likely  to  be  associated  with 
mammary  hj^joplasia;  that  hjposexual  de- 
velopment (such  as  infantile  uteri,  and  small 
ovaries)  are  Hkely  to  be  associated  with  un- 
developed breasts,  that  precocious  sexual 
maturity  will  probably  be  accompanied  by 
early  puberty  hj'pertrophy,  and  fimally  that 
after  the  estabhshment  of  the  menses  signs  of 
mammary  activity  may  develop  at  each 
catamenia,  fullness,  swelling,  tension,  some- 
times pain,  and  rarely  secretion  ha\ing  been 
observed.  A  great  deal  of  experimental  work 
has  been  accomplished  but  it  may  be  said 
that  this  has  served  to  confuse  as  much  as  to 
clarify  the  problem.  Castration  of  young 
animals  before  puberty  prevents  normal  mam- 
mary development,  which,  however,  may  be 
brought  about  after  such  an  operation  by 
a  transplantation  of  one  of  the  removed 
ovaries.  Hammond  and  Marshall  have  dem- 
onstrated, experimentally,  that  hysterectomy 
alone,  the  ovaries  being  retained,  has  no  in- 
fluence in  preventing  puberty  h\-pertrophy. 
This  would  seem  to  rule  out  the  uterus  from 
consideration.  Loeb  and  Hcssclberg  claim  to 
have  established  the  fact  that  there  is  a  def- 
inite cycle  of  mammary  activity  in  guinea  pigs 
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which  runs  parallel  in  some  degree  at  least 
with  that  of  heat  and  ovulation.  They  be- 
lieve, further,  that  they  have  shown  the  corpus 
luteum  to  be  a  prominent  if  not  the  chief 
factor  in  both  puberty  and  pregnancy  hyper- 
trophy. The  causes  which  bring  about  the 
changes  of  the  breast  in  gravidity  and  lacta- 
tion are  even  more  obscure.  The  decidua 
(Loeb  and  Hesselberg),  the  foetus  (Lane-Clay- 
pon  and  Starling),  the  placenta  (Halban, 
Basch),  and  the  corpus  luteum  (Ancel  and 
Bouin,  Loeb  and  Hesselberg),  have  all  been 
given  the  cliief  role  as  mammary  activator, 
but  the  experimental  evidence  is  conflicting 
and  inconclusive,  as  Frank  and  Unger  have 
emphasized.  Clinically  it  is  known  that  the 
corpus  luteum  is  excessively  enlarged  during 
pregnancy  and  that  there  is  often  a  disturb- 
ance of  lactation  on  the  return  of  the  menses; 
both  of  these  features  point  to  an  ovarian 
control  of  mammary  activity.  In  contradis- 
tinction to  this  is  the  fact  that  castration 
after  pregnancy  begins  does  not  prevent  but 
rather  prolongs  lactation.  The  hypothesis 
might  also  be  advanced  that  the  return  of 
ovulation  tends  to  bring  about  a  return  of  the 
breast  to  its  former  resting  condition  and  that 
an  absence  of  this  stimulus  is  associated  with 
a  delay  in  this  regressive  process.  The  degree 
of  mammary  hypertrophy  during  lactation 
seems  to  be  in  no  way  related  to  the  total 
amount  of  milk  secreted.  Another  clinical 
feature  of  note  is  that  at  the  menopause  ces- 
sation of  ovulation  and  menstruation  is  ac- 
companied by  atrophic  changes  in  the  par- 
enchyma of  the  breast  and  also  as  a  rule  by 
an  increase  in  the  fatty  tissue.  Finally  it  has 
been  established  that  pituitary  (posterior 
lobe)  extract  acts  as  an  efficient  galactogogue 
during  the  period  of  lactation  but  whether 
this  is  a  direct  or  an  indirect  influence  is  not 
clear. 

Although  knowledge  of  the  physiology  of 
the  function  of  the  mammary  gland  is  incom- 
plete and  problematic,  nevertheless  facts  as 
follows  are  presented  as  being  approximately 
correct: 

1.  The  mammary  gland  is  under  the  con- 
trol of  endocrine  forces. 

2.  The  occasional  instances  in  which  psy- 
chical factors  seem  to  play  a  part,  illustrated 


by  the  unusual  cases  of  elderly  women  or 
young  children  who  have  been  known  to 
lactate  on  having  an  infant  placed  at  the 
breast,  may  be  explained  theoretically  by 
indirect  influence  on  the  internal  secretory 
system. 

3.  Puberty  hypertrophy  is  almost  certainly 
dependent  on  ovarian  activity. 

4.  There  is  a  definite  cycle  of  mammary 
activity  running  somewhat  parallel  to  the 
menstrual  cycle. 

5.  There  is  suggestive  evidence  that  the 
corpus  luteum  by  its  formation,  persistence, 
or  regression  may  influence  the  normal  cycle 
of  activity  of  the  breast  in  pregnant  as  well  as 
nonpregnant  states. 

6.  No  good  evidence  has  been  adduced 
that  the  uterus,  decidua,  fcetus,  or  placenta 
have  any  direct  bearing  on  the  function  of 
the  breast. 

CLINICAL  FEATURES  OF  MASSIVE  HYPERTROPHY 
OF  THE  BREAST,  REVIEW  OF  CASE  REPORTS 

In  attempting  to  show  the  manner  in  which 
massive  mammary  hypertrophy  deviates  from 
normal  physiological  development,  a  review 
of  the  clinical  information  to  be  gained  from 
case  reports  is  of  value.  The  usual  patient  is 
one  who  shortly  before  or  after  the  first  cata- 
menia  begins  to  notice  an  enlargement  of  her 
breasts.  At  first  this  may  attract  little  atten- 
tion and  is  thought  to  be  the  physiological 
development  normal  to  this  time  of  life.  Soon , 
however,  the  excessive  increase  in  size  be- 
comes a  matter  of  concern  and  a  source  of 
great  embarrassment  to  the  patient  and  to  her 
family.  The  course  of  the  process  from  this 
time  on  is  variable.  There  may  be  no  further 
enlargement,  or  the  breasts  may  progressively 
increase  in  size,  reach  even  to  the  knee  and 
weigh  as  much  as  60  pounds.  All  intermediate 
degrees  of  hypertrophy  have  been  reported. 

Age.  The  age  at  onset  in  one-half  of  the 
bilateral  cases  was  under  18.  The  greater 
number  of  patients  come  under  observation 
at  16  years.  The  youngest  patient  mentioned 
was  12,  the  duration  of  the  growth  having 
been  one  year  (Firket).  The  oldest  patient 
was  48,  the  duration  having  been  16  years 
(Ehrenhaus).  In  120  cases  in  which  the  age 
at  onset  is  given,  or  can  be  inferred  with 
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approximate  correctness,  the  following  is 
found: 

Twenty-eight  patients  were  under  15  years 
of  age. 

Fifty-nine  patients  were  from  15  to  20 
years.  Fifty-four  were  virgins;  three  were 
pregnant;  details  were  not  mentioned  in  two. 

Twenty-four  patients  were  from  20  to  30 
years;  nine  were  pregnant  or  parous;  six  had 
not  been  pregnant;  details  were  not  given  in 
nine. 

Eight  patients  were  from  30  to  40  years; 
three  were  pregnant  or  parous;  details  were 
not  mentioned  in  five. 

One  patient  was  between  40  and  50  years. 
No  details  were  given. 

Race  and  climate.  Racial  and  chmatic 
factors  apparently  have  no  bearing  on  the 
etiology.  American,  English,  French,  Ger- 
man, Italian,  Chinese,  Negro,  Hindu,  and 
other  races  are  mentioned. 

Heredity.  Heredity  is  mentioned  as  a  pos- 
sible factor  in  three  instances.  Pflanz  re- 
ported the  case  of  a  married  woman,  aged  30, 
whose  mother  had  suffered  at  one  time  with 
great  enlargement  of  the  breasts  and  whose 
brother  was  gynecomastic.  Englander  re- 
ports a  case  of  an  adult  woman  with  enlarged 
breasts,  whose  mother  had  had  a  right  breast 
twice  the  size  of  the  left.  Caubet  reports  the 
case  of  a  girl  iiyi  years,  with  massive  hyper- 
trophy of  the  breast.  Her  mother  had  had 
the  same  condition  at  the  same  age,  but  sub- 
sequently the  breasts  had  returned  to  normal 
size.  The  daughter,  however,  required  an 
operation  to  relieve  her  of  the  cachexia  which 
threatened  her  Ufe.  These  cases  indicate  that 
heredity  may  be  a  factor,  but  not  often  enough 
to  be  of  much  value  etiologically. 

The  side  affected.  The  side  affected  is  men- 
tioned in  182  cases:  the  process  was  bilateral 
in  142  and  unilateral  in  40.  In  twenty-five  of 
the  unilateral  cases,  the  left  breast  was  in- 
volved seventeen  times,  the  right  eight  times. 

Duration  of  the  process.  The  duration  of 
the  process  is  extremely  variable.  Aside  from 
Durston's  improbable  report,  the  shortest 
period  of  massive  growth  is  in  Zurakow's 
patient,  a  pregnant  woman  of  22  whose  breasts 
attained  large  proportions  in  the  short  space 
of   2>^  months.     The  average  duration  of 


growth  in  young  pregnant  women  has  been 
about  10  months.  The  average  period  for  all 
patients  under  21,  virgin,  married,  or  preg- 
nant, is  20  months,  while  the  average  for  all 
patients  over  21  is  5  years.  The  shortest 
period  of  growth  in  patients  under  21  is  2 
months,  while  the  longest  period  is  4  years. 
In  women  over  21  the  shortest  period  is  2}^ 
months  and  the  longest  16  years. 

Size.  The  largest  breasts  recorded  are 
those  of  Durston's  patient  (heretofore  re- 
corded). Porter's  case  with  a  left  breast  of 
43  pounds  and  a  right  breast  of  17  pounds  is 
probably  the  next.  The  majority  of  the  pa- 
tients had  breasts  of  from  7  to  10  pounds. 
As  the  border  between  phj-siological  and 
pathological  hypertrophy  is  not  easily  defined, 
no  sharp  line  of  demarcation  between  the  two 
can  be  drawn. 

Secretory  activity.  The  secretory  activity 
of  the  mammary  gland  in  massive  hv'per- 
trophy  is  extremely  variable.  There  is  no 
relation  between  the  degree  of  h\-pertrophy 
and  the  amount  of  secretion.  Freund  had  a 
patient  with  a  tremendous  pregnancy  hyper- 
trophy who  failed  to  lactate,  while  Zurakoflf 
and  Benoit  and  Monteils  report  instances  in 
which  lactation  was  absent  in  parous  women 
whose  hv-pertrophy  had  taken  place  before 
they  became  pregnant.  On  the  other  hand 
cases  in  which  lactation  followed  the  mas- 
sive h\-pertrophy  of  pregnancy  are  cited  by 
Anthony  and  Warren,  Esterle,  Gibson,  Rams- 
botham,  Rosinski,  Speth,  and  Van  Swieten. 
Ehrenhaus  had  an  unusual  case  of  hjper- 
trophy  in  a  non-pregnant  multipara,  who 
secreted  as  much  as  a  quart  of  milk  a  day.  In 
the  cases  seen  in  the  Maj-o  Clinic  abnormal 
secretory  activity  has  not  been  observed. 
However,  it  should  be  noted  that  in  Case  3 
the  patient  had  nursed  her  child  after  the 
onset  of  the  hypertrophj-  which  began  with 
pregnancy. 

Pain.  Pain  of  varying  degree  was  present 
in  about  nineteen  cases.  True  pain  is  not  to 
be  confused  with  the  discomfort  and  fatigue 
so  frequently  brought  about  by  the  ponderous 
mass  of  the  breasts  alone.  In  our  four  cases 
pain  was  a  prominent  feature;  from  the  be- 
ginning in  Case  4.  It  was  entirely  absent  in 
Cases  I  and  3,  and  was  insignificant  in  Case  2. 
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Clinical  course  of  growlh,  influence  of 
menses,  pregnancy,  lactation,  spontaneous  re- 
gression. The  rate  of  growth  of  the  enlarging 
breasts  varies  markedly.  It  may  progress  uni- 
formly or  intermittently.  The  relation  of  the 
hypertrophic  process  to  menstruation,  preg- 
nancy, and  lactation,  conditions  under  which 
ovarian  activity  undoubtedly  reaches  a  high 
degree,  may  be  noted.  The  h>-pertrophy  fre- 
quently commences  immediately  before  or 
after  the  establishment  of  menstruation.  In 
the  case  of  Schoal  the  patient  never  men- 
struated, while  in  our  Case  2  menstruation 
was  always  meager  and  ceased  entirely  after 
the  breasts  were  amputated.  Sometimes 
menstruation  seems  to  act  as  a  stimulus  to 
growth.  Thus  Ferrus  reports  the  case  of  a 
Spanish  girl  whose  breasts  progressively  en- 
larged with  each  successive  period.  On  the 
other  hand  the  establishment  of  a  normal 
menstrual  cycle  may  be  associated  with  a 
diminution  in  size  of  the  hypertrophic  breasts 
and  possibly  with  a  return  to  normal  (Lane, 
Benoit  and  IMonteils).  Pregnancy  and  lac- 
tation likewise  have  an  inconstant  influence. 
Thus  the  breasts  may  become  greatly  en- 
larged during  successive  pregnancies,  to  di- 
minish in  size  after  lactation  (Speth,  Van 
Swieten,  Monod,  Anthony  and  Warren,  and 
Cerutti).  Freund's  remarkable  patient  with 
an  enormous  gravidity  hypertrophy  failed  to 
lactate,  but  on  the  fourteenth  day  of  her 
puerperium  both  breasts  began  markedly  to 
diminish  in  size.  Jorden,  Esterle,  and  Rams- 
botham  cite  further  instances  in  which  exces- 
sive hypertrophy  during  pregnancy  was  fol- 
lowed by  a  return  to  normal  after  lactation. 
Ramsbotham's  case  was  that  of  unilateral 
hypertrophy. 

Spontaneous  diminution  in  size  unasso- 
ciated  with  pregnancy  is  also  known  to  occur. 
Hey,  Hoy,  Schield,  Le  Double,  and  Terrill 
report  cases  in  which  the  removal  of  one 
breast  was  followed  after  a  variable  length  of 
time  by  diminution  in  the  other.  Labarraque, 
Shield,  Zurakow,  and  Velpeau  had  patients 
who  noticeably  improved  under  treatment  by 
compression  and  iodides  given  internally, 
while  Delfiz  reported  one  case  which  he  cured 
with  inunctions  of  mercury  hydroiodate. 
Thompson  had  a  patient  whose  breasts  had 


returned  to  normal  size  3  years  after  she  first 
came  under  observation.  Billroth  had  a 
similar  case.  Kirchheim,  in  his  case  of  vir- 
ginal h^^pertrophy,  tried  a  partial  resection 
with  a  plastic  operation  on  one  side,  but  the 
unresected  portion  of  the  one  breast  and  the 
entire  gland  on  the  other  side  continued  to 
grow  to  such  an  extent  that  total  bilateral 
ablation  had  to  be  performed. 

Thus  it  is  seen  what  a  variable  and  uncer- 
tain course  this  pathological  process  may  take. 
Forces  which  stimulate  growth  in  some  cases 
have  just  the  opposite  effect  in  others  and 
cause  the  appearance  of  regressive  changes. 

Association  with  sex  anomalies  and  patho- 
logical conditions  of  the  reproductive  organs. 
Several  authors  have  mentioned  the  occur- 
rence of  sexual  anomalies  or  disease  of  the 
reproductive  organs  in  association  with  mas- 
sive h^'pertrophies,  such  as  patients  suffering 
from  scanty  menses  or  total  absence  of  the 
menstrual  function.  Our  Case  2  is  an  ex- 
ample. Foges,  Warren,  and  Herczel  had 
patients  with  massive  hypertrophy  and  super- 
numerary mammae,  which  were  also  affected 
by  this  process  of  overgrowth.  Bryant's  pa- 
tient had  a  bifid  uterus  and  other  sexual  abnor- 
maUties.  Bartel's  patient  had  an  infantile 
uterus,  and  very  small  ovaries;  Kirchheim's 
patient  presented  much  the  same  features,  the 
ovaries  being  extremely  painful.  Grab's  pa- 
tient, aged  14,  suffered  from  ovarian  disease. 
Week  operated  on  a  woman  of  42  for  uterine 
disease.  Her  breasts,  which  had  been  greatly 
hypertrophied,  immediately  began  to  dimin- 
ish in  size.  From  these  instances  it  appears 
that  the  association  of  massive  hyertrophy 
with  some  form  of  abnormal  condition  in  the 
genital  organs  is  not  infrequent  and  in  taking 
the  history  of  each  case  a  searching  inquiry 
should  be  made  with  this  association  in  mind. 

CLASSIFICATION    OF    MASSIVE    HYPERTROPHIES 
OF  THE  BREAST:    PATHOLOGICAL  CONDITION 

There  should  be  a  sharp  distinction  between 
true  mammary  h}-pertrophy  and  those  exces- 
sive enlargements  which  are  due  to  the 
presence  of  tumors,  such  as  intracanahcular 
myxoma  or  fibroma,  lipoma,  sarcoma,  and  so 
forth.  Pathological. hjT)ertrophy  is  a  condition 
in  which  the  normally  difl'erentiated  tissue  ele- 
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ments  of  the  glands  singly  or  severally  under- 
go enlargement  and  hyperplasia  which  is 
diffuse  throughout  the  entire  organ.  Thus 
Durston,  speaking  of  the  breasts  in  his  pa- 
tient, said  that  nothing  was  found  but  "pro- 
digious bigness."  However,  there  are  slight 
variations  in  type  of  tissue  of  overgrowth 
which  call  for  a  grouping  of  these  cases  in 
certain  general  classes.  The  tendency  has 
been  to  classify  such  enlargements  by  some 
name  wliich  designates  the  time  of  life  or  the 
conditions  under  which  they  have  occurred. 
Thus  the  names "infantilehypertrophy,"" dif- 
fuse virginal  hj-per trophy,"  "gravidity  hyper- 
trophy," and  "  h}-pertrophy  in  parous  women 
unassociated  with  pregnancy"  give  the  neces- 
sary implication. 

Most  of  the  pathological  reports  have  been 
consistent  in  certain  features:  Flattening  of 
the  nipple  is  almost  always  present  and  may 
account  for  the  frequent  interference  with 
secretory  activity  in  the  puerperium  as  the 
infant  is  hkcly  to  find  difficulty  in  suckhng. 
Thickening  of  the  skin,  hypertrophy,  fibrosis, 
diffuse  fibro-epithelial  tumor  associated  with 
fibro-adenomata  are  also  prominent  terms  in 
the  usual  description.  Porter  described  the 
condition  in  his  case  as  diffuse  intracanalicular 
fibro-adenoma.  Adiposity  is  rare;  only  four 
cases  have  been  described.  When  present  it 
seems  to  be  diffuse  and  is  usually  the  pre- 
dominant tissue  element,  as  in  our  Cases  2 
and  4.  Malignancy  in  these  breasts  is  cer- 
tainly unusual,  although  Billroth  reports  a 
patient  who  developed  a  sarcoma,  and  Blood- 
good  mentions  the  occurrence  of  carcinoma 
and  of  sarcoma  under  such  circumstances. 
Kirchheim  describes  the  breasts  in  his  case 
as  consisting  of  hypertrophied  glandular  and 
fibrous  elements  through  which  fatty  tissue 
was  distributed  in  intimate  relationship  to 
the  parenchyma.  Bloodgood's  report  of  the 
pathological  condition  in  Johnston's  cases 
mentions  hypertrophied  skin,  fibrous  hyper- 
plasia with  a  moderate  diffuse  epithelial  pro- 
liferation, encapsulated  fibro-adenomata, 
atrophy  of  the  subcutaneous  fat,  and  general 
sparseness  of  fat  elsewhere,  as  the  predomi- 
nant features.  Some  of  his  photomicrographs 
seem  to  show  the  activity  of  the  tissue  reserve 
cells  (te.xtoblasts)  of  the  outer  layer  of  the 


acinar  epithelium,  a  process  which  has  been 
found  prominent  in  the  cases  in  the  Mayo 
Clinic.  The  interstices  of  the  fibrous  tissue 
were  filled  with  a  serum-like  fluid  in  our 
Case  I.  Succulence  of  the  fibrous  tissue  has 
been  frequently  mentioned  in  other  cases  and 
was  present  to  a  moderate  degree  in  this 
case. 

A  review  of  the  cases  described  in  the  Utera- 
ture,  and  of  the  four  cases  in  the  Mayo  Clmic 
has  led  to  the  conclusion  that  from  the  stand- 
point of  pathological  physiology,  massive 
hj'pertrophies  of  the  breast  are  probably  all 
dift'erent  manifestations  of  an  anomalous  en- 
docrine process  and  that  a  classification  based 
on  the  time  of  hfe  or  the  parous  state  is  likely 
to  be  misleading.  Case  i  which  is  of  the 
diffuse  virginal  type,  and  Case  3,  which  is  a 
typical  gravidity  hj'pertrophy  of  long  dura- 
tion, present  essentially  the  same  histological 
pictures.  Likewise  Case  2,  a  virgin  patient, 
and  Case  4,  a  parous  patient  with  the  hj'per- 
trophy  unassociated  with  pregnancy,  have 
breasts  which  would  be  difficult  to  distinguish 
grossly  or  microscopically.  Pathologically 
these  cases  may  be  classified  in  two  groups, 
fibro-epithelial  hypertrophy,  frequently  asso- 
ciated with  fibro-adenoma,  and  adipose  hyper- 
trophy, in  which  fatty  tissue  composes  the 
bulk  of  the  massive  breast.  The  latter  con- 
dition is  extremely  rare  according  to  Guthrie 
and  Albert,  who  were  able  to  find  only  three 
cases  besides  their  own;  these  were  the  cases 
of  Robert  and  Ammesat,  of  Warren,  and  of 
Beatson.  My  own  study  of  the  literature  has 
failed  to  bring  further  evidence  of  the  occur- 
rence of  the  massive  adipose  hypertrophy,  so 
that  our  Cases  2  and  4  are  probably  the  fifth 
and  sixth  to  go  on  record.  However,  it  is 
likely  that  in  certain  cases  both  the  fatty  and 
fibrous  tissues  may  be  hypertrophied.  For 
instance,  Kirchheim  states  that  in  the  breasts 
of  his  patient  were  islands  of  fat  in  intimate 
relationship  to  the  parenchyma  with  which 
they  were  surrounded.  But  even  here  he 
remarks  on  the  general  diminution  of  fatty 
tissue  in  the  breasts,  and  a  general  tendency 
for  either  the  fibro-epithelial  tissue,  or  the 
fatty  tissue  to  be  excessive,  the  former  far 
more  frequently  than  the  latter.  In  either 
type  of  hypertroph}'  the  presence  of  gravidity 
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or  lactation  may  or  may  not  superimpose  the 
histological  picture  normally  associated  with 
that  period. 

The  pathological  data  in  the  cases  in  the 
Mayo  CHnic  are  given  in  detail  in  the  histories 
of  the  cases.  Summaries  of  the  important 
features  are  as  follows:  In  Case  i  a  fibro- 
epithelial  type  of  hj'pertrophy  is  associated 
with  multiple  fibro-adenomata  and  small  re- 
tention cysts.  Absence  of  fat,  succulence  of 
the  preponderant  fibrous  tissue,  regenerative 
changes  in  the  acinar  epithehum  (primary 
cytoplasia  of  MacCarty),  and  rapid  prohfer- 
ative  changes  in  the  fibrous  tissue  of  the 
adenomata  are  found.  Case  3  is  almost 
identical.  It  is  a  fibro-epithelial  type  which 
began  with  pregnancy.  There  is  a  tendency 
to  a  grouping  of  the  acini  into  lobules,  and 
the  breaking  up  of  these  lobules  by  the  inva- 
sion of  difi'erentiating,  and  differentiated 
fibrous  tissue  can  be  traced  through  difl'erent 
stages,  as  if  the  fibrous  tissue  had  grown  to 
such  an  e.xtent  as  to  choke  the  acini  and  bring 
about  their  obhteration.  Cases  2  and  4  are  of 
the  adipose  type.  The  patient  in  the  former 
was  agirl  of  19,  and  in  the  latter  a  woman  of  42, 
whose  breasts  had  hj'pertrophied  12  years 
after  a  pregnancy.  The  grouping  of  the  acini 
is  broken  up  and  fat  is  the  preponderant  ele- 
ment, the  meager  fibrous  tissue  being  dis- 
posed of  in  radiating  bands  which  carry  a 
moderate  number  of  acini  whose  basal  layer 
of  tissue  reserve  cells  (te.xtoblasts)  shows  signs 
of  sUght  reproductive  activity.  The  epi- 
thelial cells  in  all  of  the  cases  are  hyper- 
trophied  to  a  variable  degree. 

CONSIDERATION   OF   POSSIBLE   ETIOLOGICAL 
FACTORS 

Trauma  was  mentioned  in  the  case  of  Vel- 
peau  but  was  not  considered  to  have  any 
bearing  on  the  etiology.  While  the  greatest 
number  of  cases  occur  about  the  time  of 
puberty  and  adolescence,  there  are  so  many 
exceptions  to  this  rule  as  to  make  it  certain 
that  this  time  of  life  is  not  essential  to  the 
development  of  the  condition.  The  histo- 
logical picture  in  no  way  suggests  a  true 
neoplasm,  as  the  process  is  diffuse  and  seems 
to  affect  all  portions  of  an  entire  organ  simul- 
taneously and  uniformly. 


It  would  seem  more  probable  that  massive 
hypertrophy  depends  for  its  cause  on  some 
dyscrasia  of  the  endocrine  system.  Our 
knowledge  from  cUnical  and  experimental 
sources  leaves  little  doubt  but  that  the  normal 
growth  of  the  breast  is  related  to  the  sex 
organs,  and  is  strongly  suggestive  that  the 
ovary  is  the  controUing  factor  in  mammary 
development.  Massive  hj'pertrophy  occurs 
for  the  most  part  in  association  with  puberty 
and  pregnancy,  when  the  equihbrium  of  the 
internal  secretory  organs  is  probably  tem- 
porarily upset  to  be  re-estabUshed  on  a  differ- 
ent basis.  Under  such  circumstances  it  is 
possible  that  certain  endocrine  forces  which 
stimulate  the  growth  of  fiwous  and  epitheUal 
tissue  may  come  into  play,  or  more  rarely 
adipose  tissue.  The  fibro-epithehal  t^'pe  sug- 
gests in  histology  an  overactivity  of  some 
endocrine  organ  while  the  adipose  t\-pe  might 
well  be  related  to  a  hj-pofunction  of  the  ovary, 
thyroid,  pituitary,  or  adrenal  cortex,  singly 
or  combined.  Thus  the  association  of  the 
fatty  breasts  with  menstrual  irregularities  in 
Case  2  and  similar  cases  mentioned  by  Guthrie 
and  Albert,  suggest  an  abnormahty  of  ovarian 
or  pituitary  tynpe,  although  other  features 
often  associated  with  dyscrasias  of  these 
organs  are  lacking. 

Against  the  theory  of  an  endocrine  etiology 
must  be  cited  the  rare  cases  of  unilateral 
hj'pertrophy.  These  are  indeed  difficult  to 
explain  but  the  weight  of  their  evidence  is 
counterbalanced  by  the  instances  mentioned 
in  which  in  addition  to  the  h}'pertrophy  of  the 
true  breasts  there  was  a  simultaneous  massive 
enlargement  of  supernumerary  glands.  In 
short  it  may  be  said  that  in  the  light  of  cHnical 
and  experimental  evidence  there  are  strong 
reasons  for  believing  that  a  dysovarianism  is 
the  probable  cause  of  this  anomaly.  How- 
ever, further  development  of  the  physiology 
and  chemistry  of  the  body  hormones  must  be 
awaited  before  this  point  can  be  considered 
settled. 

DIAGNOSIS 

As  a  rule  the  diagnosis  offers  httle  difficulty. 
Intracanalicular  myxoma  and  fibroma,  hp- 
oma,  sarcoma,  elephantiasis,  and  the  fatty 
breasts  of  general  obesity  are  to  be  differen- 
tiated.   The  diffuse  nature  of  the  process,  the 
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bilateral  enormous  enlargement,  the  uni- 
formity of  the  growth,  which  is  usually  rela- 
tively rapid,  the  absence  of  pain,  and  the 
frequent  association  with  puberty  and  preg- 
nancy are,  in  the  majority  of  cases,  sufficient 
to  make  the  diagnosis  clear.  The  distinction 
between  the  adipose  type  and  the  fibro- 
epithehal  type  may  be  difficult.  The  former 
occurs  much  less  frequently  than  the  latter, 
and  the  breasts  are,  as  a  rule,  soft,  in  the 
adipose  type,  while  the  fibro-epithelial  over- 
growth is  usually  associated  with  an  increase 
in  the  firmness  of  the  gland.  This  feature  may 
be  further  accentuated  in  certain  localized 
areas  by  the  presence  of  fibro-adenomata. 
Elephantiasis  occurs  rarely,  the  few  cases  on 
record  having  been  reported  chiefly  from 
Samoan  and  Russian  sources  (Deaver  and 
MacFarland).  It  seems  to  occur  for  the  most 
part  in  young  women  and  may  simulate 
very  closely  fibro-epithelial  hypertrophy. 
Other  features  of  elephantiasis  may  assist  in 
the  differentiation.  In  any  event  there  is  no 
practical  loss  since  the  treatment  of  the  two 
processes  is  essentially  the  same. 

TREATMENT 

The  tendency  of  the  breasts  to  undergo 
spontaneous  regression  in  some  cases  leaves 
doubt  with  regard  to  the  efficacy  of  various 
methods  of  treatment  which  have  been  em- 
ployed on  empiric  grounds.  Iodides,  admin- 
istered as  inunctions  and  internally,  local 
pressure,  and  various  "applications"  have 
been  tried,  but  the  number  of  cases  in  which 
they  are  claimed  to  have  been  successful 
modes  of  treatment  is  too  small  to  allow 
definite  conclusions.  A  conservative  and 
practical  plan  is  to  wait  for  a  length  of  time 
consistent  with  the  health  and  mental  com- 
posure of  the  patient  in  the  hope  that  the  en- 
larged breasts  will  decrease  in  size.  If  time 
fails  to  ameliorate  the  condition  and  the 
patient  is  desirous  of  being  rid  of  her  afflic- 
tion, which  is  often  as  much  mental  as  physi- 
cal, then  amputation  seems  to  be  indicated. 
While  the  operation  deprives  the  patient  of 
her  mammary  function  it  is  hardly  to  be  con- 
sidered mutilating  and  has  no  evil  sequcL-e. 
Opotherapy,  on  the  basis  of  an  endocrine 
etiology,  while  theoretically  possible,  is  nei- 


ther rational  nor  feasible  at  the  present  time, 
although  it  is  to  be  hoped  that  the  future 
development  of  this  field  of  medicine  will 
lead  to  a  new  and  more  satisfactory  method  of 
treating  this  rare  but  most  unpleasant  con- 
dition. 

REPORTS   OF    CASES 

Case  i.  (A349418.)  M.  P.,  a  girl  of  15,  was  ad- 
mitted to  the  Mayo  Clinic,  February  12,  1921,  com- 
plaining of  enlargement  of  both  breasts.  The  family 
history  and  past  history  were  irrelevant.  Her 
menses  had  started  during  the  previous  year  and 
were  perfectly  regular  in  time,  duration,  and  amount 
of  flow.  About  one  year  before  she  had  noticed  that 
her  breasts  were  becoming  larger.  There  had  been 
steady  progression  in  growth  until  at  the  time  of 
her  e.xamination  she  was  troubled  with  the  incon- 
venience and  burden  of  the  weight.  She  had  re- 
ceived X-ray  treatment  and  internal  medication. 

At  the  time  of  examination  the  girl  measured  5 
feet,  3.5  inches  in  height,  and  weighed  122  pounds. 
Before  the  onset  of  the  mammary  enlargement  she 
had  weighed  100  pounds.  Both  breasts  were 
greatly  enlarged  and  hung  to  the  level  of  the 
umbihcus.  On  palpation  they  were  found  "lumpy" 
in  consistency,  .\side  from  a  trace  of  albumin  and 
an  occasional  pus  cell  in  the  urine  the  remainder  of 
the  examination  was  negative. 

Operation  was  performed  February  17,  192 1 
(Pemberton),  a  simple  amputation  of  the  left  breast 
being  done.  February  23,  1921,  the  same  operator 
removed  the  right  breast.  The  postoperative  course 
was  not  remarkable  and  the  patient  was  discharged 
in  excellent  condition  March  10,  1921,  with  wounds 
entirely  healed. 

Paliiologisl's  report.  The  left  breast  weighed 
4200  grams  in  the  fresh  state;  the  skin  was  tense 
and  slightly  hypertrophied  and  the  nipple  flattened. 
There  was  no  dermatitis.  The  areola  was  not  dis- 
colored. On  section  a  pearly  white  slightly  succu- 
lent mass  of  fibrous  tissue  was  found  through  which 
were  scattered  punctate  translucent  areas  corre- 
sponding to  mammary  acini.  The  fibro-epithelial 
tissue  was  arranged  as  multiple  circumscribed  and 
encapsulated  fibro-adenomata,  and  as  diffuse  white 
areas  between  the  adenomata.  The  largest  of  the 
adenomata  was  about  s  centimeters  by  9  centimeters 
and  the  smallest  i  centimeter;  they  contained 
parenchyma  units  more  closely  grouped  and  in 
greater  number  than  in  other  areas.  In  the  nipple 
zone  the  radiating  lactiferous  ducts  stand  out 
poorly,  the  interstitial  areas  having  been  filled  with 
fibrous  tissue  to  such  an  extent  that  the  normal 
anatomy  was  greatly  distorted.  There  were  a 
number  of  small  cysts,  most  of  them  grouped  in  the 
upper  outer  qua(irant,  and  comprising  structures 
ranging  from  minute  dilated  acini  to  definite  cystic 
areas  5  millimeters  in  diameter  and  filled  with  a 
thin  clear  fluid.  Possibly  the  most  striking  feature 
was  the  absence  of  fat.     None  was  found  in  the 
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Fig.  I.  Fig.  2. 

Fig.  I.  Case  i.  Fibro-epithelial  type  of  massive 
hypertrophy.    Girl  aged  15. 

Fig.  2.  Case  i.  Patient  shown  in  Figure  i,  2  weeks 
after  operation. 

mass  of  the  breast  or  beneath  the  skin.  Only  a 
few  patches  of  adipose  tissue  were  seen  toward  the 
periphery  and  base.  Microscopic  sections  from 
the  tibro-adenomata  showed  the  stroma  to  be  about 
ten  times  as  abundant  as  the  parenchyma  and  to 
consist  of  loosely  placed  growing  fibrous  tissue  in 
the  process  of  differentiation.  The  stroma  cells 
were  mostly  spindle-shaped  with  a  faintly  eosino- 
philic cytoplasm  and  oval  or  elliptical  nuclei  which 
take  a  light  basophilic  stain.  There  was  a  diffuse 
stippling  of  the  nucleus  with  chromatin  particles 
and  in  some  cells  small  though  definite  nucleoli, 
single  or  double.  No  mitotic  figures  w-ere  observed. 
In  some  instances  the  cell  differentiation  was  not  so 
complete,  the  contour  being  more  circular  than 
ellipsoid,  the  nucleus  larger  and  staining  more 
faintly,  and  the  nucleoli  more  prominent.  Cell 
polarity  was  maintained  fairly  well,  the  axes  of  the 
spindles  being  parallel  in  most  places.  .\n  occa- 
sional small  lymphocyte  and  a  few  plasma  cells  were 
noted.  Only  a  few  capillaries  traversed  the  field. 
The  epithelial  elements  were  arranged  in  acinous 
form,  some  being  circular  and  others  irregular  in 
contour;  some  were  cystic  and  dilated,  some 
elongated.  The  irregularity  of  the  acini  seemed  to 
be  due  to  the  crowding  in  of  fibrous  tissue  rather 
than  to  the  reduplication  and  piling  up  of  layers 
of  cells.  The  adenoma  as  a  whole  was  circum- 
scribed and  encapsulated;  its  surface  was  covered 
by  the  two-layered  mammary  epithelium,  a  condi- 
tion which  suggested  that  the  whole  mass  had 
protruded  itself  into  a  canaliculus  and  might  well 
account  for  the  fact  that  the  process  has  been 
described  by  some  authors  as  "diffuse  intracanali- 
cular  fibro-adenoma."  The  individual  acini  were 
fined  with  two  layers  of  epithelium  presenting  a 
striking  illustration  of  cell  hypertrophy  and  of  the 
regenerative  process  described  by  MacCarty  as 
primary  cytoplasia.  Thus  the  inner  layer  consists 
of  large  cuboidal  cells  completely  differentiated,  that 
is    having    perfect    polarity,    strongly    basophilic 


Fig.  3- 
Fig.  3.     Case  i.     Cross  section  of  right  breast  showing 
libro-epithelial     type    of    hypertrophy    associated    with 
fibro-adenomata.       The  macroscopic  picture  closely  re- 
sembles that  of  the  growth  in  Case  3. 

cytoplasm  and  karyoplasm,  and  granular  nuclei 
and  nucleoli  which  are  not  prominent.  The  elements 
composing  the  outer  layer  were  of  the  nature  of 
tissue  reserve  cells  (te.xtoblasts).  In  addition  to 
extreme  hypertrophy  these  cells  showed  mor- 
phological signs  of  reproduction  and  were  still  in  the 
process  of  differentiation.  The  cytoplasm  was 
hydrophic  and  even  vesicular  in  some  instances; 
the  nucleus  was  large  and  stained  lightly;  the 
nuclear  granulations  were  finer  and  in  a  few  cells 
a  small  nucleolus  was  seen.  There  was  no  ceUular 
migration  or  breaking  through  of  the  so-called 
"basement  membrane"  at  any  point.  Many  acini 
contained  a  slightly  eosinophilic  fluid.  This  was 
probably  of  the  same  nature  as  the  ihaterial  found 
in  the  cysts. 

Sections  from  the  diffuse  fibro-epithelial  areas  not 
associated  with  fibro-adenomata  showed  the  stroma 
to  be  hundreds  of  times  more  abundant  than  the 
parenchyma.  The  fibrous  tissue  was  highly  differ- 
entiated and  markedly  eosinophilic,  being  loosely 
arranged  with  small  interstices  between  the  bundles. 
In  some  areas  the  fibers  had  taken  on  a  wavy  appear- 
ance. The  nuclei  dotting  the  field  were  typical 
of  normal  fibrous  tissue,  that  is,  spindle-shaped, 
markedly  basophilic,  and  small.  Occasional 
lymphocytes  were  found  but  there  was  nothing  to 
suggest  an  inflammatory  reaction.  The  sparse 
parenchyma  units  in  certain  areas  again  consisted 
of  acini  with  an  inner  layer  of  normal  differentiated 
ceUs  (textocytes)  and  an  outer  layer  of  tissue 
reserve  cells  (textoblasts)  showing  all  degrees  of 
hypertrophy  and  variable  signs  of  reproductive 
activity.  There  was  a  variation  also  in  the  size  of 
the  acini  in  such  areas  of  the  breast.  In  the  acini 
with  marked  cystic  dilatation  the  textoblasts  of  the 
outer  layer  was  very  inactive  and  all  the  cells 
lining  the  cysts  were  of  the  flattened  cuboidal  type. 

The  right  breast  weighed  2500  grams  and  was 
essentially  the  same  type  of  structure  as  the  left 
breast  except  that  it  contained  only  one  adenoma 
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Fig.  7.  I- 1 

Fig.  7.  Case  i.  -Acinus  from  such  a  field  as  Figure  6. 
Note  the  huge  cells  in  both  acinar  layers.  The  outer  cells 
(te.xtoblasts)  arc  in  the  process  of  differentiation.  (X500.) 

2.5  centimeters  by  3  centimeters.  This  adenoma 
occurred  near  the  nipple  zone  where  the  radiating 
ducts  stood  out  more  clearly  than  in  the  specimen 
from  the  left  side.  The  same  histological  features 
were  found  as  in  the  left  breast. 

A  pathological  diagnosis  was  made  of  bilateral 
massive  hypertrophy  of  the  breast,  fibro-epithelial 
in  type  and  associatetl  with  multiple  fibro-adeno- 
mata  and  numerous  small  cysts  (Figs,  i  to  8). 

Case  2.  (A242()30.)  M.  S.,  a  girl  aged  19,  came  to 
the  Clinic  August  8,  19 18,  complaining  of  enlarged 
breasts.  The  family  history  and  past  history  were 
unimportant.  Menstruation  had  begun  at  the 
age  of  14.  Periods  were  regular  but  lasted  only 
one-half  day,  the  amount  being  very  small,  with 
severe  pain  during  this  time.  The  breasts  began 
to  increase  in  size  just  before  puberty  and  had  been 
growing  jirogressivcly  larger.  There  had  been  no 
pain  but  the  appearance  of  the  enlarged  breasts 
had  been  a  source  of  mortification. 

Examination  showed  a  well  developed  girl, 
weighing  178  pounds,  normal  weight  being  about 


1-ig.  4.  Case  I,  Section  from 
fibro-adenoma.  Xote  the  irregu- 
larity of  acini  and  proliferation 
of  epithelial  and  fibrous  ele- 
ments.   (X50.) 

Fig.  5.  Case  I.  Interadenoma- 
lous  area.  Xote  the  high  degree 
iif  differentiation  in  stroma  and 
two  layered  mammarj-  acini, 
with  hjpertrophic  cells.    (X50.) 

Fig.  6.  Case  i ,  Section  from 
interadenomatous  area.  Note 
the  high  degree  of  differentiation 
in  stroma.  Also  the  hj'pertro- 
phy  and  proliferative  activity 
primary  cvtoplasia)  of  the  acinar 
.  Ah. 


Fig.  8.    Case  1.    Showing  the  intracanalicular  tendency 
of  the  growth  in  certain  areas. 


150  pounds.  She  had  mild  tonsillitis  and  dental 
caries.  The  breasts  were  very  large  and  pendulous, 
hanging  nearly  to  the  umbilicus.  The  enlargement 
seemed  to  be  diffuse  and  no  nodules  or  circumscribed 
tumors  were  palpated.  The  patient  was  advised 
to  return  home  and  wait,  in  the  hope  that  the 
breasts  might  undergo  spontaneous  regressive 
changes. 

April  1,5,  1920,  the  patient  returned  to  the  Clinic 
stating  that  for  the  past  2  months  she  had  been 
suffering  greatly  with  shooting  pains  in  both  breasts, 
chiefly  in  the  upper  outer  quadrant.  The  breasts 
themselves  had  remained  stationary  in  size,  and 
had  not  shown  any  changes  a.ssociated  with  the 
menses   which   had   continued  scanty  and   painfid. 

Kxamination  revealed  essentially  the  same  condi- 
tion. The  patient  insisted  on  operation  and  in 
consequence  a  simple  amputation  of  both  breasts 
was  performed  April  21,  1020  (Hedblom),  The 
postoperative  course  was  uneventful,  and  the 
patient  was  discharged  in  good  condition  May  S. 
1920.     She  was  heard  from  again  in  .Vpril,   1921. 
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Fig.  9. 

Fig.  9.  Case  2.  Adipose  t)pe  of  massive  mammarj- 
hypertrophy.     Girl  aged  19. 

Fig.  10.  Case  2.  Cross  section  through  breast  showing 
preponderant  adipose  tissue  streaked  with  fibro-epithelial 
strands. 

She  had  not  menstruated  since  the  operation  and 
had  comphiined  of  frequent  attacks  of  indigestion 
accompanied  by  vomiting.  Her  weight  was  17s 
pounds. 

Pathologist's  report.  The  right  breast  weighed 
2000  grams.  The  skin  was  shghtly  thickened  and 
the  nipple  flattened.  The  mass  of  the  breast  was 
made  up  of  fat  which  was  divided  into  a  number  of 
lobules  by  septa  of  fibrous  tissue  variable  in  size 
and  frequently  confluent.  The  parenchyma  was 
sparse  in  amount  and  distribution;  it  was  limited 
entirely  to  the  fibrous  tissue,  none  being  found  in 
the  fat  itself.  The  nipple  zone  also  was  invaded  by 
the  adipose  overgrowth  and  the  normal  anatomy 
was  obliterated.  Microscopic  sections  showed 
adipose  tissue  traversed  by  bands  of  highly  differ- 
entiated eosinophilic  fibrous  tissue.  There  was  a 
total  absence  of  acini  from  the  fat;  a  few  occurred  as 
elongated  units  in  the  fibrous  bands.  The  lining 
cells  were  disposed  in  two  layers,  were  slightly 
hypertrophic  and  showed  a  tendency  in  some  places 
toward  text oblastic  proliferation,  although  not  nearly 
so  marked  as  that  noted  in  Case  i. 

The  left  breast  weighed  2250  grams  and  was 
identical  in  structure  with  the  right. 

A  pathological  diagnosis  was  made  of  bilateral 
massive  hypertrophy  of  the  breast  of  the  adipose 
type  (Figs.  9  to  11). 

Case  3.  (.^276920.)  Mrs.  R.  C,  aged  36,  was 
admitted  to  the  Clinic  June  30,  1919,  complaining  of 
enlarged  breasts.  She  had  been  married  10  years 
and  had  one  child  nearly  s  .vears^  of  age.  With  the 
exception  of  an  appendectomy  performed  6  years 
before,  her  past  history  was  negative.  Her  menses 
had  always  been  regular  in  time,  amount,  and  dura- 
tion, and  without  pain.     The  onset  of  her  present 


Fig.  10. 


Fig.  n. 


Fig.  II.  Case  2.  Photomicrograph  of  typical  area  of 
fat  traversed  b}'  fibrous  tissue  band  containing  elongated 
acini.  This  picture  is  almost  identical  with  areas  from 
Case  4.    (X50.) 

condition  was  associated  with  her  only  pregnancy 
5  years  before  when  she  noticed  that  both  breasts 
were  beginning  to  enlarge.  She  was  delivered  at 
term  of  a  normal  child  which  she  nursed  without 
dilhculty.  However,  her  breasts  continued  to 
increase  in  size,  and  although  they  did  not  cause 
pain  she  wished  to  be  relieved  of  their  troublesome 
weight  as  well  as  of  the  impediment  which  they 
placed  on  her  normal  everyday-  movements. 

The  examination  revealed  nothing  important 
aside  from  the  mammary  glands,  both  of  which 
were  enormously  hypertrophicd,  hanging  almost 
to  the  pubes.  On  palpation  areas  of  thickening  were 
felt  in  different  portions. 

A  simple  amputation  of  both  breasts  was  per- 
formed July  17,  191Q  (Judd).  The  postoperative 
course  was  uneventful  and  the  patient  was  dis- 
charged July  25,  igig,  with  wounds  healed  and 
in  excellent  general  condition. 

Pathologist's  report.  The  left  breast  weighed 
2530  grams.  The  skin  was  thickened  and  the 
nipple  flattened.  There  was  no  sign  of  dermatitis  or 
superficial  discoloration.  On  cross  section  the 
specimen  was  found  to  consist  almost  entirely  of 
fibrous  tissue  studded  with  punctate  translucent 
areas  of  parenchyma.  There  were  a  number  of 
circumscribed  encapsulated  fibro-adenomata,  the 
largest  being  15  centimeters  and  the  smallest  7 
centimeters  in  diameter.  There  was  little  or  no  fat. 
Sections  from  the  adenomata  revealed  a  stroma 
composed  of  differentiating  and  differentiated 
fibrous  tissue,  and  of  acini  presenting  the  hyper- 
trophy and  exaggerated  primary  cytoplasia  or 
cellular  regenerative  changes  which  were  described 
in  Case  1.  The  interadenomatous  areas  consisted 
of   well  differentiated   fibrous  tissue  with  areas  of 
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Fig.   13.     Case  3.     Typical  lobular  grouping  of  acini. 
Kig.  14.     Case  3.     Intermediate  stage  of  destruction  of 
lobule  bv  invasion  of  fibrous  tissue. 


parenchyma  whose  acinous  units  tended  to  be  grouped 
together  after  the  manner  of  the  parenchyma  in  the 
breasts  of  parous  women.  However,  there  was  a 
further  interesting  feature  in  this  case.  The 
acinar  groups  in  certain  fields  were  circumscribed 
and  while  there  was  no  definite  capsule,  the  sur- 
rounding fibrous  tissue  was  arranged  in  a  con- 
centric manner.  In  other  areas  this  arrangement 
was  disturbed  by  a  peri-acinar  development  of 
fibrous  tissue.  In  the  earliest  stages  of  this  process 
proliferating  and  diflerentiating  fibroblasts  may  be 


Fig.    12.     Case  3.      Fibro-epilhelial   type   of   massive 
hypertrophy  which  began  with  pregnancy. 


Fig.  i.v  Fig.  10. 

Fig.  15.  Case  3.  Late  stage  in  destruction  of  lobule  by 
ingrowth  of  fibrous  tissue. 

Fig.  16.  Case  3.  Acini  showing  e.xaggerated  primary 
cytoplasia.     (X500.) 

seen  between  the  acini.  In  other  areas  a  further 
stage  was  found.  The  fibrous  tissue  had  developed 
in  the  acinous  area  to  such  an  extent  as  to  compress 
the  parenchyma  and  cause  at  first  the  isolation, 
later  the  atrophy,  and  finally  the  obliteration  of 
individual  mammary  alveoli.  That  the  epitheHal 
cells  were  not  without  resistance  was  shown  by  the 
fact  that  in  many  areas,  in  the  layer  of  tissue  reserve 
cells  (textoblasts),  the  cells  were  enlarged  and  showed 
morphological  signs  of  reproductive  activity. 

The  right  breast  weighed  2500  grams.  The  gross 
and  microscopic  pictures  were  essentially  identical 
with  those  of  the  left  breast.  The  largest  fibro- 
adenoma measured  3  centimeters  and  the  smallest 
I   centimeter  in  diameter. 

A  pathological  diagnosis  was  made  of  bilateral 
massive  hypertrophy  of  the  breast  occurring  in 
association  with  pregnancy;  the  fibro-epithelial 
tvpe  with  multiple  fibro-adenomata  (Figs.  12  to 
16I. 

Case  4.  (.\343701.)  Mrs.  N.  F.,  aged  41.  was 
admitted  to  the  CUnic  December  13,  1920,  com- 
plaining of  large,  painful  breasts.  She  had  been 
married  21  years  and  had  had  three  children.  Her 
youngest  child  was  13.  She  had  not  had  further 
pregnancies.  Her  menstrual  history  was  normal  in 
time  of  onset,  regularity,  and  flow.  She  had  had 
an  abdominal  operation  10  years  before  of  which 
she  did  not  know  details.  The  onset  of  her  condi- 
tion had  begun  i  year  before  and  12  years  subsequent 
to  her  last  pregnancy,  .\bout  this  time  she  also 
began  to  suffer  from  frequent  severe  headaches  and 
observed  swelling  of  wrists  and  ankles.  Her  breasts 
grew  progressively  larger  until  at  the  time  of 
examination  their  weight,  and  the  pain,  had  become 
a  burden. 

On  examination  the  patient  weighed  i66  pounds; 
her  blood  pressure  was  systoUc  120.  and  diastolic 
80.  There  was  a  slight  irdema  of  the  legs  and  a 
trace  of  albumin  in  the  urine.  Both  breasts  were 
greatly  enlarged.  The  right  breast  about  10  times 
normal  size,  was  at  least  one  and   one-third  times 
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Fig.  17. 

Fig.  17.  Case  4.  Cross  section  of  breast  siiowing  dis- 
tribution of  fatty  tissue  and  fibro-epithelial  bands  which 
divide  the  fat  into  lobes.  The  histological  structure  is 
similar  to  that  in  Figure  11,  Case  2. 


Fig.  18. 


Fig.  Ir 


Fig.  18.  Case  4.  Fibro-epithelial  band  traversing  fatty 
tissue.  The  acini  show  marked  primary  cytoplasia.  (X50.) 

Fig.  19.  Case  4.  Acinus  from  field  in  Figure  18,  show- 
ing primary  cytoplasia.)     (X500.) 


as  large  as  the  left.  Over  both  glands  the  super- 
ficial veins  stood  out  prominently.  On  palpation 
no  lumps  or  nodules  could  be  detected. 

December  15,  1920,  a  simple  amputation  of  both 
breasts  was  performed  (Harrington).  The  post- 
operative course  was  uneventful.  The  patient  was 
discharged  from  the  hospital  December  31,  1920, 
with  wounds  healed  and  with  general  condition 
excellent. 

Pathologist's  report.  The  right  breast  weighed 
22S5  grams.  The  skin  was  tense,  slightly  thickened, 
and  the  nipple  flattened.  On  section  the  mass  of 
the  breast  was  found  to  be  made  up  of  pale  lemon- 
colored  fat,  traversed  by  a  number  of  connective- 
tissue  bands  which  divided  it  into  a  number  of 
lobular  portions.  No  parenchyma  was  seen  in  the 
fat  and  the  normal  anatomy  of  the  nipple  zone  was 
obliterated  by  the  adipose  overgrowth.  Micro- 
scopic sections  showed  the  fibrous  tissue,  as  in  Case 
2,  to  be  highly  difTerentiated  and  markedly  eosino- 
philic. It  contained  relatively  few  acini,  those 
present  being  lined  by  a  double  layer  of  greatly 
hypertrophied  cells.  The  cells  of  the  outer  layer 
(textoblasts)  were  in  the  process  of  diflterentiation 
and  showed  the  signs  of  reproductive  activity 
described  in  the  other  cases.  The  acini  themselves 
were  small  and  compressed  by  the  surrounding 
fibrous  tissue.  The  reproductive  activity  (primary 
cytoplasia)  of  these  cells  could  well  be  interpreted 
as  a  species  of  biological  resistance  to  their  oblitera- 
tion by  the  compression  brought  about  by  the 
overgrowth  of  fatty  tissue. 

The  left  breast  weighed  1850  grams.  The 
structure  was  identical  with  that  of  the  right  and 
needs  no  separate  description. 

A  pathological  diagnosis  was  made  of  bilateral 
massive  hypertrophy  of  the  breast,  the  adipose  type, 
occurring  in  a  parous  patient  unassociated  with 
pregnane^'  (Figs.  17-19). 


SUMMARY 

1.  Massive  hypertrophy  of  the  breast  is  of 
two  types:  (a)  tibro-epithelial  and  (b)  adipose. 

2.  It  may  occur  between  the  ages  of  12  and 
48  but  is  most  frequently  associated  with 
puberty  or  pregnancy. 

3.  The  normal  development  of  the  breast 
seems  to  depend  on  the  ovary,  and  there  is 
evidence  which  strongly  suggests  that  the 
massive  hypertrophy  may  be  etiologically 
related  to  an  ovarian  malfunction. 

4.  If  spontaneous  regression  of  the  process 
fails  to  occur,  surgical  atnputation  is,  at 
present,  the  preferred  treatment. 
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BACTERIOLOGY  AND  PATHOLOGY  OF  FALLOPIAN  TUBES 
REMOVED  AT  OPERATION  ' 

By  ARTHUR  H.  CURTIS,  M.D.,  F.A.C.S.,  Chicago 

From  the  Pathologic  Laboratory  and  Gynecologic  Service  of  St.  Luke's  Hospital 


THE  present  report  covers  an  investi- 
gation of  fallopian  tubes  from  nearly 
three  hundred  patients.  One  hundred 
and  ninety-two  of  these  have  been  subjected 
to  most  painstaking  bacteriological  and 
histological  study. 

Before  considering  diseased  tubes,  I  wish  to 
make  a  brief  survey  of  associated  previous 
studies  which  concerned  infections  of  the 
external  genitalia,  the  cervi.x,  and  the  body 
of  the  uterus.  Investigation  of  the  endome- 
trium of  1 18  uteri,  removed  to  remedy  various 
pathological  conditions, ^  showed  that  chronic 
endometritis,  as  a  cHnical  entity,  is  very  un- 
common; persistent  infection  of  the  endome- 
trium almost  never  exists  unless  maintained 
by  other  lesions,  such  as  cervicitis  or  celluli- 
tis. During  the  same  study  of  the  endome- 
trium, in  certain  cases  normal  scrapings  were 
obtained  from  the  uterus;  then,  several  days 
thereafter,  in  the  endometrium  secured  by 
hysterectomy,  many  bacteria  and  histological 
evidence  of  acute  endometritis  were  found. 
It  would  appear,  therefore,  that  curettage  is 
not  to  be  regarded  as  a  perfectly  harmless 
procedure.  In  the  work  on  tubal  infections 
which  is  herewith  reported,  evidence  has  been 
obtained  which  serves  to  emphasize  particu- 
larly the  dangers  of  curettage  or  other  uterine 
instrumentation  in  patients  whose  pelvic 
organs  already  harbor  living  bacteria. 

Although  the  corporeal  endometrium  tends 
to  remain  free  from  chronic  infection,  histolog- 
ical examinations  and  cultures  from  cer- 
vices obtained  at  operation  have  revealed 
that  bacteria  frequently  lodge  in  these  tissues, 
notably  in  the  vicinity  of  the  actively-secret- 
ing glands  of  the  mucosa.  It  has  been  found, 
also,  that  granulations  and  strictures  are 
often  present  in  the  canal  of  the  cervix;  the 
frequency  and  importance  of  these  granula- 
tions and  strictures  seems  not  to  have  been 
sufficiently  recognized. 

_  -  A  combined  bacteriological  and  histological  study  of  the  endome- 
trium in  health  and  in  disease.  Surg.,  Gynec.  &  Obst.,  1918,  xxvi, 
178. 

'  Read  before  the  American  Gynecol 


It  should  be  noted,  also,  that  infection  is 
often  present  in  the  upper  cervix  as  high  as 
the  level  of  the  internal  os.  This  fact  demands 
special  emphasis  for  several  reasons:  first, 
the  channel  is  more  constricted  near  the 
internal  os  and  infectious  processes  are  partic- 
ularly stubborn  here  because  free  drainage 
is  easily  interfered  with;  second,  upper  cer- 
vix discharges  persistently  bathe  the  lower 
cer\ix  with  infectious  material  and  prevent 
recovery  of  the  latter;  again,  surgical  removal 
is  exceedingly  difficult,  and  even  the  ingenious 
operation  of  Sturmdorf  is  not  sufficiently 
extensive  to  yield  consistently  good  results 
in  this  type  of  case. 

That  special  importance  attaches  to  infec- 
tions of  the  cervix  is  evident  not  only  from 
the  disappearance  of  discharge,  but  also 
from  notable  improvement  in  general  health 
which  follows  complete  removal  of  the  endo- 
cervix  or  dilatation  and  radium  destruction 
of  the  hypertrophic  cervical  glands. 

One  other  source  of  chronic  leucorrhtra, 
although  less  important  than  disease  of  the 
cervix,  must  be  emphasized.  This  is  infec- 
tion of  Skene's  ducts.  Destruction  of  these 
ducts  very  frequently  results  in  cessation  of 
persistent  vulvovaginitis. 

Bacteriological   Study 
(See  Table) 

The  diseased  tissues  from  the  192  cases 
submitted  to  bacteriological  study  have  been 
placed  in  sterile  towels  immediately  upon 
removal  from  the  abdomen.  Smears  have 
been  made  and  all  except  portions  saved  for 
histological  examination  have  been  thorough- 
ly ground  and  the  entire  material  inoculated 
into  culture  media.  A  considerable  variety 
of  media  has  been  used.  Meat-infusion- 
ascites-blood-agar,  under  partial  oxygen  ten- 
sion, had  yielded  most  uniform  success  in 
cultivation  of  the  gonococcus. 

For  convenience  in  study,  these  patients 
have  been  arranged  in  three  groups:  those 
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TABLE  SHOWING  INCIDENCE  OF  BACTERIA  IN  PATHOLOGICALLY  ALTERED  FALLOPIAN  TUBES 

FROM  192  PATIENTS 
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•Both  gonoccoci  and  non-haemolytic  streptococci,  i  patient; 
streptococcus  infection,  i  patient. 


anaerobic  streptococci  with  other  growth,  i  patient;  tuberculosis  with  anaerobic 


with  grossly  active  inflammation,  those  with 
inflammation  demonstrable  only  upon  mi- 
croscopic examination,  and  those  without 
defmite  evidence  of  an  active  process. 

Cultures  were  positive  in  38  cases,  as  fol- 
lows: gonococcus,  19;  non-hasmolytic  strep- 
tococcus, 6;  hemolytic  streptococcus,  3; 
anaerobic  streptococcus,  5;  bacillus  coH,  3; 
mixed  infection,  3;  baciihis  proteus,  i.  Nine 
revealed  tuberculosis. 

Gonococcus,  ig.  It  should  be  emphasized 
that  the  cultures  have  been  made  from  the 
entire  thoroughly  ground  fallopian  tube, 
with  the  cxcejJtion  of  certain  portions  reserved 
for  histological  examination.  In  material 
so  studied  it  has  never  been  possible  to  ob- 
tain gonococci  from  patients  who  failed  to 
reveal  gross  evidence  of  active  inflammation 
at  the  time  of  operation  (Table). 

It  has  heretofore  been  impossible  to  form 
a  definite  clinical  estimate  of  the  length  of 
time  which  the  gonococcus  remains  viable  in 
the  fallopian  tubes;  this  is  particularly  true 
of  those  cases  in  which  patients  give  evidence 
of  recurrently  active  or  persistent  tul)al 
disease.  It  has  long  been  known  that  gono- 
cocci soon  disapi)ear  from  the  tuba!  mucosa, 
but  proof  that  infection  does  not  persist  in  the 
deejHT  tubal  structures  has  been  wanting. 
Whether  the  gonococcus  produces  a  chronic 
salpingitis  or  these  patients  suft'er  from  repeat- 
ed gonorrha'a  of  the  tubes  seems  to  me  an 


important  issue.  It  is,  therefore,  of  interest 
to  note  that  in  this  work,  in  all  of  which  cases 
the  fallopian  tubes  were  ground  and  promptly 
cultured  according  to  approved  modern 
methods,  it  has  rarely  been  possible  to  obtain 
viable  gonococci  from  patients  who  have  been 
free  from  fever  and  leucocytosis  for  a  period 
of  more  than  10  days  or  2  weeks.  The  fact 
that  good  growth  was  obtained  in  more  re- 
cent tubal  infections  is  evidence  of  satisfactory 
cultural  methods.  In  view  of  the  many 
cases  studied  in  this  way  I  feel  warranted  in 
the  deduction  that  the  gonococcus  lives  but 
a  short  time  in  the  tube;  in  other  words,  it 
seems  that  the  fallopian  tube  is  not  to  be 
regarded  as  a  focus  of  chronic  gonorrhoea! 
infection.  Persistently  active  gonorrhoea  of 
the  tubes  is  evidently  ascribable  either  to 
recurrence  of  infection  from  without  or 
repeated  invasion  of  bacteria  from  the  chron- 
icalh'  infected  lower  genital  tract. 

Detailed  description  of  these  19  cases 
which  yielded  gonococci  in  cultures  would 
not  be  of  material  interest.  It  will  perhaps 
be  a  surprise  to  many  clinicians  that  second- 
ary mixed  infection  has  not  often  been  en- 
countered. Only  one  patient,  with  excep- 
tional persistence  of  the  gonococcus,  merits 
special  attention.  This  patient,  free  from 
symptoms  of  an  acute  nature,  had  been 
curetted  for  relief  of  leucorrhtra  and  one  tube 
had  been  removed  6  months  before  admission 
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to  our  service.  We  found  an  abdominal 
fistula  communicating  with  the  tube  which 
remained.  Upon  removal,  this  tube  yielded 
the  gonococcus  in  pure  culture.  In  so  far  as 
could  be  ascertained,  there  had  been  no 
recent  exposure  to  fresh  infection  and  no 
instrumentation  of  the  cer\ix. 

The  relation  of  instrumentation  to  gono- 
coccal disease  of  the  tubes  may  be  illustrated 
by  mention  of  5  other  patients;  3  of  these, 
previously  subject  to  slight  pelvic  discom- 
fort, had  elsewhere  been  curetted  for  relief  of 
leucorrhoca,  and  thereafter  suffered  from  con- 
stant tubal  distress;  at  operation  all  revealed 
salpingitis  with  adhesions.  Two  others 
(these  treated  throughout  by  me)  acquired 
subacute  mild  tubal  infection  following  intra- 
cervical  silver  nitrate  treatments  for  relief  of 
leucorrhoea.  It  seems  that  there  is  distinct 
danger  of  low-grade  salpingitis  from  repeated 
instrumentation  of  the  infected  cervix. 

Non-hamolytic  streptococcus,  6.  Not  only 
in  the  non-ha?molytic  group,  but  also  in  infec- 
tions with  other  types  of  streptococci,  patho- 
logical evidence  of  an  active  inflammatory 
process  was  sometimes  encountered  long 
subsequent  to  the  introduction  of  infection; 
furthermore,  bacteria  were  more  persistent 
than  the  pathological  evidence  would  indicate. 
Streptococci  were  occasionally  isolated  in 
pure  culture  many  months,  or  even  years, 
after  the  acute  process  had  subsided. 

Non-hcTmolytic  streptococci  were  isolated 
from  the  tubes  of  2  patients  with  grossly  ac- 
tive inflammation  and  from  4  in  whom  the 
microscope  was  required  to  reveal  that  an 
active  process  still  persisted  (Table). 

From  a  patient  with  history  of  2  years' 
illness,  in  whom  there  was  a  right  pyosalpinx 
and  left  hydrosalpinx  with  cystic  ovar}%  both 
streptococci  and  gonococci  were  found  in 
cultures. 

Another  patient  gave  history  of  instru- 
mental tcmiination  of  a  6  weeks'  pregnancy 
in  1918.  Two  months  later,  fearing  another 
pregnancy,  she  inserted  a  catheter  and  also 
received  intra-uterine  instrumentation  by  a 
physician.  Offensive  leucorrhoea  and  pelvic 
discomfort,  increasing  in  severity,  persisted 
until  1920,  when  the  patient  came  under  the 
care  of  Dr.   Watkins.     Cervical  treatments 


were  tried  for  i  month.  Operation  at  the 
end  of  that  time  revealed  enlarged  tubes 
which  were  convoluted,  but  not  nodular. 
The  fimbriae  were  swollen,  slightly  adherent, 
not  occluded.  Firm  adhesions  completely 
covered  the  retroverted  uterus  and  tubes. 
Bacteriological  study   revealed   streptococci. 

One  patient  with  typical  non-ha?molytic 
streptococcus  infection  was  48  years  of  age, 
with  four  healthy  children.  She  gave  history 
of  two  spontaneous  miscarriages.  Manual 
removal  of  the  placenta  after  the  first  mis- 
carriage, 23  years  ago,  had  been  followed  by 
infection  with  recurrence  every  few  months 
from  that  time,  the  last  attack  7  months 
prior  to  operation.  The  abdomen,  when 
opened,  revealed  monster  hydrosalpinx,  one 
ovary  of  double  size,  and  a  large  uterus. 
Numerous  colonies  of  non-hcTmolytic  lancet- 
shaped,  short-chained  streptococci,  non- 
\'irulent  for  rabbits,  were  present  in  cultures. 

The  other  3  patients  whose  tubes  yielded 
non-hamolytic  streptococci  all  gave  history 
of  prolonged  illness  subsequent  to  abortion 
with  infection. 

Hccmolytic  streptococcus,  j.  A  patient  who 
had  long  suft'ered  from  moderate  pelvic  pain 
had  elsewhere  been  dilated  by  means  of  a 
laminaria  tent  and  then  curetted.  She 
entered  our  service  acutely  ill.  A  mass, 
apparently  in  the  right  tube,  extended  into 
the  cul-de-sac  and  yielded  foul  pus  on  vaginal 
puncture.  Cultures  -showed  great  numbers 
of  hemolytic  streptococci. 

Another  patient,  with  history  of  gonor- 
rhoeal  infection,  had  a  fist-sized  tubo-ovarian 
inflammatory  mass;  the  other  tube  showed 
typical  gonorrhceal  changes  upon  both  gross 
and  microscopic  examination.  Smears  and 
cultures  contained  many  long-chained  haemo- 
lytic  streptococci,  but  no  gonococci.  It 
appears  probable  that  there  had  been  a  pri- 
mary gonorrhceal  salpingitis  with  implanta- 
tion of  subsequent  streptococcus  infection. 

Hemolytic  streptococci  were  obtained 
from  one  patient,  34  years  old,  with  history 
of  abortion  from  an  unknown  cause  at  the 
age  of  29.  She  suffered  from  severe  persistent 
pelvic  pain.  Drainage,  performed  2  months 
before  operation,  yielded  an  abundant  tena- 
cious fluid   containing    gram-positive  diplo- 
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cocci.  Upon  abdominal  section  both  tubes 
and  ovaries  were  found  buried  in  old  inflam- 
matory exudate  and  adhesions,  and  were 
diflicult  to  identify.  Histological  examina- 
tion of  the  tubes  revealed  thickening,  large 
areas  of  lymphocytic  infiltration  in  the  deep 
wall  of  the  tube,  and  an  intact  endosalpinx 
with  much  cellular  exudate,  including  a 
moderate  percentage  of  plasma  cells.  Cultures 
yielded  enomious  numbers  of  ha;molytic 
streptococci.  Rabbits  injected  intravenously 
with  these  bacteria  developed  purulent  ar- 
thritis and  acute  nephritis. 

Anaerobic  streptococcus,  5  (see  "mixed 
growth").  A  large  patient,  with  postabor- 
tive pelvic  infection  of  2  years'  duration, 
failed  to  improve  after  many  months  of  pallia- 
tive treatment.  At  operation  there  was  rup- 
tured a  thin-walled  cystic  mass  deeply  buried 
in  the  left  pelvis.  The  contents  were  serous 
but  foul-smelling.  The  tube  and  ovary  on 
that  side  were  adjacent  to  the  mass,  much 
enlarged  and  firmly  adherent.  The  resis- 
tance of  adhesions  was  particularly  noted. 
Cultures  contained  numerous  colonies  of 
anaerobic  streptococci. 

A  patient  with  one  son  wished  to  avoid 
further  child-bearing.  She  had  been  re- 
peatedly aborted  without  serious  trouble 
until,  finally,  two  successive  attempts  to  rid 
the  uterus  of  another  pregnancy  were  fol- 
lowed by  severe  infection.  Upon  subsidence, 
of  acute  symptoms  she  remained  incapacitat- 
ed because  of  persistent  distress  in  the  right 
lower  quadrant,  and  continued  to  suffer 
greatly  at  the  time  of  my  first  examination, 
6  months  after  the  onset  of  infection.  A 
cyst-like  inflammatory  mass  was  palpable 
in  the  right  pelvis.  There  was  no  fever,  no 
leucocytosis.  At  operation  was  found  a 
foul-smelling  right  ovarian  abscess  the  size 
of  a  grape-fruit,  the  right  tube  finnly  adher- 
ent and  semi-necrolic,  the  fimbria'  free. 
The  other  tube  was  also  adherent  to  the 
abscess  and  (edematous,  but  was  free  at  the 
fimbriated  extremity.  Smears  of  the  pus 
revealed  numerous  gram-positive  di])lococci 
and  a  smaller  number  of  small  gram-negative 
bacilli.  In  cultures,  the  gram-negative  ba- 
cilli failed  to  develo]),  but  anaerobic  strep- 
tococci  were  present   in   rich   pure   growth. 


These    streptococci    were    not    virulent    for 
experimental  animals. 

A  woman  of  45,  married  6  years,  had  never 
been  pregnant.  The  historj-  and  physical 
examination  indicated  a  persistently  recur- 
rent gonorrha?al  infection  of  the  fallopian 
tubes.  Upon  removal,  the  tubes  were  found 
to  be  considerably  enlarged,  with  greatly 
thickened  walls  and  closed  fimbriated  ends, 
the  lumen  filled  with  green-yellow  pus.  A 
rich  growth  of  long-chained  anaerobic  strep- 
tococci was  recovered  in  pure  cultures.  There 
were  no  gonococci. 

A  patient  who  had  been  operated  upon  3 
years  before,  for  chronic  disease  of  the  tubes, 
presented  an  abdominal  sinus.  This  sinus 
communicated  with  an  enormous  necrotic 
ovary  by  means  of  an  almost  solid  fistulous 
tract,  the  size  of  one's  httle  finger.  Smears 
and  cultures  from  the  necrotic  material 
yielded  great  numbers  of  anaerobic  strepto- 
cocci. Histological  examination  showed  typi- 
cal tuberculous  changes. 

Bacillus  coli,  3.  A  patient  married  37 
years,  never  pregnant,  with  history  of  chronic 
vesical  distress  and  chronic  pelvic  pain,  had 
greatly  enlarged  tubes  closed  at  the  fimbri- 
ated ends.  One  tube  contained  thick  yellow 
pus;  all  other  evidence  indicated  chronic 
salpingitis  of  gonorrhceal  origin.  Bacillus  coli 
was  recovered  in  pure  culture  from  the  pus 
as  well  as  from  the  ground  wall  of  the  tube. 

A  girl  with  history  of  gonorrh(ral  infection 
for  over  i  year  was  operated  upon  for  reUef 
of  a  persistent  ovarian  abscess.  This  abscess 
contained  nearly-  a  litre  of  pus  and  revealed 
numerous  colon  bacilli  in  smears  and  cul- 
tures. There  were  no  gonococci.  The  chron- 
ically diseased  tubes  presented  both  gross 
and  microscopic  changes  typical  of  gonococcal 
infection. 

A  somewhat  similar  case  is  that  of  a  young 
woman  with  an  infected  thick-walled  cyst  of 
the  ovary.  Hoth  tubes  were  enlarged  and 
chronically  inflamed,  with  pathological 
changes  typical  of  gonorrh(val  disease. 
Cultures  revealed  pure  growth  of  bacilli  of 
the  colon  group. 

From  the  tubes  of  sevtral  other  patients 
occasional  colonies  of  colon  bacilli  were 
isolatetl. 
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Mixed  grou'lli,  3.  In  two  patients,  whose 
clinical  history  and  external  genital  examina- 
tion pointed  toward  venereal  infection,  persis- 
tent tubo-ovarian  abscesses  were  encountered. 
Numerous  bacteria,  chiefly  gram-negative 
cocci,  were  obtained.  There  were  no  gono- 
cocci,  but  pathological  changes  were  typical 
of  that  disease. 

In  this  connection  it  should  be  mentioned 
that  colonies  of  staphylococci  and  diphther- 
oid bacilli,  notably  the  former,  have  been 
fairly  numerous  throughout  this  work.  Ex- 
cept when  many  colonies  have  been  present, 
the  control  histological  study  has  permitted 
the  inference  that  they  were  incidentally  pres- 
ent; more  numerous  colonies  have  a  few  times 
been  suspected  to  play  a  more  important  role. 

A  patient  who  was  free  from  venereal  dis- 
ease and  had  been  infected  as  the  result  of 
criminal  abortion,  was  thereafter  curetted 
and  subsequently  underwent  vaginal  drainage 
for  an  accumulation  of  pus  in  the  pelvis. 
Symptoms  persisted  from  that  date.  At 
operation,  i  year  later,  we  found  a  greatly 
enlarged  left  ovary  containing  a  small  amount 
of  foul  pus.  The  tubes  were  densely  adher- 
ent, three  times  normal  size  and  very  firm; 
the  fimbrife  were  open.  Both  smears  and 
cultures  revealed  anaerobic  streptococci  and 
fusifonn  bacilli;  also  a  considerable  mixture 
of  other  bacteria,  notably  staphylococci. 

Bacillus  proteus,  i.  A  patient  without 
historj'  or  external  evidence  of  venereal  infec- 
tion, whose  husband  upon  examination  re- 
vealed no  suggestion  of  gonorrhoea,  was 
operated  upon  for  relief  of  pelvic  infection. 
Both  tubes  were  moderately  enlarged  and 
one  contained  mucus  and  blood.  The  fim- 
briated extremities  were  not  occluded.  Bac- 
teriological study  revealed  a  rich  growth  of 
bacillus  proteus  in  pure  culture.  Histologic- 
al examination  showed  an  active  inflammation 
of  the  endosalpinx.  There  were  numerous 
polynuclear  leucocytes  and  many  round  cells, 
of  which  a  large  proportion  were  plasma  cells. 
The  inflammation  was  restricted  to  the  vicini- 
ty of  the  tube  lumen;  the  deeper  mucosa  and 
muscle  layer  were  essentially  free  from  inva- 
sion. Integrity  of  the  columnar  epithelium 
and  absence  of  adhesions  between  the  folds 
of  endosalpiirx  were  also  noted. 


Pathology  ^ 

a.   gonorrhceal  disease  of  the  tubes 

From  the  chnical  history,  examination  of 
the  external  genitalia,  and  evidence  obtained 
at  operation,  together  with  laboratory  study 
of  the  tubes  in  this  series  of  nearly  300  pa- 
tients, it  has  been  possible  to  determine  that 
gonococcal  infection  was  responsible  for  the 
pathological  changes  in  more  than  70  per 
cent  of  the  cases.  Approximately  10  per 
cent  more  were  thought  to  have  been  primarily 
infected  with  the  gonococcus,  but  this  could 
not  be  determined  with  certainty. 

The  gross  features  of  recently  diseased 
gonorrhoeal  tubes  require  no  description. 
That  they  become  enlarged,  particularly  at 
the  outer  ends,  that  they  fall  downward  and 
backward,  that  the  fimbria?  become  occluded, 
and  that  adhesions  are  numerous,  is  common 
knowledge.  It  is  less  well  known  that  after 
cessation  of  the  active  process,  those  tubes 
which  have  undergone  only  catarrhal  changes, 
without  retention  of  fluid  within  the  tube, 
rarely  show  much  enlargement;  often  they 
arc  atrophic.  There  is  a  tendency  to  remain 
indurated  and  somewhat  nodular,  and,  when- 
ever other  lesions  persist,  it  is  usual  to  find 
occlusion  of  the  fimbria;. 

Several  tubes,  with  only  slight  changes, 
have  served  to  verify  tlie  mechanism  of 
tubal  occlusion  described  by  Ries.-  It  ap- 
pears that  inflammation  of  the  serosa  is 
followed  by  scar  formation  which,  upon  con- 
traction, makes  a  more  or  less  complete  purse- 
string  closure,  with  inversion  of  the  fimbria. 

More  frequently,  perhaps,  and  notably  in 
the  presence  of  ovarian  infection  or  other 
extensive  inflammation,  the  tube  occludes  by 
plastering  itself  upon  the  ovary,  uterus,  or 
broad  ligament. 

It  has  been  particularly  noted  that  a  single 
attack  of  salpingitis  seldom  results  in  marked 
permanent  increase  in  thickness  of  the  tube 
wall.   Greatly  thickened  tubes  are  most  often 

■For  literature  concerned  with  the  pathology  of  salpingitis  of 
acute  infectious  origin,  the  reader  is  referred  particularly  to  the  fol- 
lowing: Schriddc,  Drutsch.  med.  Wchnschr.,  igog;  also  \trhandl.  d. 
(Icsellsch,  deutsch  Nalurf.  u.  Aerzte,  Leipzig,  igoS,  Ixxx.  i  Th,,  ;  H., 
47;  Amersbach.  Monatschr.  f.  Geburtsh.  u.  Gynack,.  loio,  xxxn, 
H.  4.  444;  Heynemann,  Ztschr.  f.  Geburtsh.  u.  Gynack.  lyi.'.  Ixx, 
870;  Ploeger,  Arch.  f.  Gynaek.,  igii,  xcv,  634. 

2  Ries,  E.  The  mechanism  of  occlusion  of  the  tube.  Am.  J.  Obst., 
igog,  Ix,  No.  2. 
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associated  with  repeated  exposures.  If  the 
patient  can  be  early  isolated  from  the  source 
of  her  infection  there  is  reason  to  expect 
moderate  tubal  changes.  Only  occasionally 
are  gonococci  sufficiently  virulent  to  make  an 
exception  to  this  general  rule. 

Persistent  pyosalpinx  exemplifies  gonor- 
rhoeal  infection  in  severe  form;  it  is  particu- 
larly characterized  by  hyperplasia  and  indur- 
ation of  the  tube  wall.  In  a  lesser  measure 
the  same  holds  true  for  the  tubal  changes  of 
hvdrosalpinx.  The  belief  that  hydrosalpinx 
and  pyosalpinx  are  fundamentally  different 
lesions  has  not  been  borne  out  by  this  study. 
.\  comparison  of  histological  material  reveals 
innumerable  gradations  from  one  to  the 
other. 

In  greatly  thickened  old  tubes,  blood  ves- 
sels are  ver\'  numerous.  Aside  from  recog- 
nized tubal  pregnancy,  none  of  which  cases 
is  wittingly  included,  there  have  been  studied 
more  than  half  a  dozen  such  tubes  with  rich 
blood  supply  in  which  there  was  extensive 
hamorrhage  within  the  tube  lumen.  By 
means  of  serial  sections  it  was  possible  to 
demonstrate  the  site  of  blood  vessel  rupture 
in  one  case.  The  question  arises  whether  we 
have  not  placed  too  much  reliance  upon 
hiematosalpinx  as  a  dependable  evidence  of 
tubal  gestation.  Possibility  of  this  error  is 
increased  by  the  fact  that  microscopic  exam- 
ination of  these  blood-filled,  greatly  thickened 
tubes  reveals  an  overgrowth  of  distorted 
villi  which  might  easily  be  mistaken  for  the 
chorionic  villi  of  pregnancy. 

So-called  "salpingitis  nodosa"  has  been 
the  subject  of  much  discussion.  There  has 
been  a  tendency  to  ascribe  all  of  these  tubal 
nodulations  to  gonorrhcral  infection.  Some 
few  authors  have  adhered  to  the  belief  that 
they  are  due  to  congenital  anomalies.  All 
are  agreed  that  the  majority  of  such  tubes 
reveal,  histologically,  nests  of  gland-like 
columnar  epithelium  buried  beneath  the 
mucosa.  My  experience  agrees  with  that  of 
Ries,'  who  asserts  that  nodules  of  the  tube 
are  due  to  many  causes,  intlammatoiy  and 
non-inthimmatory;  the  microscope  best 
explains  the  etiology  of  any  doubtful  case. 
It  would  appear  that  the  vast  majority  are 

I  Rics,  E.  Xodularformsof  tubal  disease.  J.  Expcr.  Med.,  1897,  ii,  347. 


inflammatory  in  origin,  notabK'  the  result  of 
gonorrhoeal  infection;  less  often  tuberculosis 
is  responsible.  That  gland-like  nests  of 
cells  need  not  necessarily  be  present  is  evident 
from  study  of  a  tube  which  revealed,  grossly, 
a  typical  picture  of  salpingitis  nodosa,  and 
microscopically  presents  an  interstitial  gon- 
orrhoeal abscess  (Fig.  i).  A  grossly  identical 
nodule,  incidentally  discovered  at  the  time  of 
appendectomy,  was  removed  from  a  patient 
with  many  children  and  without  history  or 
evidence  of  infection;  this  proved  to  be  an 
adenomyoma  of  the  tube  (Fig.  2). 

The  adhesions  encountered  in  gonorrhoeal 
cases  possess  a  distinctive  clinical  character- 
istic; they  can  be  separated  by  manipulation 
or  blunt  dissection,  without  cutting.  When 
the  tubes  and  ovaries  could  not  be  freed  in 
this  manner,  irrespective  of  the  severity  or 
duration  of  the  salpingitis,  there  was  evidence 
of  infection  with  other  bacteria.  There  was 
a  single  notable  exception;  a  young  married 
woman  had  been  assaulted  when  a  girl  and 
at  that  time  suft'ered  from  symptoms  typical 
of  gonorrhoeal  disease.  External  examination 
revealed  evidence  of  healed  infection  which 
substantiated  the  history.  At  operation 
there  was  found  a  matting  together  of  the 
pelvic  viscera,  such  as  has  been  encountered 
after  extensive  radium  treatment  of  cancer 
cases.  Although  I  was  tempted  to  ascribe 
the  ])athological  changes  to  an  associated 
infection  with  other  bacteria,  neither  history 
nor  laboratory  evidence  justified  that  assump- 
tion. Upon  two  other  occasions  when  very 
dense  inseparable  adhesions  were  encountered, 
there  was  no  pre-operative  history  of  disease 
other  than  gonorrheal  infection;  it  was 
subsequently  learned,  however,  that  both 
patients  had  previously  undergone  instru- 
mental abortion  with  severe  infection. 

Ilisloloj^y.  In  the  early  stages  there  is 
swelling  of  the  endosalpinx  with  more  or  less 
destruction  of  the  columnar  epithelium. 
Fusion  of  adjacent  folds  of  villi  is  frequent; 
this  is  a  characteristic  feature.  Later,  the 
mucosa  often  bi^'f*^"!'^*  much  crippled  and 
(jislorled.  (iland-likc  nests  of  columnar 
epithelium  are  sometimes  found  deeply  buried 
in  the  wall  of  the  tube  and  inflammatory 
diverticula   extend   far  beneath    the  mucosa 
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Fig.  I.  Fig.  2, 


Fig.  I.  Salpingitis  nodosa.  Microscopically,  a  gonor- 
rhceal  abscess  in  the  tube  wall. 

Fig.  2.  Salpingitis  nodosa.  Grossly  identical  with  the 
nodule  seen  in  Figure  i.  Serial  sections  reveal  an  adeno- 
myoma  of  the  tube.  Removed  from  a  patient  with  many 
children  and  without  history  or  evidence  of  pelvic  infec- 
tion. 


Fig.  }.  Gland-like  nests  of  columnar  cells  buried  in 
wall  of  tube.  Gonorrhceal  infection.  Longitudinal  and 
serial  sections  reveal  that  these  nests  communicate  with 
the  tube  lumen. 

Fig.  4.  Mucosa  of  healed  gonorrhocal  tube;  typical 
adhesions  between  villi. 
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(Fig.  3);  this  is  particularly  true  of  tubes 
with  pyosalpinx  or  hydrosalpinx. 

The  cellular  exudate  of  gonorrhoeal  sal- 
pingitis is  not  confined  to  the  mucosa  but 
penetrates  all  layers  of  the  tube  wall.  The 
most  intense  inflammatory  reaction,  however, 
is  in  the  mucosa,  and  here  it  persists  until 
healing  is  complete. 

Aside  from  polynuclear  leucocytes,  whose 
numbers  var>'  in  proportion  to  the  activity 
of  the  process,  lymphocytes  and  plasma  cells 
predominate.  The  exact  diagnostic  signifi- 
cance of  plasma  cells  as  evidence  of  gonor- 
rhceal  infection  requires  mention.  Plasma  cells 
are  characteristic  of  gonorrhceal  salpingitis 
and  most  strongly  suggest  this  disease.  But 
it  may  be  positively  stated  that  they  are  not 
to  be  depended  upon  as  pathognomonic; 
they  are  often  present  and  are  sometimes 
numerous  after  non-gonorrhceal  postabortive 
infection. 

In  the  course  of  time,  if  there  has  been 
only  a  catarrhal  salpingitis,  there  may  re- 
main very  little  change  in  the  tube.  All 
cellular  exudates  may  eventually  disappear, 
but,  even  with  excellent  recovery,  the  micro- 
scope reveals  adhesions  between  villi  (Fig.  4) 
and  an  unusually  abundant  blood  supply. 

After  pyosalpinx,  and  to  a  lesser  degree 
after  hydrosalpinx,  all  histological  lesions  in 
the  healed  lube  are  more  extreme  than  those 
which  follow  simple  catarrh  of  the  tube.  In 
that  jiortion  not  thinned  out  by  fluid  pres- 
sure there  is  hyperplasia  of  the  wall  and  a 
varying  amount  of  distortion  of  the  muscle 
layers.  The  previously  mentioned  nests  of 
columnar  epithelium  are  particularly  worthy 
of  mention.  Longitudinal  or  serial  sections 
of  the  tube  reveal  that  most  of  these  deeply 
buried  gland-like  nests  of  columnar  cells  are 
really  connected  with  the  mucous  lining  of 
the  tube. 

B.   TUB.AL  DISE.'VSE  OF  OTHER  ACUTE  IN- 
FECTIOUS ETIOLOGY  ' 

In  somewhat  more  than  15  per  cent  of  these 
patients  the  tubal  pathology  is  belicveil  to 

*  The  conclusion  that  Ronococci  h:u]  not  been  present  is  based  upon 
ncKalivc  evidence  as  well  as  uiwn  examination  of  the  diseased  [lelvic 
organs.  When  possible,  an  e-xaminalion  of  the  husband,  including  a 
search  of  the  urine  for  residual  evidence  of  old  infection,  has  been  made. 
Uncertain  cases,  those  patients  with  thickened  Skene's  ducts,  urethral 
Rranulalinns,  Ilarlholin  duct  involvement,  or  with  history  of  notable 
urinary  disturbance,  are  excluded  from  the  non.gonorrha>al  group. 


have  been  entirely  due  to  other  pus-producing 
bacteria,   notably  streptococci. 

Tabulation  of  the  gross  changes  encountered 
in  these  non-venereal  infections  reveals  that, 
when  salpingitis  occurred,  it  was  most  often 
but  a  part  of  the  pathological  picture  rather 
than  the  chief  lesion.  Cases  in  which  the 
tubes  present  the  essential  pathology  seem 
not  usual  in  such  infections.  The  most 
notable  exception  to  this  is  the  fairly  fre- 
quent occurrence  of  non-gonorrhocal  hydrosal- 
pinx. Occasionally  pyosalpinx  complicates 
a  puerperal  abscess  of  the  ovar}-. 

The  diagnosis  of  salpingitis  of  a  non- 
gonorrhceal  nature  is  usually  possible  even 
in  the  absence  of  growth  in  cultures.  As 
just  mentioned,  the  tubal  changes  may  pre- 
sent but  a  minor  part  of  the  picture.  The 
typical  lesion  consists  in  perisalpingitis  with 
adhesions  w-hich  vary  in  number  and  density 
(Fig.  5).  The  adhesions  are  often  delicate 
and  few;  this  seems  particularly  to  charac- 
terize mild  colon  bacillus  infections.  On  the 
other  hand,  virulent  streptococci  leave  most 
dense  adhesions  without  available  lines  of 
cleavage.  Finnly  bound,  matted  tissues, 
which  resist  all  attempts  at  blunt  dissection 
speak  strongly  for  streptococcus  or  tubercu 
lous  infection.  Even  though  there  has  been 
a  primary  gonorrhceal  salpingitis,  adhesions 
which  necessitate  extensive  cutting  suggest 
that  other  infection  has  also  been  present. 

The  tube  walls  may  reveal  little  change. 
Palpable  induration  is  often  wanting.  The 
fimbriated  ends  tend  to  remain  patulous. 
The  microscope  most  often  fails  to  sht)w 
extensive  changes  of  the  endosalpinx. 

Even  if  there  be  extensive  inflammation 
of  the  endosalpinx,  few  adhesions  form  be- 
tween the  folds  of  the  mucous  membrane 
provided  the  limbriated  ends  of  the  tubes 
remain  open  (Fig.  6). 

There  is  much  less  desquamation  of  the 
epithelium,  and  plasma  cells  are  less  common 
than  in  gonorrhcral  infection.  The  assertion 
that  the  villi  are  never  so  filled  with  cellular 
exudate  and  are  never  so  "fat"  as  in  gonor- 
rhceal disease,  is  contrary  to  my  experience. 

In  those  much  less  common  cases  which 
present  occluded  fimbria'  ami  accumulated 
fluid  within  the  tube,  attempts  to  difteren- 
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Fig.  5.  T\'pical  non-gonorrhoeal  tubal  lesion.  Marked 
perisalpingitis  with  adhesions.  The  iimbrice  are  usually 
free,  the  mucosa  little  affected. 

Fig.  6.  Xon-gonorrhfcal  tubaldisease,  whichislessconi- 
mon  than  that  which  is  shown  in  Figure  5.  Even  with 
extensive  inflammation  of  the  endosalpinx,  as  here  shown, 
few  adhesions  form  between  the  villi  provided  the  tubes 
remain  patent.  This  patient  had  persistent  tubo-ovarian 
streptococcus  infection;  operation  i  year  subsequent  to 
pelvic  drainage  of  puerperal  abscess. 


FiK-  S. 

Fig.  7.  Streptococcus  hydrosalpinx;  a  less  common 
tj'pe  of  non-gonorrhoeal  tubal  lesion.  Such  tubes  reveal 
adhesions  between  villi,  buried  nests  of  columnar  cells, 
and  other  features  supposed  to  characterize  gonococcus 
infection;  histological  evidence  alone  is  inadequate  for 
positive  differential  diagnosis. 

Fig.  8.  Tuberculous  salpingitis.  The  mucosa  is  the 
chief  seat  of  infection.  Hyperplasia  of  the  mucosa,  dense 
adhesions  between  villi,  great  numbers  of  giant  cells,  and 
extensive  tubercle  formation  are  usual  microscopic  features. 
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tiate  from  the  corresponding  tubes  of  gonor- 
rhccal  disease  have  been  unsatisfactory'.  My 
experience  indicates  that  the  villi  frequently 
adhere;  buried  nests  of  columnar  cells  are 
found,  just  as  in  gonorrhceal  infection.  There 
is  perhaps  a  tendency  to  less  cellular  infiltra- 
tion. Plasma  cells  are  not  so  evident.  If 
we  may  judge  from  the  present  study,  how- 
ever, it  is  extremely  difficult  to  make  a  cer- 
tain diagnosis  of  streptococcic  hydrosalpinx 
or  pyosalpinx  from  the  histological  evidence 
alone. 

C.    TUBERCULOUS  SALPINGITIS  (EXCLUSIVE  OF 
GENERALIZED    TUBERCULOUS    PERITONITIS) 

Tuberculous  tubes,  in  the  absence  of  gen- 
eralized tuberculous  peritonitis,  were  en- 
countered in  5  per  cent  of  these  patients. 

Not  once  was  tuberculosis  diagnosed  in  the 
operating  room,  although  several  times  sus- 
pected and  looked  for.  Careful  postopera- 
tive scrutiny  in  the  laboratory  revealed  gross 
tuberculosis  in  less  than  one-half  of  these 
patients;  in  3  an  appearance  suggestive  of 
tuberculosis  was  confirmed  by  the  microscope. 

Nearly  all  of  these  tubes  were  held  by  dense 
adhesions;  in  only  a  few  cases  were  they  com- 
paratively free.  Many  of  the  adhesions 
could  not  be  separated  by  blunt  dissection 
and  were  firmly  resistant  even  on  cutting. 

In  general  the  gross  pathology  was  similar 
to  severe  recurrent  gonorrhceal  salpingitis. 
Pallor  was  sometimes  a  distinctive  feature. 
The  tubes  were  all  considerably  enlarged 
and  usually  much  indurated.  Pus  tubes  of 
enormous  size  and  tubes  with  extensive  cal- 
cification, as  described  by  Williams'  and 
others,   were  not  encountered. 

The  fimbriated  extremities  of  the  tubes 
were  adherent  or  occluded  in  two-thirds  of 
the  cases;  caseous  material  could  be  expressed 
from  some  of  the  tubes  which  remained  ojjcn. 
E-xperience  with  this  .small  group  of  patients 
indicates  that  occlusion  of  the  fimbria"  is  fre- 
quent, but  distinctly  less  usual  than  in  gon- 
ococcus  infections  of  corresponding  severity. 

The  opened  tubes  revealed  that  thickening 
was  chietly  due  to  hyperplasia  of  the  mucosa. 
The  tube  lumen  was  often  tortuous,  {)artly 

*  Williams,  J.  Whitridgc.  Tuberculosis  of  the  femulc  generative 
organs.    Johns  Hopkins  Hosp.  Reports,  1893,  iii,  8$. 


obstructed  or  obliterated.  Gross  tubercles 
and  ulcerations,  although  present,  were  not 
observed  in  this  series  so  numerously  as  in 
Williams'  cases. 

The  chief  histological  features  were  adhe- 
sions between  the  hyperplastic  folds  of  mu- 
cosa, great  numbers  of  giant  cells,  and  nu- 
merous tubercles.  The  muscle  layers  and 
serosa  were  seldom  involved. 

CONCLUSIONS 

1.  From  the  clinical  history,  examination 
of  the  external  genitalia,  and  evidence  ob- 
tained at  operation,  together  with  laboratory- 
study  of  the  tubes  in  this  series  of  nearly  300 
patients,  it  has  been  possible  to  determine 
that  gonococcal  infection  was  responsible  for 
the  pathological  changes  in  over  70  per  cent 
of  the  cases.  Approximately  10  per  cent 
more  were  thought  to  have  been  primarily 
infected  with  the  gonococcus,  but  this  could 
not  be  deteniiined  with  certainty. 

2.  In  somewhat  more  than  15  per  cent  of 
these  patients  the  tubal  patholog}'  appears  to 
have  been  entirely  due  to  other  pus-producing 
bacteria,  notably  various  types  of  streptococci. 

3.  Tuberculous  tubes,  in  the  absence  of 
generalized  tuberculous  peritonitis,  were  en- 
countered in  5  per  cent  of  the  cases. 

4.  Bacillus  coli  is  particularK'  frequent  in 
tubo-ovarian  abscesses  of  large  size.  As  a 
primary  cause  of  salpingitis  neither  the  colon 
bacillus  nor  the  staphylococcus  appears  to 
be  of  notable  importance. 

5.  It  has  almost  never  been  possible  to 
obtain  gonococci  in  cultures  from  thoroughly 
ground  fallopian  tubes  removed  from  pa- 
tients who  have  been  free  from  fever  and 
leucocytosis  for  a  period  of  more  than  10 
days  or  2  weeks.  The  fallopian  tube  appears, 
therefore,  not  to  be  a  focus  for  chronic  gon- 
orrha'al  infection.  Persistently  active  gon- 
orrhoea of  the  tubes  is  evidently  ascribable 
either  to  recurrence  of  infection  from  without 
or  repeated  invasion  of  bacteria  from  the 
chronically  infected  lower  genital  tract. 

6.  Tubal  infections  with  various  types  ol 
streptococci  yieldctl  pathological  evidence 
of  an  active  infiammatory  process  long  sub- 
sequent to  the  introduction  of  infection,  and 
streptococci  were  occasionally  isolated  many 
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months,  or  even  years,  after  the  acute  proc- 
ess had  subsided. 

7.  Gonorrhoeal  pelvic  infection  primarily 
involves  the  tubes,  with  resultant  thickening, 
induration,  closure  of  the  fimbriated  ends, 
and  pelvic  adhesions  which  are  amenable  to 
separation  by  blunt  dissection.  Microscopi- 
cally, the  folds  of  the  mucosa  are  found  ad- 
herent, pockets  of  gland-like  columnar  epithe- 
lium extend  deeply  into  the  wall  of  the  tube, 
blood  vessels  are  numerous,  and  plasma  cells 
are  characteristic. 

8.  If  the  patient  can  be  early  isolated  from 
the  source  of  her  infection,  a  single  attack  of 
gonorrhoeal  salpingitis  is  usually  borne  with- 
out protracted  clinical  symptoms  or  severe 
pathological  results.  Greatly  thickened  tubes 
are  most  often  associated  with  repeated  ex- 
posures. 

9.  Implicit  reliance  should  not  be  placed 
upon  hematosalpinx  as  dependable  e^'idence 
of  tubal  gestation.  Hamorrhage  may  occur 
in  greatly  thickened  gonorrhoeal  tubes. 

10.  Salpingitis  nodosa,  although  most  fre- 
quently of  gonorrhoeal  origin,  may  be  due  to 
one  of  many  causes,  either  inflammatory  or 
non-inflammatory;  the  microscope  best  ex- 
plains the  etiology  of  any  doubtful  case. 

11.  In  streptococcus  infection  tubal  in- 
volvement is  usually  but  a  part  of  the  picture. 
Perisalpingitis  is  the  most  frequent  type  of 
tubal  lesion.  Even  though  there  be  an  exten- 
sive salpingitis,  the  fimbriated  extremities 
will  very  likely  remain  open;  the  mucous 
membrane  folds,  or  "villi,"  of  such  tubes 
show  few  adhesions.  On  the  other  hand, 
with  the  less  common  occurrence  of  occluded 
fimbriae  and  accumulated  fluid  within  the 
tube,  adhesions  are  present  between  the  villi 
and  there  are  nests  of  columnar  cells  in  the 


tube  wall;    dift'erentiation    from   the  gonor- 
rhoeal tube  is  then  difficult. 

12.  Tuberculosis  is  very  likely  to  be  over- 
looked if  routine  histological  preparations 
are  not  made.  When  limited  to  the  pelvic 
organs  it  is  difficult  to  establish  a  diagnosis 
from  the  gross  appearance  alone.  Unusually 
resistant  adhesions  suggest  tuberculous  or 
streptococcus  infection. 

13.  Somewhat  similar  operative  measures 
appear  indicated  in  streptococcus  and  in 
tuberculous  salpingitis.  In  both  diseases 
infection  is  not  usually  confined  to  the  tubes; 
in  both,  viable  bacteria  are  often  still  present 
in  the  tissues  at  the  time  of  operation  and 
there  is  danger  of  chronic-postoperative 
infection  of  the  ovaries.  Particularly  in 
regard  to  extirpation  of  the  ovaries,  more 
radical  surgery  appears  indicated  than  in 
gonorrhoeal  infections  of  corresponding  sever- 

14.  The  results  of  this  work  again  direct 
attention  to  the  dangers  of  uterine  instru- 
mentation. Nearly  all  streptococcus  infec- 
tions in  this  series  were  traceable  to  instru- 
mental abortion  or  subsequent  intra-uterine 
manipulation;  some  tubal  infections  recurred 
after  curettage;  tent  dilatation  was  followed 
by  streptococcic  pelvic  abscess.  It  would 
appear  that  the  normal  uterus  and  fallopian 
tubes  are  comparable  with  an  unopened  tube 
of  culture  media;  passage  of  instruments 
through  the  bacterial  barrier  of  the  internal 
OS  is  analogous  to  removal  of  the  cotton  plug, 
and  nature  is  not  always  able  successfully 
to  combat  infection  before  serious  lesions 
have  resulted.  This  is  particularly  true  if 
infection  which  has  been  previously  intro- 
duced is  stirred  up  through  subsequent 
instrumentation. 
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THE   TREATMENT   OF   PYELITIS' 

By  HERMAN  L.  KRETSCHMER,  M.D.,  F.A.C.S.,  Chicago 


THIS  paper  is  based  upon  a  study  of  200 
cases  of  renal  infection.  Lesions  of  the 
kidney  and  lower  urinary  tract  of  a  defi- 
nite surgical  nature,  such  as  renal  tumor, 
stone  and  tuberculosis,  stricture  and  stone  of 
the  ureter,  infections  of  the  kidney  secondary 
to  hypertrophy  and  carcinoma  of  the  pros- 
tate, carcinoma  and  calculi  of  the  bladder, 
and  strictures  of  the  urethra  are  not  included. 
The  series,  therefore,  includes  cases  that  are 
usually  designated  as  pyelitis  or  pyelonephri- 
tis. 

CLASSIFICATION 

The  200  cases  may  be  divided  into  the  fol- 
lowing clinical  groups:  pyelitis  of  infancy  and 
childhood,  pyehtis  of  pregnancy,  pyeUtis  of 
matrimony,  pyelitis  following  surgical  opera- 
tions, and  cases  of  simple  pyelitis. 

Colon  pyelitis  occuring  in  newly  married 
women  has  been  termed  by  Wildbolz  (i) 
"defloration  pyelitis."  This  type  of  colon 
infection  has  also  been  described  by  Rosving 
(2),  Sippel  (3),  and  doubtless  others.  In  some 
of  these  cases  there  may  or  may  not  be  a  co- 
existing involvement  of  the  bladder.  It  is  be- 
lieved that  tears  of  the  hymen  serve  as  atria 
through  which  the  colon  bacilli  gain  entrance. 

In  this  .series  there  occurred  3  cases  that 
belong  to  this  group  or  classification. 

PREDISPOSING  FACTORS 

In  this  group  of  cases,  careful  search  was 
made  for  the  presence  of  lesions  of  other  or- 
gans which  might  in  some  way  have  been  fac- 
tors in  predi.-iposing  to  the  occurrence  of  kid- 
ney infections  or  which  might  perhaps  have 
been  instrumental  in  causing  relapses  or  in 
some  way  have  contributed  to  the  failure  of 
treatment. 

Early  in  this  work  I  was  impressed  by  the 
fact  that  many  of  the  patients  had  lesions  of 
the  gastro-intestinal  tract.  These  were  chiefly 
bowel  lesions,  and,  of  these,  constipation  head- 
ed the  list.  Thirty  per  cent  of  the  patients 
gave  a  history  of  constipation  of  varying  de- 
gree, for  which  laxatives  and  purgatives  were 


used,  in  some  instances,  almost  to  abuse.  In 
a  small  number  of  instances,  the  patients 
suffered  from  lesions  of  the  rectum  such  as 
haemorrhoids,  and  from  lesions  of  the  anus, 
such  as  fissures  and  fistulas;  these  may  un- 
doubtedly have  been  factors  in  producing 
colon  bacillus  infections  and  must  be  taken 
into  consideration  in  each  case  when  the  gen- 
eral plan  of  treatment  is  outlined. 

Lesions  of  the  male  genital  tract  received 
due  consideration.  The  presence  of  infection 
in  the  prostate  and  seminal  vesicles  was  es- 
tablished by  rectal  examination,  and  by  exam- 
ination of  the  strippings  obtained  from  the 
prostate  and  seminal  vesicles  for  the  pres- 
ence both  of  pus  and  of  micro-organisms.  In 
several  cases  in  which  we  were  able  to  clear 
up  the  kidney  infection,  the  patients  were 
sent  back  to  the  family  physician  who  was 
instructed  to  continue  treating  the  prostate 
and  seminal  vesicles  by  the  usual  methods. 
In  those  instances  in  which  this  part  of  the 
treatment  was  not  carried  out,  there  were  re- 
currences of  the  kidney  infection.  On  the 
other  hand,  when  the  infections  in  the  pros- 
tate and  seminal  vesicles  were  finally  cleared 
up,  the  kidneys  remained  free  of  infection; 
hence  it  has  been  routine  in  treating  our  cases 
of  pyelitis  in  the  male  to  direct  the  treatment 
not  only  to  the  kidney  but  also  to  the  pros- 
tate and  seminal  vesicles  whenever  they 
showed  the  presence  of  infection,  recent  or 
remote.  Of  the  78  male  patients  whom  we 
have  had  under  observation  and  treatment 
31,  or  39.7  per  cent,  had  infections  of  the 
prostate,  the  seminal  vesicles,  or  both. 

Age.  Renal  infections  may  occur  at  any 
time  of  life  although  the  largest  number  of 
cases  that  come  under  observation  are  seen  in 
adults.  Recent  observations  show  that  in- 
fants and  children  often  suffer  from  pyelitis. 
No  doubt  many  of  the  cases  of  cystitis  in  in- 
fants and  children  are  in  reality  cases  of  pye- 
litis, in  substantiation  of  which  assertion  men- 
tion should  be  made  of  a  recent  publication  on 
colon  bacillus  infection  of  the  urinary  tract 
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in  infants  and  children  in  which  it  was  shown 
that  all  the  cases  were  pyelitis,  cystitis  pure 
and  simple  being  strikingly  absent.  (4) 

In  the  present  series  there  were  24  cases  of 
pyelitis  in  infants  and  children  between  the 
ages  of  7  months  and  io}i  years.  The  young- 
est patient  treated  was  7  montlis  old  and  the 
oldest  75  years  old. 

TABLE  OF  AGES 

7  months  to  10  years  24 

II  years      to  20  years  4 

21                to  30  years  42 

31                to  40  years  51 

41                to  50  years  26 

SI                to  60  years  24 

61                to  70  years  14 

71                to  80  years  5 

."^ge  not  stated  10 

From  the  foregoing  table  it  wiU  be  seen 
that  the  largest  number  of  cases,  25.5  per 
cent,  occurred  between  the  ages  of  31  and  40. 

Sex.  Formerly  it  was  beUeved  that  renal 
infections  were  rare  in  women.  The  perfection 
of  modern  diagnostic  instruments  and  the  re- 
cent intensive  study  that  has  been  devoted  to 
this  topic  have  completely  disproved  this  old 
view.  Indeed,  if  one  takes  into  consideration 
certain  renal  infections  which  occur  only  in 
women,  such  as  pyehtis  occurring  during  and 
after  pregnancy,  the  number  of  cases  of  pye- 
litis in  girl  babies,  the  association  of  renal  in- 
fections with  lesions  of  the  female  generative 
organs,  and  the  onset  of  renal  infections  after 
extensive  gynecological  operations,  one  may 
safely  say  that  renal  infections  occur  more  fre- 
quently in  women  than  in  men.  An  analysis 
of  the  series  showed  the  following:  males,  39 
per  cent;  females  61  per  cent.  Thus  it  will  be 
seen  that  this  condition  occurs  much  more 
frequently  in  women  than  it  does  in  men. 
These  figures  are  in  accord  with  the  views 
generally  held  that  pyehtis  occurs  much  more 
frequently  in  women  than  in  men. 

BACTERIOLOGY 

The  statement  is  very  often  made  that 
colon  bacillus  infection  of  the  kidney  is  the 
infection  most  frequently  seen  clinically.  This 
statement  is  borne  out  by  an  analysis  of  the 
bacteriology  of  these  200  cases.  Colon  bacilli 
were  present  in  132  cases;  staphylococci  in  28 
cases;  streptococci  in  i  case;  colon  bacilli  and 


staphylococci  in  10  cases;  streptococci  and 
staphylococci  in  2  cases;  and  in  27  cases  the 
cultures  were  not  stated. 

With  reference  to  the  relative  frequency  re- 
garding the  location  of  the  infection,  it  may  be 
stated  that  in  this  series  99  cases  showed  posi- 
tive cultures  from  both  the  right  and  the  left 
sides;  in  32  cases,  positive  cultures  were  ob- 
tained from  the  right  kidney  only;  and  in  17, 
from  the  left  kidney  only ;  and  in  2 1  cases  the 
bladder  and  right  and  left  kidneys  showed  ster- 
ile cultures  although  pus  was  demonstrated  mi- 
croscopically in  these  cases.  Therefore,  these 
21  cases  should  be  added  to  the  99  bilateral 
cases  previously  mentioned,  bringing  the  total 
number  of  bilateral  cases  up  to  120.  In  6 
cases  the  bacteriology,  as  previously  men- 
tioned, was  not  stated  and  in  25  cases  cultures 
of  the  bladder  only  were  given. 

Many  of  the  cases  in  which  the  cultures 
were  recorded  as  sterile  were  seen  in  the  early 
part  of  the  work  before  definite  routine  pro- 
cedure was  established ;  therefore  it  can  readi- 
ly be  understood  that  at  present  the  reports 
of  sterile  cultures  are  decidedly  unsatisfactory. 
When  the  urine  shows  the  presence  of  pus  and 
sterile  cultures,  the  urine  is  centrifuged  and 
stained  for  organisms.  On  many  occasions  the 
urine  has  shown  the  presence  of  bacteria  upon 
stain  while  the  cultures  have  remained  sterile. 

These  cases  are  treated  by  pelvic  lavage 
until  the  urine  is  free  of  pus,  the  report  of 
sterile  cultures  not  deterring  us  in  any  way 
from  using  this  method  of  treatment.  Need- 
less to  add  that  in  this  type  of  case  guinea- 
pigs  are  inoculated  in  order  to  exclude  the 
possibility  of  renal  tuberculosis. 

CYSTOSCOPIC  DATA 

More  or  less  accurate  cystoscopic  data  were 
available  in  177  of  the  200  cases,  but  in  23 
cases  the  cystoscopic  records  were  incomplete. 
Of  the  177  cases  in  which  the  findings  were 
recorded,  pathological  changes  were  seen  in 
128  of  the  cases.  Some  of  the  pubUcations  on 
this  subject  stated  that  the  bladder  was  nega- 
tive in  a  large  number  of  instances.  Thus, 
Geisinger  (5)  stated  that  in  40  per  cent  of  his 
cases  the  bladder  pictures  were  absolutely 
negative.  In  our  series  normal  bladders  were 
seen  in  only  49  cases,  or  about  25  per  cent. 
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These  figures  agree  with  those  of  Thomas  (6) 
who  reported  normal  bladders  in  25  per  cent  of 
his  cases.  From  these  figures  it  is  evident 
that  careful  cystoscopic  examinations  showed 
changes  in  the  bladder  in  about  75  per  cent  of 
the  cases.  These  changes  varied  in  intensity 
from  a  sHght  amount  of  hyperaemia  around 
the  internal  urethral  orifice  to  a  severe  gener- 
alized cystitis.  In  some  cases  there  were  ir- 
regularities of  the  sphincter,  oedema  or  con- 
gestion of  the  trigonum,  and  flakes  of  pus  ad- 
hering to  the  bladder  wall.  In  one  case  the 
l)ladder  itself  was  nonnal  but  the  ureters  were 
dilated.  In  one  case  a  small  papilloma  of  the 
bladder  was  found  and  was  considered  as  an 
incidental  finding,  having  produced  no  svmap- 
tomsand  being  no  larger  than  a  small  pea.  The 
general  impression  has  been  that  in  cases  of 
pyeHtis  the  bladder  is  normal.  This  has  not 
been  my  experience.  It  has  generally  been 
supposed  that  the  bladder  is  resistant  to  in- 
fection. This  is  supposed  to  account  for  the 
rare  presence  of  cystitis  in  pyelitis;  but,  while 
this  may  be  true,  the  evidence  obtained  does 
not  appear  to  substantiate  the  belief  that  cys- 
titis is  uncommon  in  cases  of  pyelitis. 

Pyelography.  In  a  certain  number  of  cases 
pyelography  was  carried  out,  the  pyelograms 
obtained  showing  the  usual  picture  of  infec- 
tion. Pyelography  was  not  carried  out  as  a 
routine  unless  there  seemed  to  be  some  special 
indication  for  so  doing.  Pyelograms  in  several 
instances  have  helped  to  differentiate  between 
a  simple  pyelitis  and  a  surgical  condition  of 
the  kidney  which  might  have  been  mistaken 
for  pyelitis  and  treated  as  such.  In  this  way 
I  have  been  spared  the  embarrassment  of 
lavaging  patients  whose  condition  called  for 
surgical  treatment. 

SYMPTOMS 

An  analysis  of  the  more  prominent  symp- 
toms showed  that  bladder  distress  was  the 
most  common  complaint;  of  the  bladder  symp- 
toms, frequency  of  urination  headed  the  list. 
Frequency  of  urination  was  present  in  66>2 
per  cent  of  the  cases;  burning  on  urination  was 
noted  in  37J/2  per  cent;  painful  urination  in 
30^  per  cent;  in  32^2  per  cent  of  the  cases  the 
patients  noted  turbidity  of  the  urine;  in  2^ 
per  cent  of  the  cases,  patients  complained  of 


blood  in  the  urine  which  was  generally  de- 
scribed as  not  being  very  severe;  urgency  was 
present  in  8  per  cent  of  the  cases;  incontinence 
in  5  per  cent;  difficulty  of  urination  in  q'^A  per 
cent;  nausea  and  vomiting  in  11^  per  cent; 
nausea  alone  in  2%  per  cent;  vomiting  alone 
in  2%  per  cent;  sweats  in  gj^  per  cent;  chills 
in  23  per  cent.  In  37^  per  cent  of  the  cases 
a  definite  history  of  fever  was  obtained.  The 
amount  of  fever  varied,  especially  in  some  of 
the  cases  associated  with  pregnancy  in  which 
the  fever  was  unusally  high  and  was  associated 
with  a  very  severe  drop  in  temperature. 

The  cases  of  pyelitis  of  pregnancy  appeared 
to  be  more  severely  and  more  acutelv  ill  than 
the  ordinary  cases.  Not  infrequently  the  pa- 
tients had  a  very  severe  pallor  and  there  was 
profound  prostration.  The  greatest  excur- 
sions in  the  temperature  were  likewise  seen 
in  the  cases  of  pyeHtis  of  pregnancy  (see 
chart). 

DI.\GNOSIS 

The  diagnosis  of  infection  of  the  renal  pelvis 
is  not  a  very  difficult  one.  The  svinptoms  in 
the  acute  cases,  as  well  as  in  some  of  the  chron- 
ic cases,  may  be  confusing  and,  as  is  e\ddent 
from  a  review  of  this  series  of  cases,  colon  pye- 
litis, acute  and  chronic,  has  been  mistaken  for 
a  variety  of  diseases.  It  would  appear  from  a 
review  of  these  cases  that  the  causes  for  over- 
looking renal  infection  are  due  to  tlie  fact  that 
frequently  a  sjTnptomatic  diagnosis  is  made 
without  a  careful  examination  of  the  urine.  A 
provisional  diagnosis  may  be  ventured  in  a 
large  number  of  cases  if  pus,  bacteria,  and 
occasionally  a  few  red  blood  cells  in  the  urine 
are  associated  with  the  s>Tnptoms.  In  the 
group  operated  upon  as  cases  of  acute  appen- 
dicitis, this  error  might  have  been  avoided  had 
a  catheterized  bladder  specimen  been  exam- 
ined. 

The  final  detinite  diagnosis  of  renal  infec- 
tion must,  of  course,  be  based  upon  an  exam- 
ination of  the  urine  obtained  by  the  ureteral 
catheter,  and  this  means  that  the  patient 
must  be  subjected  to  a  cystoscopic  examina- 
tion. The  first  step,  therefore,  in  the  diagno- 
sis is  to  demonstrate  the  presence  of  pus  and 
bacteria  in  the  urine.  The  second  step  is  to 
detcniiinc  the  origin  of  the  abnormal  elements 
found,  whether  renal  or  vesical. 
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Ulustrating  temperature  curve  in  case  of  pyelitis  of  pregnancy. 


After  having  determined  the  source  of  the 
pus,  whether  from  the  right  side,  the  left  side, 
or  from  both  sides,  the  next  problem  is  con- 
cerned with  a  differentiation  of  the  various 
kidney  lesions  which  are  associated  with  the 
presence  of  pus  and  bacteria.  This  must  nec- 
essarily exclude  lesions  of  the  ureter,  such  as 
strictures  and  stone,  stone  in  the  kidney,  re- 
nal tuberculosis,  tumor,  and  hydronephrosis. 

The  smallest  source  of  error  has  been  in 
cases  in  which  the  pus  has  been  established  as 
renal  in  origin,  this  resulting  in  the  belief  that 
in  instances  in  which  patients  are  subjected 
to  a  routine  urological  examination,  the  per- 
centage of  error  in  diagnosis  is  relatively  small. 
The  large  number  of  cases  in  which  either  the 
diagnosis  was  not  made  or  a  wrong  diagno- 
sis was  made,  were  the  cases  that  were  not 
carefully  studied,  and  it  would  appear  that 
the  largest  source  of  error  was  due  to  the  fact 
that  careful  examinations  of  the  urine  had  not 
been  made. 

With  a  good  roentgen-ray  technique,  stone 
in  the  kidney  and  ureter  can  be  excluded. 
With  plates  of  good  quality  and  careful  read- 
ing, the  percentage  of  stones  overlooked  is 
small.  However,  in  a  certain  number  of  cases 
stones  have  been  overlooked  for  one  or  several 
of  the  above-mentioned  reasons. 

The  presence  of  renal  tuberculosis  often 
may  be  masked  by  the  presence  of  colon  bacilli 
and  such  cases  are  often  treated  by  pelvic 
lavage.  This,  of  course,  would  occur  in  cases 
of  renal  tuberculosis  early  in  their  course,  that 


is,  at  a  tmie  before  there  is  involvement  of  the 
bladder.  In  the  series  presented  here,  there 
were  several  instances  in  which  a  provisional 
diagnosis  of  colon  bacillus  infection  was  made 
because  of  the  absence  of  bladder  evidence  of 
tuberculosis.  Very  diligent  search  for  the  pres- 
ence of  tubercle  bacilli  in  the  direct  smear, 
and  when  this  was  negative,  repeated  guinea- 
pig  inoculations  have  prevented  wrong  diag- 
noses. 

Stricture  of  the  ureter,  large  hydronephro- 
ses and  renal  tumor  can  be  differentiated  by 
the  pyelogram. 

An  incorrect  diagnosis  is  made  in  a  great 
number  of  patients  suffering  from  pyelitis  as 
is  evidenced  by  a  review  of  this  series  of  cases. 
The  diagnoses  have  varied.  Many  of  the  pa- 
tients were  diagnosed  as  surgical  cases,  hav- 
ing been  operated  upon  for  some  supposed 
surgical  condition  without  obtaining  relief 
from  these  symptoms. 

PREVIOUS  OPERATIONS 

Of  more  than  passing  interest  was  the  fact 
that  89,  or  44>2  per  cent,  of  the  patients  gave 
a  history  of  having  had  some  sort  of  surgical 
operation.  The  patients  who  gave  a  history 
of  having  been  operated  upon  may  be  di- 
vided into  four  groups. 

Group  I .  This  group  represents  the  patients 
who  were  operated  upon  on  account  of  urinary 
symptoms  but  who  were  not  relieved  of  their 
symptoms.  This  fact  alone  would  indicate 
that  the  presence  of  pyelitis  at  the  time  of 
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operation  or  before  operation  must  have  been 
overlooked,  the  inference  being  that  this  was 
due  to  insufficient  study  of  the  cases.  In  this 
group  13  patients  had  been  operated  upon, 
the  operations  having  been  as  follows:  hys- 
terectomy and  perineal  repair  (one  patient); 
appendectomy  and  operation  for  duodenal 
adhesions  (one  patient) ;  appendectomy,  right 
ovariectomy,  salpingectomy,  and  excision  of 
left  ovary  and  tube  (one  patient);  left  tube 
and  ovary  removed  (one  patient);  right  ne- 
phrectomy (one  patient);  gall-bladder  and 
appendix  removed  (one  patient);  abortion 
(one  patient);  curettage  (one  patient);  right 
kidney  fixed  (one  patient);  left  nephrectomy 
(one  patient);  perineorhaphy  and  ventral 
suspension  of  uterus  (one  patient) ;  appendec- 
tomy (two  patients). 

Group  2.  The  patients  in  this  group  exhib- 
ited urinary  sjTiiptoms  for  the  first  time  after 
some  surgical  procedure  had  been  instituted. 
Assuming  this  to  be  true  on  account  of  what 
occurs  in  some  of  the  so-called  postoperative 
cases  of  pyelitis,  the  explanation  may  be 
simimed  up  thus :  when  sufficient  urinary  study 
and  data  prior  to  operation  are  not  at  hand 
it  is  within  the  bounds  of  probability  that  the 
condition  known  as  post-operative  pyehtis  is 
nothing  else  than  an  exacerbation  of  a  pyelitis 
that  was  latent.  Nevertheless,  in  this  group 
there  are  cases  that  may  be  called  genuine 
instances  of  postoperative  pyehtis,  the  symp- 
toms beginning  with  retention  of  urine  neces- 
sitating catheterization.  The  operations  after 
which  symptons  of  pyelitis  developed,  were  as 
follows:  ectopic  pregnancy  (one  patient); 
ha'morrhoidectomy  (two  patients);  appen- 
dectomy (two  patients);  meatotomy  (one 
patient);  operation  for  hernia  (one  patient); 
right  salpingo-oophorectomy  (one  patient); 
left  nephrectomy  (one  patient) ;  hysterectomy 
(one  patient);  perineorrhaphy  (one  patient). 

Group  3.  This  group  lists  65  cases  that  had 
been  operated  upon  many  years  before  they 
came  under  observation.  A  clear  conception 
of  the  histoiy  of  each  case  was  sought  in  an 
endeavor  to  establish  a  connection  between 
the  operation  and  the  development  of  the 
symptoms  of  pyelitis.  Appended  is  a  list  of 
the  operations  which  had  been  performed  in 
this  group: 


17  on  the  vagina 
16  appendectomies 
IS  tonsillectomies 
10  on  the  rectum 

8  on  the  ovary 

4  on  the  gall-bladder 

4  for  adenoids 

4  panhysterectomies 

3  leg  operations 

3  on  the  eye 

3  (or  hernia 


2  on  the  bladder 

2  for  goiter 

2  abortions 

2  for  fibroids 

I  on  the  ureter 

I  caesarean  section 

I  urethral  stricture 

I  for  tuberculous  glands 

I  for  c\-st  of  the  cheek 

I  epididymectomy 

I  on  the  bowel 


I  for  tumor  of  the  breast 

Group  4.  In  7  cases,  or  352  per  cent,  kidney 
operations  had  been  done;  nephropexy  (one 
case);  partial  resection  of  the  kidney  35  years 
before  (one  case) ;  perinephriticabscessdrained 
(one  case);  nephrectomy  (4  cases).  Subse- 
quent infection  occurred  in  the  remaining  kid- 
ney in  the  nephrectomized  cases,  on  account 
of  which  there  was  little  choice  in  the  matter 
of  treatment.  All  4  cases  responded  to  pehnc 
lavage.  It  would  be  well  to  remark  here  that 
when  treatment  other  than  surgical  is  offered 
this  class  of  patients,  gratitude  is  expressed. 
Although  in  2  of  these  cases  a  rather  well- 
developed  hydronephrosis  was  present,  pelvic 
lavage  was  the  only  treatment  which  could 
be  considered.  In  each  of  these  cases,  when 
discharged  from  the  hospital,  the  urine  was 
sterile  and  free  of  pus. 

TREATMENT 

In  cases  of  acute  colon  bacillus  pyehtis, 
instrumental  or  local  treatment  was  not  re- 
sorted to.  The  one  exception  to  this  rule  was 
the  acute  pyehtis  or  pyelonephrosis  which  oc- 
curs during  pregnancy.  Although  this  group 
of  patients  was  given  the  benefit  of  internal 
treatment  before  pelvic  lavage  was  instituted, 
our  experience  taught  us  tliat  such  cases  do 
not  respond  to  internal  treatment,  hence  in- 
ternal treatment  was  not  continued  beyond 
the  point  of  safety. 

The  treatment  of  the  chronic  cases  of  pyeli- 
tis may  be  considered  under  the  following 
heads:  (i)  vaccine  therapy,  (2)  medical  treat- 
ment, and  (3)  pelvic  lavage. 

Many  of  the  cases  had  been  through  tho- 
rough and  long  courses  of  vaccine  treatment, 
both  stock  and  autogenous,  prior  to  coming 
under  observation,  with  negative  results. 
Early  in  this  work  the  vaccines  were  used  in 
conjunction  with  other  forms  of  treatment, 
hut  it  soon  became  cN-ident  that  thev  were  not 
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of  great  value  in  carrying  out  the  treatment, 
hence  their  use  was  discontinued.  In  none  of 
the  cases  was  the  vaccine  entirely  relied  upon, 
this  method  being  used  in  conjunction  with 
internal  and  local  treatment.  Since  discon- 
tinuing the  use  of  vaccines,  the  results  ob- 
tained have  been  just  as  satisfactory  as  they 
were  when  both  vaccines  and  lavage  were 
used;  hence,  at  present  the  use  of  vaccines 
does  not  enter  into  the  routine  treatment. 

Internal  treatment.  Various  drugs  have 
been  used  and  recommended,  but  we  rely 
chiefly  on  the  use  of  alkalies,  acids,  and  uro- 
tropin.  These  are  administered  for  periods  of 
a  week.  We  usually  commence  with  the  in- 
ternal administration  of  soda  bicarbonate  in 
doses  of  a  teaspoonful  in  a  full  glass  of  water, 
three  times  a  day.  Occasionally  there  are 
patients  who  have  been  unable  to  take  soda 
bicarbonate  for  various  reasons  and  in  such 
cases  resort  to  the  use  of  other  drugs,  such  as 
citrate  of  potash  or  citrate  of  soda.  Enough 
of  the  drug  is  given  to  render  the  urine  dis- 
tinctly alkahne  to  litmus  and  the  patients 
are  instructed  to  test  the  reaction  of  their 
urine  several  times  a  day.  After  the  patient 
has  been  on  this  regimen  for  a  week,  the  alka- 
lies are  discontinued  and  urotropin  is  given. 
As  a  rule,  patients  are  advised  to  take  10 
grains  of  urotropin  in  a  full  glass  of  water  four 
times  a  day.  During  this  time  they  are  given 
10  grains  of  acid  phosphate  of  sodium  four 
times  a  day  and  are  again  instructed  to  test 
the  reaction  of  the  urine.  If  40  grains  of  acid 
sodium  phosphate  per  day  is  not  enough  to 
render  the  urine  distinctly  acid,  enough  is 
given  to  do  so.  This  is  done  for  the  well- 
known  reason  that  urotropin  acts  best  in  an 
acid  media.  Other  drugs,  such  as  benzoic 
acid,  may  be  used. 

Salol  is  one  of  the  drugs  that  has  been  high- 
ly recommended  and  one  I  have  occasionally 
used,  but  it  should  be  stated  in  all  fairness 
that  it  does  not  possess  advantages  over  other 
forms  of  internal  treatment. 

In  the  acute  cases  of  pyelitis,  it  may  be 
stated  that  internal  treatment  had  a  certain 
degree  of  value,  since  these  cases  in  our  series 
were  treated  only  internally  and  under  the 
regimen  just  outlined.  However,  it  is  a  well- 
known  fact  that  many  cases  of  colon  bacillus 


pyelitis  get  well  without  medical  aid,  hence 
the  value  of  these  drugs  must  remain  ques- 
tionable. Despite  the  fact  that  the  internal 
administration  of  drugs  was  employed  as  a 
routine,  their  value  has  seemed  somewhat 
doubtful. 

Pelvic  lavage.  Of  the  various  methods  of 
treatment  at  our  command,  undoubtedly  the 
one  that  heads  the  list,  so  far  as  efficiency  is 
concerned,  is  pelvic  lavage.  The  question  has 
been  raised  whether  the  desired  results  are 
produced  by  pelvic  lavage  or  by  instrumen- 
tation, namely  ureteral  catheterization.  At 
times  one  sees  that  after  a  single  ureteral  ca- 
theterization for  diagnostic  purposes  in  pa- 
tients who  have  a  well  marked  infection  of  the 
renal  pelves,  the  pyuria  disappears  as  does  the 
infection.  This  clinical  observation  is  not 
a  new  one;  it  has  been  noted  by  various  ob- 
servers, and  has  been  considered  the  strong 
point  of  argument  for  those  who  object  to  pel- 
vic lavage.  While  it  is  true  that  occasionally 
these  infections  clear  up  after  a  single  cystos- 
copy and  ureteral  catheterization,  it  is  my 
opinion  that  this  is  not  the  only  factor  or  that 
too  much  importance,  as  a  therapeutic  mea- 
sure, should  not  be  attached  to  it.  These  ar- 
guments may  be  met  with  the  statement  that 
in  some  of  these  cases  of  colon  pyelitis  that 
require  a  large  number  of  instillations  to  ob- 
tain the  desired  result,  the  repeated  passage 
of  ureteral  catheters  do  not  render  the  urine 
free  of  pus  and  bacteria. 

Various  drugs  have  been  recommended  for 
use  in  peKic  lavage.  Koll  (7)  has  obtained 
ver>'  gratifying  results  by  employing  alumi- 
num acetate.  Recently  mercurochrome  has 
been  suggested  (8) .  The  one  group  of  agents, 
however,  which  has  received  the  widest  favor 
contains  the  drugs  of  the  silver  group.  Of 
these,  organic  silver  preparations,  such  as 
collargol,  argyrol,  cargentos,  etc.,  have  re- 
ceived general  favor.  In  this  series  of  cases  I 
have  used  but  one  drug,  namely,  silver  nitrate, 
for  in  the  early  part  of  this  work  silver  nitrate 
was  used,  and  because  of  the  extremely  grati- 
fying results  obtained,  its  use  has  been  con- 
tinued. It  is  not  the  purport  of  this  paper  to 
assert  that  silver  nitrate  is  a  specific  or  that_it 
is  the  only  drug  which  may  or  can  be  used. 
However,  personal  experience  has  shown  that 
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it  is  an  extremely  valuable  and  efficacious 
remedy  in  the  treatment  of  pyelitis. 

The  amount  of  silver  nitrate  used  should  be 
governed  bj^  each  individual  patient  and  de- 
pends upon  the  size  of  the  renal  pelvis.  In  the 
average  case  from  8  to  lo  cubic  centimeters 
were  used.  In  cases  in  which  a  sHght  degree  of 
dilatation  of  the  pelvis  is  present,  it  stands  to 
reason  that  larger  amounts  can  be  used.  A 
precautionary  measure  to  follow,  and  one  to 
which  we  have  adhered,  is  not  to  overdistend 
the  kidney  pelvis,  a  measure  which  precludes 
the  causing  of  pain  and  renal  colic. 

If  possible,  pelvic  lavage  is  carried  out 
twice  a  week,  or  every  five  days,  the  treatment 
being  continued  until  the  urine  is  sterile  and 
free  of  pus. 

In  treating  cases  of  pyelitis  in  childhood,  it 
is  advisable  to  use  a  solution  of  silver  nitrate 
of  y^.  per  cent  strength,  the  amounts  used 
varying  from  i  to  3' 2  cubic  centimeters,  and 
depending  in  part  upon  the  size  and  age  of  the 
child.  In  adults  a  2  per  cent  solution  has  been 
employed  as  a  routine.  This  may  appear  to 
some  to  be  rather  a  strong  solution  of  silver 
nitrate  to  inject  into  the  kidney  pelvis,  yet 
Geraghty  (9)  has  recommended  silver  nitrate 
of  the  strength  of  5  per  cent.  I  have  never 
employed  solutions  stronger  than  2  per  cent 
since  the  necessity  has  never  presented  itself. 
On  the  other  hand,  much  weaker  solutions 
have  been  recommended  by  some  author- 
ities. 

In  discussing  the  results  it  may  not  be  amiss 
to  consider  briefly  the  results  sought  in  estab- 
lishing a  cure.  Of  this  series  no  case  was  con- 
sidered as  cured  unless  the  urine  was  free  of 
pus  and  the  cultures  remained  sterile,  three 
negative  cultures  being  the  routine.  The  sub- 
jective s>Tnptoms  were  the  first  to  disappear 
and  the  pus  ne.xt,  the  latter  in  many  instances 
disappearing  before  the  urine  was  finally  free 
of  organisms;  but  no  case  was  pronounced 
cured  because  the  subjective  symptoms  were 
relieved . 

In  analyzing  this  series  of  cases  with  refer- 
ence to  ultimate  results,  it  was  necessary  to 
divide  the  cases  into  the  following  groups:  (i) 
cases  that  died,  (2)  cases  that  failed  to  com- 
plete the  treatment,  (3)  cases  that  were  cured 
and  (4)  cases  that  were  failures. 


Group  I.  In  this  series  of  renal  infections  2 
cases  terminated  fatally,  the  cause  of  death  in 
each  instance  not  being  due  to  the  pyelitis 
alone  but  to  other  co-existing  pathological 
conditions.  These  2  cases  may  briefly  be  men- 
tioned. 

One  was  a  patient  in  a  psychopathic  hospital  whom 
I  saw  in  consultation  4  days  before  she  died.  The 
patient  was  in  a  very  critical  condition.  The  diag- 
nosis was  established  by  cystoscopy  and  ureteral 
catheterization;  an  instillation  of  silver  nitrate  was 
given  but  not  with  any  hope  of  effecting  a  cure.  The 
patient  died  as  a  result  of  her  psychosis,  the  pyelitis 
doubtless  being  terminal. 

The  second  patient  suffered  from  a  pyelitis  which 
began  in  the  puerperium.  .\t  the  time  I  saw  her  she 
was  suffering  with  severe  chills,  fever  and  sweats, 
associated  with  colon  bacilli  in  the  urine.  Because 
colon  bacilli  were  in  the  urine,  it  was  thought  ad- 
visable by  her  physicians  to  catheterize  the  ureters 
in  order  to  differentiate  between  a  puerperal  sepsis 
and  a  severe  colon  pyelitis.  Colon  bacilli  being  pres- 
ent both  in  the  right  and  left  kidneys,  silver  nitrate 
was  injected  after  the  first  examination  and  a  second 
treatment  was  given  a  few  days  later.  It  was  appa- 
rent that  the  patient  suffered  from  a  severe  general 
sepsis  and  that  the  pyelitis  was  a  secondary'  consid- 
eration. The  autopsy  showed  thrombophlebitis  of 
the  iliac  and  femoral  veins,  abscess  of  the  right 
ovary,  acute  nephritis,  and  pneumonia. 

Group  2.  This  group  comprises  89  cases. 
No  cure  was  obtained  for  various  reasons. 
Some  of  the  patients  were  seen  out  of  town,  or 
were  so  situated  that  pelvic  lavage  could  not 
be  carried  out.  Others  refused  to  accept  this 
form  of  treatment.  In  the  remainder  of  this 
group  the  treatment  was  instituted,  but  for 
various  reasons  the  patients  failed  to  co-oper- 
ate or  to  return  for  further  lavage.  It  may  be 
possible  that  of  this  nimiber  a  certain  percent- 
age have  gone  on  to  a  cure,  but  proof  of  this  is 
lacking.  Lack  of  co-operation  on  the  part  of 
the  patient  is  unfortunate,  for  the  reason  that 
it  might  give  an  unfair  aspect  to  the  efficacy 
of  this  treatment. 

Group  3.  In  this  group  were  97  patients  in 
whom  urine,  sterile  and  free  of  pus,  was  ob- 
tained before  tliey  were  discharged  from  the 
hospital.  Of  this  number,  85  were  cured  by 
means  of  pehic  lavage,  being  treated  by  in- 
jections of  silver  nitrate  as  discussed  under 
the  heading  of  Treatment.  The  number  of 
injections  necessary  to  obtain  a  cure  were  as 
follows : 
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One  injection 41 

Two  injections 11 

Three  injections 8 

Four  injections S 

Five  injections .  -    2 

SLx  injections .    .    i 

Seven  injections i 

Eight  injections 1 

Nine  injections i 

Ten  injections i 

Sixteen  injections i 

Number  not  stated 11 

The  total  number  of  cases  treated  by  pelvic 
lavage  was  128  and  of  this  number  85  were 
discharged  from  the  hospital  with  the  urine 
sterile  and  free  of  pus,  making  the  percentage 
of  cases  cured  66.4  per  cent. 

In  12  cases  sterile  urines  were  obtained 
without  the  use  of  routine  lavage.  These  pa- 
tients were  cystoscoped  and  the  ureters  ca- 
theterized  forpurposesof  diagnosis.  Although, 
as  a  result  of  the  examination,  a  diagnosis  of 
pyehtis  was  made,  subsequent  bladder  speci- 
mens showed  urine  sterile  and  free  of  pus. 

Group  4.  Twelve  cases  treated  by  pelvic 
lavage  were  not  cured  at  the  time  of  dismissal 
from  the  hospital.  Analyzing  these  12  cases 
we  find  the  following  interesting  data:  Two  of 
the  patients  suffered  from  organic  disease  of 
the  central  nervous  system.  Both  had  so- 
called  spinal  cord  bladders  with  retention  of 
urine.  In  one  instance  the  spinal  cord  disease 
was  syphilitic  in  origin  and  in  the  other  the 
changes  in  the  spinal  cord  were  secondary  to 
pernicious  anaemia.  Three  of  the  patients  had 
large  hydronephroses.  Three  patients  suffered 
from  chronic  infections  in  the  prostate  and 
seminal  vesicles.  In  two  patients  no  apparent 
cause  for  failure  could  be  ascertained.  One 
patient  had  a  hydronephrosis  and  diabetes. 
The  remaining  patient  suffered  from  chronic 
morphinism. 

ACCESSORY  TREATMENT 

As  the  work  progressed  it  became  evident 
that  our  attention  must  not  be  focused  on  the 
urinary  tract  alone.  It  soon  became  evident, 
especially  in  the  cases  that  were  rebellious  to 
this  form  of  treatment,  that  there  were  factors 
outside  the  urinary  tract  that  were  responsible, 
in  a  measure,  for  the  failure  of  this  treatment. 
In  some  of  the  cases  these  accessory  factors 
were  not  and  could  not  be  recognized.   How- 


ever, in  a  large  number  of  instances,  addition- 
al factors  were  found  and  treated,  and,  as 
a  result,  progress  was  more  rapidly  made; 
hence,  in  treating  these  cases  we  do  not  look 
at  them  as  strictly  urological  cases. 
.  It  is  a  well-recognized  fact  that  lesions  of 
the  gastro-intestinal  tract  produce  infections 
of  the  urinary  tract.  These  lesions  may  be  of 
two  types,  either  so-called  chronic  constipa- 
tion or  other  bowel  conditions  such  as  colitis. 
In  eliciting  the  histories  of  these  cases,  one  is 
surprised  to  find  how  frequently  the  patients 
give  a  history  of  various  sorts  of  bowel  dis- 
tress. It  has  been  our  custom,  upon  estab- 
lishing the  fact  that  the  patient  had  some  sort 
of  gastro-intestinal  disease,  to  refer  the  case 
to  the  gastro-enterologist  for  appropriate 
gastro-enteric  treatment,  and  we  have  found 
that  this  has  materially  hastened  the  patient's 
response  to  this  form  of  treatment. 

Various  rectal  conditions  undoubtedly  play 
a  role  in  keeping  up  colon  bacillus  infections 
of  the  kidney.  These  rectal  conditions,  such 
as  fistulae,  fissures  and  haemorrhoids  call  for 
appropriate  treatment. 

As  a  part  of  the  routine  examination,  care- 
ful attention  must  be  directed  to  the  presence 
of  infection  in  the  prostate  and  seminal  vesicles. 
It  is  not  uncommon  to  find  that  many  of  these 
patients  suffer  from  co-existing  infection 
either  in  the  prostate  or  seminal  vesicles,  or 
in  both;  most  often  in  both.  We  beheve  that 
it  is  just  as  important  to  treat  these  co-exist- 
ing infections  as  it  is  to  treat  the  pyelitis;  and 
in  some  of  the  cases  in  which  we  have  failed 
to  obtain  cures,  the  response  to  treatment  has 
been  more  rapid  after  instituting  proper  treat- 
ment for  the  prostate  and  seminal  vesicles. 
In  some  of  the  cases  in  which  the  patients 
have  had  relapses,  the  relapses  were  attribut- 
ed to  the  co-existence  of  infection  in  the  pros- 
tate and  vesicles,  because  after  treatment  was 
directed  toward  the  eradication  of  the  foci  of 
infection,  the  kidney  condition  rapidly  cleared 
up. 

Attention  has  likewise  been  directed  toward 
the  female  genital  organs  and  the  patients 
have  been  directed  to  take  douches  either  of 
soda  bicarbonate  or  potassium  permanga- 
nate solution.  Certain  lesions  of  the  pelvic 
organs  in  women  are  doubtless  responsible  for 
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the  presence  of  pyelitis  and  these,  need- 
less to  say,  call  for  appropriate  surgical 
treatment. 

In  this  series  5  of  the  cases  showed  lesions 
in  the  pelvic  organs.  The  following  lesions 
were  found :  Polyp  of  the  uterus,  cystocele  and 
rectocele,  polypoid  growth  on  the  left  side  of 
cervical  stump;  and  fibroid  of  the  uterus.  Ob- 
viously, to  treat  a  patient  for  pyelitis  by 
means  of  pelvic  lavage  and  to  overlook  the 
presence  of  a  large  fibroid  can  only  result 
in  bringing  this  form  of  treatment  into  dis- 
repute. 

In  this  series  of  cases  there  were  6  in  which 
pelvic  lavage  was  the  only  form  of  treatment 
advisable  because  the  patients  had  only  one 
kidney  and  this  kidney  showed  the  presence 
of  infection,  the  opposite  kidney  ha\'ing  been 
removed  previously  for  a  surgical  condition. 
In  one  case  the  kidney  was  removed  because 
of  haemorrhage  following  the  removal  of  a  re- 
nal stone;  one  because  of  urinarj'  sjTnptoms 
similar  to  the  present  trouble;  one  for  solitary 
cyst  of  the  kidney;  one  for  pyonephrosis;  one 
for  intermittent  hydronephrosis;  and  in  one 
case  no  reason  was  given  for  removal  of  the 
kidney. 

In  this  series  of  cases,  14  occurred  during 
pregnancy  or  the  puerperium.  The  methods 
of  treatment  which  have  been  advised  in  the 
treatment  of  tliis  condition  in  pregnancy  are : 
(i)  to  empty  the  uterus;  (2)  surgical  removal 
of  the  kidney;  (3)  pelvic  lavage. 

The  first  two  methods  of  treatment  do  not 
meet  with  my  approval.  In  the  majority  of 
these  cases,  patients  were  advised  to  have  the 
uterus  emptied  and  in  one  instance  the  advice 
was  that  the  infected  kidney  should  be  oper- 
ated upon.  The  fact  that  we  acted  against  this 
advice  and  that  the  patients  were  dehvered  of 
healthy  children  lends  strong  support  to  the 
use  of  pelvic  lavage  in  the  treatment  of  a  pye- 
litis of  pregnancy.  When  these  patients  were 
discharged  from  the  hospital,  8  had  sterile 
cultures  and  in  2  the  kidneys  were  sterile  but 
the  bladder  was  positive. 

While  the  number  of  cases  of  pyelitis  of 
pregnancy  is  small,  still  it  is  quite  apparent 
that  the  results  justify  giving  this  form  of 
treatment  an  opportunity.  If,  after  conscien- 
tious and  prolonged  trial  of  tliis  method,  tlie 


desired  results  cannot  be  obtained,  and  pro- 
\'ided  the  symptoms  persist,  then  either  of 
the  above  surgical  interventions  may  be  con- 
sidered. 

The  treatment  of  pyelitis  of  infancy  and 
childhood  has  been  considered  in  a  separate 
paper  (4). 

SELECTION  OF  CASES  FOR  TREATMENT 

This  series  of  cases  represents  cases  of  so- 
called  simple  pyelitis  that  seemed  suitable 
for  the  method  of  treatment  described.  Na- 
turally, in  selecting  cases  for  such  treatment, 
organic  lesions  of  the  urinarj'-  tract,  which 
call  for  surgical  treatment,  should  be  excluded. 
It  is  well  known  that  colon  bacillus  pyehtis 
may  mask  the  presence  of  a  renal  tuberculosis 
and  wrongly  treating  it  by  pelvic  lavage  is  a 
possibility  that  must  always  be  entertained. 
If  an  error  is  made  in  diagnosis,  the  desired 
result  cannot  be  obtained  and  the  method  is 
discredited.  The  importance,  therefore,  of 
eliminating  tuberculosis  is  ob\'ious,  and  this 
we  have  done  by  diligent  search  for  the  tuber- 
cle bacillus  in  direct  smears  and  by  means  of 
guinea-pig  inoculations. 

The  presence  of  stone  in  the  ureter  and 
stone  in  the  kidney  has  been  excluded  by 
means  of  the  roentgen-ray.  In  two  instances 
the  X-rays  were  negative  and  it  was  assumed 
that  the  patients  had  a  simple  pyelitis.  Sub- 
sequent passage  of  stones  by  the  patients 
demonstrated  the  error  in  diagnosis.  The 
presence  of  stricture  of  the  ureter  calls  for 
appropriate  treatment  for  the  stricture. 

CONCLUSIONS 

1.  Pelvic  lavage  with  silver  nitrate  is  an 
efficient,  simple  method  for  treating  infec- 
tions in  the  renal  pehis. 

2.  In  this  series  of  cases  66.4  per  cent  of  the 
patients  treated  were  finally  discharged  with 
urine  sterile  and  free  of  pus. 

3.  In  selecting  cases  for  treatment,  lesions 
of  the  urinary  tract  of  a  surgical  nature  must 
be  excluded. 

4.  Lesions  of  the  abdominal  viscera  which 
may  be  factors  in  contributing  to  relapses 
or  rendering  this  treatment  inefficient  must 
be  recognized  and  subjected  to  appropriate 
treatment. 
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5.  Special  stress  must  be  laid  upon  giving 
the  proper  attention  to  lesions  of  the  gastro- 
intestinal tract. 

6.  Lesions  of  the  male  and  female  genital 
tract  must  receive  appropriate  treatment. 

7.  Careful  routine  examinations  of  the 
urine  in  all  cases  of  obscure  abdominal  pain 
should  be  made  before  patients  are  subjected 
to  surgical  operation. 
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THE  TREATMENT  OF  PERIPHERAL  NERVE  INJURIES' 

By  FREDERICK  J.  TEES,  M.D.,  F.A.C.S.,  Montreal,  Canada 
Late  O.C.  in  Surgery,  Granville  Canadian  Special  Hospital,  Buxton,  England 


IN  introducing  the  subject  of  the  surgical 
treatment  of  peripheral  nerve  injuries  I 
must  confess  to  a  growing  optimism  as 
regards  the  ability  of  a  damaged  nerve  to 
restore  itself  if  happily  given  the  oppor- 
tunity. 

During  the  winter  of  1918-1919,  while 
co-operating  with  Lieut. -Col.  F.  H.  Mackay, 
then  chief  of  medicine  in  the  Granville  Cana- 
dian Special  Hospital,  Buxton,  we  had  the 
opportunity  of  uncovering  a  series  of  112 
damaged  nerves,  35  for  freeing  and  77  for 
suture.  Careful  records  of  these  were  kept, 
and  they  form  the  basis  for  my  remarks  this 
afternoon.  The  final  results  of  all  these  cases 
are  not  available,  as  they  have  since  scattered 
widely,  but  a  sufficiently  large  number  have 
been  followed  through  to  enable  one  to  speak 
with  some  degree  of  assurance.  The  after- 
results  were  recorded  by  the  physicians,  not 
by  the  operator,  whose  judgment  in  these 
matters  may  be  fallacious. 

The  final  chapter  in  nerve  surgery  has  not 
yet  been  written.  Some  time  must  elapse 
before  the  publication  of  reports  which  com- 
missions are  preparing  in  the  various  bellig- 
erent countries,  but  in  the  meantime  there 
has  come  to  be  a  fair  unanimity  of  view  among 
those  best  qualified  to  judge,  and  we  were 
fortunate  in  undertaking  our  series  at  a  time 
when  we  could  profit  by  the  experience  of 
numerous  observers.  The  teachings  of  Sir 
Berkeley  Moynihan,  Sir  Robert  Jones,  and 
Sir  Harold  Stiles  were  especially  helpful. 

*  Read  before  the  Clinical  Congress  of  American 


One  need  scarcely  emphasize  the  impor- 
tance of  the  pre-operative  care  of  these  pa- 
tients; the  massage  and  electrical  treatment 
of  paralyzed  muscles  to  prevent  degenerative 
changes,  the  mobilization  of  joints  fixed  or 
likely  to  become  fixed,  and  not  less  important 
the  careful  splinting  to  prevent  the  paralyzed 
muscles  from  becoming  stretched  by  the 
constant  pull  of  their  antagonists. 

INDICATIONS   FOR    OPERATIVE   INTERVENTION 

Of  the  numbers  of  nerve  wounds  which 
were  under  observation  during  the  period  of 
which  I  speak,  not  more  than  one  in  four  was 
referred  for  operation.  The  great  majority, 
including  some  which  at  first  suggested  com- 
plete interruption,  recovered  without  inter- 
ference. 

The  problem  was  to  know  when  to  under- 
take operative  measures.  These  must  neces- 
sarily be  delayed  by  the  presence  of  sepsis, 
and  by  the  existence  of  stiffness  of  the  joints; 
the  former  is  almost  certain  to  spell  failure, 
and  the  latter  becomes  further  aggravated 
during  the  period  of  enforced  rest  following 
operation.  I  find  that  our  cases  were  explored 
at  periods  varying  from  less  than  3  months 
after  injury  (in  one  case  of  severe  causalgia) 
to  an  interval  of  slightly  over  9  months 
following  the  receipt  of  the  wound  (disregard- 
ing a  much  delayed  operation  on  a  returned 
prisoner).  The  average  time  was  5^2  months. 
There  were  operated  upon  during  the  third 
month  after  injury,   i;   fourth  month  after 
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injury',  11;  fifth  month  after  injury,  26;  sixth 
month  after  injury,  40;  seventh  month  after 
injury,  20;  eighth  month  after  injury,  10; 
ninth  month  after  injury,  2 ;  tenth  month  after 
injury,  i ;  after  2  years,  i.  An  iodine  wash-up 
was  employed  as  a  routine.  With  the  one 
exception  noted  no  wound  was  explored  before 
it  had  been  healed  for  a  period  of  3  months, 
and  in  the  series,  only  two  wounds  failed  to 
heal  by  primary  union :  one  curiously  enough 
where  operation  was  delayed  for  the  longest 
period  in  the  ordinary  series,  in  a  patient 
who  went  absent  without  leave  immediately 
after  operation  and  returned  with  slight  in- 
fection; the  second  in  a  case  of  sciatic 
suture  where  a  cyst  was  found  separating 
the  ends  of  the  nerve.  I  believe  that  in 
the  rare  cases  where  these  cysts  are  encoun- 
tered, it  is  wiser  to  leave  in  a  24  hour  rubber 
tissue  drain;  otherwise  no  drainage  was  em- 
ployed. 

We  are  justified  in  delaying  operative  meas- 
ures if  definite  and  progressive  improvement 
is  taking  place,  but  if  there  is  substantial 
evidence  of  serious  interruption,  and  signs  of 
recovery  are  lacking,  I  believe  it  is  wise  to 
explore  with  the  least  possible  delay,  pro- 
vided the  wound  has  been  healed  for  up- 
ward of  3  months.  It  must  be  emphasized 
that  it  is  impossible  to  distinguish  for  cer- 
tainty by  any  sign  or  syndrome  whether  we 
are  dealing  with  a  transitory  or  a  permanent 
block. 

An  operation  undertaken  by  skilled  hands 
can  do  no  hann,  will  yield  information  as  to 
the  exact  nature  of  the  lesion  obtainable  in  no 
other  way,  and  may  result  in  lasting  benefit. 
The  operator  must  have  a  thorough  knowledge 
of  anatomy;  branches  will  often  be  conserved 
by  knowing  where  they  are  to  be  expected. 
Conversely,  branches  have  sometimes  been 
sacrificed  where  zeal  went  before  knowledge. 
Ample  assistance  is  a  prerequisite.  The  nerve 
is  best  approached  by  generous  incisions 
through  normal  tissue  above  and  below  the 
scar,  and  must  be  handled  with  a  minimum  of 
trauma.  Absolute  asepsis  should  be  main- 
tained and  thorough  hx'mostasis.  A  tourni- 
quet is  better  dispensed  with,  if  it  is  pos- 
sible to  do  so,  as  the  subsequent  oozing  is 
thereby  lessened. 


NEtlROLYSIS 

Some  observers,  including  Delageniere, 
have  not  been  enthusiastic  about  neurolysis, 
or  nerve  freeing.  Most  of  our  cases  of  freeing 
have  given  satisfactory  and  some  of  them 
most  gratifying  results:  in  one  case  where  the 
median  was  involved  in  a  dense  scar  in  the 
lower  axilla,  freeing  relieved  the  causalgia 
from  which  he  was  suffering  and  restored 
flexion  to  the  index  finger  and  thumb  within 
5  weeks  of  operation. 

In  another  instance  where  the  median  and 
ulnar  were  both  involved  in  dense  scar  under 
the  pectoralis  major,  the  causalgia  was 
immediately  relieved  and  the  circulation  in 
the  hand  greatly  improved;  the  sensory  and 
motor  paralysis  disappeared  by  the  end  of  the 
ninth  week. 

One  case  of  interest  concerned  an  individual 
who  had  been  taken  prisoner  and  had  under- 
gone in  Germany  an  operation  for  suture  of 
the  sciatic  some  2  years  previously  with 
partial  success,  inasmuch  as  he  had  limited 
voluntary  power  in  the  calf  muscles.  The 
nerve  was  cut  down  upon,  and  was  found 
throttled  in  the  grasp  of  a  fascial  wrap, 
involving  especially  the  lateral  half.  When 
this  was  removed  by  careful  dissection  the 
nerve  had  a  look  of  promise  about  the  suture 
line,  and  was  not  further  disturbed.  Within  7 
weeks  he  had  definite  voluntary  power  in  the 
tibialis  anticus,  with  marked  increase  of  power 
in  the  flexors,  and  an  obstinate  trophic  ulcer 
on  the  great  toe  of  2  years'  standing  had 
completely  healed. 

One  median  nerve,  which  gave  evidence  of 
a  complete  lesion  in  the  mid  forearm,  when 
freed  from  2  inches  of  scar  tissue,  was  found 
to  present  two  small  interstitial  neuromata  the 
size  of  a  split  pea.  Stimulation  by  weak  farad- 
ism  gave  a  limited  response,  and  as  the  nerve 
otherwise  felt  soft  and  unifonu  the  wound  was 
closed.  The  case  markedly  improved,  and 
within  5  weeks  had  a  return  of  power  and  a 
marked  decrease  in  the  area  of  analgesia  and 
anaesthesia. 

Contrary  to  expectations  a  previous  liga- 
tion of  the  axillar>-  artery  proved  no  bar  to  a 
good  result  after  extensive  freeing  of  the  cords 
of  the  brachial  plexus  in  what  had  clinically 
appeared   to  be  a  severe  lesion.     Within  9 


TEES:    TREATMENT  OF   PERIPHERAL   NERVE   INJURIES 


643 


weeks  the  motor  paralysis  had  almost  com- 
pletely disappeared.  In  another  case  pre- 
senting a  large  aneurismal  varix  of  the  axillary 
artery,  where  I  was  able  to  excise  the  vein 
and  suture  the  wound  in  the  artery,  the  cords 
were  firmly  matted  in  scar  tissue  sufficient  to 
lead  to  a  clinical  diagnosis  of  complete  inter- 
ruption of  the  ulnar  and  musculospiral.  It 
was  found  possible  to  do  a  satisfactory  freeing, 
and  the  patient  made  a  most  gratifying  re- 
covery, having  the  return  of  full  function  in 
less  than  4  months. 

Freeing  is  justifiable  if  it  restores  a  nerve 
that  is  fairly  uniform,  soft,  and  supple,  espe- 
cially if  a  response  is  given  to  weak  faradism, 
but  the  absence  of  the  latter  does  not  neces- 
sarily mean  resection  and  suture.  The  inter- 
stitial neuroma  presents  a  special  problem, 
and  each  case  for  and  against  section  must  be 
weighed  on  its  merits.  The  dictum  of  Tinel 
that  "a  good  suture  is  far  better  than  a  bad 
liberation"  is  worthy  of  more  than  passing 
notice. 

NERVE    SUTURE 

The  recovery  after  suture  is  necessarily 
slower  than  after  freeing,  but  our  results  have 
been  on  the  whole  most  encouraging.  Some 
if  not  worthy  to  be  described  as  perfect  fall 
not  far  short.  One  case  of  suture  of  the 
musculospiral,  well  above  the  elbow,  where  the 
distal  end  was  found  greatly  diminished  in 
size,  was  able  within  2  months  to  extend  the 
wrist.  This  man,  with  the  gratitude  of  the 
patient  in  the  scriptures  who  was  contrasted 
with  the  remaining  nine,  hunted  me  up  on  my 
return  to  Canada  6^A  months  after  the  opera- 
tion, to  show  me  an  arm  which  he  proved  was 
in  all  respects  as  good  as  its  fellow. 

I  have  seen  complete  successes  in  the 
median,  both  above  and  below  the  elbow. 
The  ulnar  nerve  is  perhaps  less  satisfactory, 
especially  as  regards  the  return  of  power  in  the 
interossei,  but  some  cases  have  shown  excel- 
lent recoveries.  One  ulnar  nerve  from  which 
2  inches  were  resected  immediately  above  the 
elbow  was  examined  72  days  after  operation 
by  Mackay,  who  made  the  following  report: 
"Now  has  full  voluntary  power  in  interossei; 
this  has  been  a  remarkably  excellent  result  in 
a  short  time."  Another  ulnar  nerve  sutured 
in  the  mid  forearm  had  definite  voluntary 


power  in  the  interossei  on  the  sixty-seventh 
day  following  operation. 

The  method  of  suture  we  employed  is  not 
new.  In  a  recent  retrospect  of  the  surgery  of 
the  peripheral  nerves,  I  took  occasion  to  say 
that  the  advice  of  the  twenty-year-old  edition 
of  that  most  excellent  textbook  of  surgery  by 
Rose  and  Carless  holds  true  today.  I  quoted : 
"Suture  is  best  accomplished  by  using  a 
domestic  sewing  needle  without  cutting  edges 
.  .  .  and  the  finest  chromicized  catgut. 
One  or  more  stitches  should  pass  through  the 
nerve,  and  the  rest  merely  through  the 
sheath.  Absolute  asepsis  is  essential  in  order 
to  obtain  satisfactory  results."  With  the 
omission  of  the  word  chromicized  as  Mr. 
Carless  has  done  in  later  editions,  the  truth 
could  not  be  better  told. 

Fascial  wraps  were  not  used.  As  far  as 
possible  the  suture  line  was  left  in  its  natural 
site,  i.e.,  in  an  intermuscular  or  subcutaneous 
plane.  The  divided  ends  were  freshened  to 
provide  healthy  fibers,  and  although  in  some 
cases  this  meant  a  gap  of  3  or  4  inches,  in  no 
case  of  the  series  was  it  found  necessary  to 
resort  to  nerve  grafting.  In  three  cases  of 
injury  to  the  musculospiral  nerve  at  the  elbow, 
it  was  impossible  to  find  the  distal  motor 
nerve  (posterior  interosseous),  and  a  subse- 
quent tendon  transplant  was  advised,  a  pro- 
cedure which  gives  excellent  functional  results. 
Apart  from  these,  end-to-end  suture  was 
accomplished  in  every  case,  by  free  exposure 
of  the  nerve,  by  stretching  before  the  bulbs 
were  sectioned,  by  posture,  sometimes  by 
alteration  of  the  course  of  the  nerve  to  provide 
a  shorter  route. 

In  one  ulnar  lesion  in  the  mid  foreann 
where  it  was  obvious  that  the  gap  would  be 
insurmountable,  the  freed  bulbs  were  approxi- 
mated by  a  stout  chromicized  catgut  suture 
with  the  wrist  in  acute  flexion,  it  being  gradu- 
ally extended  during  the  following  fortnight. 
This  man  had  a  convenient  tattoo  mark  on  his 
forearm,  representing  "Buftalo  Bill,"  and  it 
was  noted  that  the  suture  was  exactly  opposite 
the  necktie.  After  a  month  the  bulbs  were 
again  cut  down  upon,  the  ends  freshened,  and 
approximated  with  a  minimum  of  trouble. 
Five  weeks  later  there  was  marked  recovery 
in  sensation  and  there  was  slight  but  definite 


644 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


power  of  adduction  in  the  little  finger,  abso- 
lute evidence  of  regeneration.  I  believe  this 
procedure  to  be  a  sound  one  and  well  worthy 
of  employment. 

WTiile  undue  tension  is  to  be  avoided, 
moderate  tension  does  not  seem  to  be  a 
deterrent  to  regeneration,  provided  it  is  not 
sufficient  to  tear  the  suture  line  apart.  In 
fact  in  many  of  our  striking  successes  the 
operation  report  comments  on  the  tension  of 
the  nerve.  On  the  contrary,  jamming  of  the 
ends  together  is  undoubtedly  a  cause  of  fail- 
ure. I  further  believe  that  every  effort  should 
be  made  to  prevent  torsion  of  the  nerve. 

Some  time  ago  I  had  a  letter  from  Dr.  jallie 
of  Toronto  saying  one  of  our  cases  had  been 
referred  to  him,  showing  remarkable  recovery 
of  both  median  and  ulnar  nerves.  On  looking 
up  the  records  I  found  he  had  had  an  end-to- 
end  suture  of  both  nerves  in  the  upper  arm 
less  than  8  months  previously,  and  that  at  the 
time  of  his  original  injury  the  brachial  artery 
had  been  tied.  This  corresponds  with  the 
successful  neurolysis  case  where  the  axillar>' 
artery  had  been  severed. 

Some  of  our  cases  presented  opportunities 
for  what  may  be  termed  conservative  sutur- 
ing, and  from  results  obtained  I  believe  this  is 
sometimes  justifiable.  In  the  larger  trunks, 
as  for  instance  the  sciatic,  it  may  be  found 
that  the  lesion  is  confined  to  one  portion  of 
the  nerve.  In  such  a  case  it  is  simple  to  split 
the  nerve  longitudinally,  removing  the  dam- 
aged portion  and  suturing  the  ends,  leaving 
the  undamaged  portion  looped  upon  itself. 
But  this  method  may  also  be  applicable  in  a 
smaller  nerve — thus  in  one  instance  we 
uncovered  a  partial  lesion  of  the  median  nerve 
above  the  elbow  in  which  there  was  some 
voluntarj'  flexion  in  the  lingers,  but  none  in 
the  thumb;  there  was  no  loss  of  sensation, 
rather  a  hyperalgesia  over  the  median  area, 
and  severe  causalgia  was  associated.  At 
operation  the  nerve  was  found  involved  in  a 
very  dense  scar,  and  when  freed  presented  a 
lacerated  and  irregular  appearance  in  the 
lateral  half,  with  good  fibers  in  the  remainder. 
Stimulation  gave  a  partial  response  in  the 
fingers  but  none  in  the  thumb.  One  hesitated 
to  sacrifice  the  part  that  was  functioning,  so 
the  nerve  was  split  longitudinally  and  the 


ends  of  the  half-nerve  sutured  after  excision 
of  the  damaged  portion.  Mackay's  report 
some  6  weeks  later  reads:  "There  is  a  very 
marked  improvement  in  this  case:  flexion  is 
now  present  in  all  phalangeal  joints;  distal 
phalanx  of  thumb  can  be  strongly  flexed,  and 
index  finger  flexed  at  all  joints;  sensation 
normal  all  over  hand;  atrophy  as  before: 
there  is  much  less  fibrosis  of  hand,  and  patient 
should  get  full  recovery." 

Several  of  the  musculospiral  injuries  were 
associated  with  fractures  of  the  humerus, 
where  the  nerve  was  involved  in  the  callus. 
The  most  instructive  complication  of  a  frac- 
ture was  in  a  patient,  who,  on  receiving  a 
bullet  wound  through  the  knee,  had  fallen, 
causing  a  transverse  break  of  the  femur  in  the 
middle  third.  He  was  admitted  to  us  for  a 
complete  external  popliteal  lesion,  with  the 
femur  well  united,  but  with  some  3  inches  of 
overriding.  We  explored  at  the  level  of  the 
bullet  wound,  to  find  the  nerve  intact.  Con- 
tinuing the  incision  upward,  we  found  that 
in  falling,  the  femur  must  have  telescoped  a 
further  3  inches  to  cause  a  complete  division 
of  the  nerve  some  6  inches  below  the  fracture 
line. 

Perhaps  the  most  unusual  of  all  our  cases 
was  one  in  which  a  complete  paralysis  of  the 
deltoid  existed.  An  X-ray  of  the  shoulder 
revealed  a  very  small  foreign  body,  just 
posterior  to  the  surgical  neck  of  the  humerus. 
Mackay  suggested  that  this  small  fragment 
had  divided  the  circumflex  nerve,  and  advised 
exploration.  At  operation  it  was  found  that 
the  fragment  had  severed  the  nerve  just  at 
the  point  of  its  bifurcation.  By  good  fortune 
the  distal  ends  were  secured  in  the  substance 
of  the  deltoid  and  the  proximal  end  was 
identified  coming  through  the  quadrilateral 
space.  The  ends  were  very  small  and  could 
not  be  sutured  in  the  established  method,  but 
tliey  were  anchored  together  and  a  measure  of 
continuity  restored.  On  the  twenty-ninth  day 
he  was  found  to  have  voluntary  power  in  the 
muscle,  and  within  5  weeks  the  deltoid  had 
sufficiently  recovered  to  hold  the  arm  at  right 
angles  against  gravity.  The  rapidity  of  the 
recovery  is  not  to  be  wondered  at  when  one 
realizes  the  short  distance  the  regenerative 
process  once  established  had  to  travel. 
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It  may  be  of  interest  to  refer  in  passing  to  a 
sciatic  lesion  from  which  there  was  con- 
siderable causalgia.  In  cutting  down  on  the 
nerve  one-half  was  found  completely  di\'ided 
and  presenting  a  large  proximal  bulb.  In  the 
remaining  half  a  hard  mass  was  encountered, 
which  proved  on  section  to  be  true  bone, 
extending  over  2  inches  along  the  course  of 
the  nerve.  This  was  excised  and  an  end-to-end 
suture  was  performed.  As  every  effort  to  find 
evidence  of  a  fracture  or  bony  injury  was 
unavaiHng,  one  was  forced  to  look  upon  the 
process  as  an  unusual  example  of  metaplasia. 
An  X-ray  of  the  specimen,  after  removal, 
revealed  clearly  the  curious  contour  of  the 
newly  formed  bone. 

Time  does  not  permit  more  than  a  passing 
reference  to  after-treatment;  massage  and 
galvanism  are  probably  of  value;  careful 
splinting  to  maintain  the  paralyzed  muscles 
in  relaxation  is  indispensable.  When  recovery 
is    sufficiently    advanced,    re-education    by 


purposeful  movements  is  of  prime  importance, 
and  the  various  forms  of  apparatus  so  essen- 
tial at  first  should  be  dispensed  with  at  the 
earliest  possible  date. 

In  nerve  surgery  one  must  guard  against 
impatience;  nerve  growth  is  an  extremely 
deliberate  process.  One  of  our  patients 
reported  recently  with  a  regenerated  musculo- 
spiral  in  whom  a  tendon  transplant  was  done 
some  7  months  after  the  nerve  was  sutured. 
In  our  series  we  saw  n^  results  which  may 
be  described  as  phenomenal  or  which  would 
lead  us  to  think  that  regeneration  in  the 
sutured  nerve  proceeds  in  other  than  an 
orderly  way.  As  I  said  at  the  outset  our 
results  have  made  me  optimistic  on  the  sub- 
ject; nature's  heahng  power  never  seems 
more  wonderful  than  when  one  is  permitted 
to  see  paralyzed  muscles  regaining  their 
power,  impaired  sensation  being  restored, 
and  trophic  changes  disappearing  in  an 
extremity,  following  upon  the  effective  res- 
toration of  conductivity  to  a  damaged  nerve. 
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THE  conclusions  which  I  wish  to  present 
in  this  paper  are  based  on  the  examina- 
tion of  over  600  cases  of  peripheral 
nerve  injuries,  treated  at  the  Granville 
Canadian  Special  Hospital,  Buxton,  Derby- 
shire. This  hospital  was  specially  instituted 
for  the  treatment  of  nerve  lesions,  and  as  all 
observations  were  directed  toward  the  purely 
clinical  aspect  of  the  problem,  I  shall  attempt 
to  discuss  only  the  clinical  findings  and  their 
bearing  on  diagnosis. 

To  one  whose  attention  is  confined  to  clini- 
cal problems  and  whose  primary  objective  is 
to  decide  on  the  necessity  of  operation,  I 
think  little  opportunity  for  the  study  of 
physiological  problems  is  given,  and  any  con- 
clusion arrived  at  must  necessarily  be  of  little 
consideration  to  the  physiologist.  In  the 
first  place,  we  were  dealing  with  war  wounds, 
often  with  badl)'  lacerated  tissues,  and 
always  with  men,  who  withstood  the  hard- 
ships and  emotions  incident  upon  war-zone 
experience  for  months  and  years.  To  attempt 
physiological  investigation  in  such  patients, 
with  their  shattered  nervous  systems  and  ill- 
controlled  emotions,  whose  only  concern  was 
their  early  return  to  Canada,  would  lead  to 
conclusions,  which,  I  fear,  would  not  be 
accepted  by  the  physiologist. 

On  the  other  hand,  the  opportunity  for 
cUnical  investigation  has  been  great  and  if,  in 
this  field,  our  observations  fail  to  uphold  the 
teachings  of  former  or  even  contemporary 
workers,  we  are,  I  beheve,  justified  in  discard- 
ing such  tenets  from  our  diagnostic  armarium. 

Armed  with  the  accepted  teachings  on 
nerve  phenomena,  anatomical  and  physio- 
logical, and  confident  that  all  nerve  lesions 
could  be  placed  under  one  of  the  several 
syndromes  formulated  by  the  continental 
writers,  we  approached  tlie  problem  with  an 
easy  mind,  but  in  a  very  few  months  we 
learned  that  no  such  easy  classification  was 
possible,  and  that  the  general  clinical  picture 
offered  a  surer  guide  to  a  correct  opinion  than 
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any  effort  to  fit  the  signs  of  each  case  into  a 
definite  nerve  syndrome. 

In  studying  nerve  regeneration,  whether 
spontaneous  or  follo^vang  nerve  suture,  we 
also  found  that  complete  adherence  to  formu- 
lated schemes  and  accepted  teachings  led  us 
far  afield. 

Our  first  problem  was  to  decide  whether 
we  were  dealing  with  a  complete  or  partial 
lesion,  and  given  several  e.xaminations,  which 
followed  each  other  at  ten-day  inters'als,  and 
a  due  regard  for  the  many  deceptive  factors 
which  invariably  arise,  this  was  not  always 
difficult.  To  decide,  however,  when  dealing 
with  a  complete  lesion,  whether  it  is  due  to 
anatomical  or  physiological  interruption,  was 
a  verj^  different  matter  and  I  know  of  no 
scheme  whereby  this  differentiation  can  be 
definitely  made,  other  than  by  direct  observa- 
tion at  operation. 

Innumerable  signs  and  phenomena  have 
been  recorded  to  assist  in  a  reasonable  fore- 
cast as  to  the  possibiUty  of  spontaneous 
regeneration,  but  unfortunately  many,  or 
I  may  say,  most  of  these  have  proved  falla- 
cious and  on  this  occasion  I  propose  to  discuss 
these  signs  and  the  assistance  they  may  have 
been  to  us  in  .this  work. 

Dealing,  primarily,  with  motor  phenomena, 
one  is  surprised  to  learn  how  frequently 
muscles,  which  were  formerly  considered  the 
sole  means  of  certain  joint  or  bone  segment 
movement,  may  be  supplanted  in  their  func- 
tion by  other  muscles  or  tensions,  and  how 
often  attitude  of  the  linib  may  lead  to 
erroneous  conclusions. 

Accepting  as  our  standard  of  function  the 
movement  of  a  joint  segment,  there  are  ven*' 
few  exceptions  to  the  rule  that  these  move- 
ments may  be  substituted  by  other  muscles 
or  tensions,  and  these  exceptions  comprise 
our  sole  means  of  differentiating  a  complete 
lesion  from  an  incomplete. 

In  the  case  of  the  musculospiral  nerve,  I 
believe  that  inability  to  cxteiul  the  terminal 
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phalanx  of  the  thumb  is  a  certain  indication 
of  complete  loss  of  function  in  that  nerve. 
Apparent  extension  of  this  phalanx  is  possible, 
but  in  all  cases  is,  I  believe,  due  to  the 
synergic  action  of  the  flexors,  whereby  the 
segment  is  primarily  flexed  under  tension, 
which  flexor  movement  is  followed  by  second- 
ary rebound,  simulating  weak  extension.  And 
this  is  true  of  all  segments  under  the  control 
of  synergically  acting  muscles.  When  volun- 
tary movement  is  attempted  by  a  paralyzed 
group  of  muscles,  the  antagonistic  muscles 
are  overcontracted  and  the  rebound  from 
this  overtension  simulates  movement  of  the 
segment  in  the  direction  of  the  paralyzed 
muscle.  If  this  is  understood  and  guarded 
against,  extension  of  the  distal  phalanx  of  the 
thumb  is  never  observed  in  a  completely 
paralyzed  musculospiral  nerve. 

Slight  extension  of  the  proximal  phalanges 
of  the  fingers  may  be  apparent  if  the  hand  is 
allowed  to  be  flexed  at  the  wrist,  resulting  in 
undue  tension  on  the  extensor  tendons,  by 
this  time  sclerosed  and  shortened  to  a  degree 
not  possible  in  health,  but  this  may  be  guard- 
ed against  by  placing  the  palm  in  line  with 
the  forearm  on  a  flat  table,  the  fingers  being 
fle-xed  at  the  metacarpophalangeal  joints  to  a 
right  angle  and  hanging  over  the  edge.  Under 
these  conditions,  extension  of  the  finger  at 
the  metacarpophalangeal  joints  is  impossible 
if  the  musculospiral  nerve  is  completely 
paralyzed.  Extension  at  the  wrist-joint  is 
frequently  simulated  if  the  fingers  are  strongly 
flexed,  thereby  setting  up  tension  on  the  dead 
extensor  tendons  of  the  fingers,  which  results 
in  passive  extension  at  the  wrist. 

Adduction  and  abduction  of  the  hand,  at 
the  wrist-joint,  is  undoubtedly  possible  in 
cases  of  complete  musculospiral  paralysis, 
notwithstanding  many  statements  to  the 
contrary.  That  these  movements  are  affected 
by  the  flexor  carpi  radialis  and  the  flexor 
carpi  ulnaris,  respectively,  is  shown  by  the 
noticeable  degree  of  flexion  that  accompanies 
them. 

In  considering  the  median  and  ulnar  nerves, 
one  must  first  recognize  the  close  relation  be- 
tween the  functions  of  these  structures,  par- 
ticularly in  regard  to  their  distribution.  There 
is  little  doubt  that  one  continually  meets 


with  irregularities  and  overlapping,  both  in 
their  motor  and  sensory  distribution,  and  this 
particularly  applies  to  the  innervation  of  the 
lumbricals  and  flexors  of  the  fingers.  Quite 
frequently,  one  observes  full  flexion  of  the 
middle  finger  in  complete  median  lesions, 
which  must  be  explained  by  partial  ulnar 
supply  to  the  flexor  sublimus  and,  in  some 
cases,  ulnar  innervation  of  the  flexor  profun- 
dus to  that  digit.  Flexion  of  the  terminal 
phalanx  of  the  thumb  is  sometimes  simulated 
by  rebound,  following  contraction  of  the 
extensor  longus  pollicis. 

The  only  irrefutable  sign  of  complete  medi- 
an lesion  is  the  loss  of  flexion  of  the  two 
tenninal  phalanges  of  the  index  finger,  which 
movement  cannot  be  supplemented  in  ab- 
sence of  median  innervation. 

We  have  never  encountered  any  evidence 
to  disprove  the  innervation  of  the  interossei 
by  the  ulnar  nerve  alone,  and  as  the  function 
of  these  muscles  in  health  is  to  adduct  and 
abduct  the  fingers,  to  extend  the  two  distal 
phalanges  of  all  the  fingers  and,  in  conjunction 
with  the  lumbricals,  to  flex  the  proximal 
phalanges,  one  would  expect  that  all  these 
functions  would  be  lost  in  complete  lesion  of 
the  ulnar  nerve.  As  a  matter  of  fact,  exten- 
sion does  take  place  in  the  tenninal  phalanges, 
probably  by  contraction  of  the  extensor  com- 
munis digitorum  exerting  tension  on  these 
distal  segments  through  the  paralyzed  and 
lifeless  bellies  of  the  dorsal  interossei,  which 
now  act  as  connecting  fibrous  structures  only. 
Lateral  movement  of  the  fingers,  especially 
in  the  index  and  little  fingers,  is  sometimes 
observed  in  complete  lesions  of  the  ulnar, 
but  is  always  combined  with  simultaneous 
extensor  movement,  indicating  a  supple- 
mentary action  of  the  extensor  communis 
digitorum.  If  the  hand  is  placed  on  a  flat 
surface  and  the  fingers  maintained  in  line 
with  the  palm,  lateral  movement  of  the 
fingers  is  impossible  in  complete  ulnar  le- 
sion. 

In  injuries  of  the  sciatic  nerve,  like  difficul- 
ties are  rarely  met  with.  Dorsi-extension  of 
the  foot,  at  the  ankle-joint,  may  occur  if  the 
toes  are  strongly  flexed  at  the  same  time, 
thereby  exerting  tension  on  the  paralyzed 
extensors  of  the  toes.     If  this  movement  is 
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guarded  against,  extension  of  the  foot  does 
not  occur  if  the  external  popliteal  is  divided, 
nor  can  eversion  of  the  foot  occur,  except  when 
there  is  some  degree  of  function  in  the  exter- 
nal popliteal  nerve. 

One  must  therefore  conclude  that  simple 
movement  of  a  joint  segment  does  not  always 
indicate  integrity  of  the  nerve  of  supply, 
while,  on  the  other  hand,  complete  loss  of 
voluntary  power,  at  one  or  two  examinations, 
may  not  bespeak  complete  physiological 
interruption.  This  is  especially  observed  in 
nerves,  whose  constitution  is  predominantlj^ 
motor,  such  as  the  musculospiral  and  the 
peroneal  branch  of  the  external  popliteal.  In 
these  nerves  slight  injuries  may  set  up 
apparently  complete  paralysis  in  the  muscles 
supplied,  lasting  for  several  weeks  and 
terminating  in  spontaneous  recovery.  In 
such  cases,  it  may  be  assumed  that  there  is  an 
associated  functional  paralysis,  which  tends 
to  perpetuate  the  original  organic  disability, 
and  this  is  given  support  by  the  frequent 
necessity  of  inaugurating  movement  by  some 
•  form  of  persuasion. 

Loss  or  diminution  of  the  various  forms  of 
sensation  is  generally  considered  a  fair  index 
to  the  degree  of  nerve  injury,  but,  in  our  cases, 
we  found  that  neither  the  extent  nor  degree  of 
disturbed  sensation  offered  a  reliable  indica- 
tion of  the  condition  of  the  nerve.  The  extent 
of  loss  of  cutaneous  sensibility  varied  so  much 
in  different  lesions,  proved,  later,  to  be  totally 
interrupted,  that  we  could  no  longer  regard  it 
as  unassailable  evidence  of  nerve  destruction 
or  integrity.  In  complete  ulnar  lesions,  the 
loss  might  involve  the  whole  anatomical 
distribution  of  this  nerve,  or  only  the  palmar 
and  dorsal  surfaces  of  the  little  linger,  more 
frequently  extending  just  below  the  root  of 
this  digit.  Totally  interru[)ted  median  lesions, 
likewise,  might  show  sensory  change  over  the 
first  three  fingers  and  entire  median  area  of 
the  palm,  while,  in  other  cases,  the  loss  might 
be  confined  to  the  index  finger  alone.  Com- 
plete division  of  the  musculospiral,  above  the 
origin  of  the  radial  branch,  is  frequently 
unaccompanied  by  cutaneous  loss. 

This  variation  in  extent  of  sensory  loss 
applies  to  all  the  peripheral  nerves  and  must 
be    explained    by    overlapping    of    adjacent 


nerve  terminals  or,  in  some  instances,  by 
anastomosis  with  adjacent  nerve  trunks. 

Careful  examination  of  all  forms  of  cutane- 
ous and  deep  loss  was  made,  including  pain, 
touch,  temperature,  pressure,  position  and 
vibration  sense,  and  an  effort  made  to  map 
out  different  zones  for  each  of  these  forms  of 
sensation.  It  must,  here,  be  stated  that  no 
mechanical  gradation  of  stimulus  was  made, 
our  technique  consisting  in  the  use  of  a  pin 
for  pain,  camel's  hair  brush  or  cotton  wool 
for  touch,  and  test  tubes  containing  water  at 
22°  C.  and  50°  C.  In  cases  where  the  extrem- 
ity was  cold.it  was  immersed  in  warm  water  at 
about  35°  C.  before  examination  was  under- 
taken, as  it  was  found  that  reliable  results 
could  not  be  obtained  in  a  cold  limb. 

Schooled  in  the  doctrine  of  epicritic  and 
protopathic  systems  of  sensory  innervation, 
we  endeavored  to  outline  two  zones,  an  inner, 
where  all  forms  of  sensation  were  lost,  and  an 
outer,  where  only  touch  and  liner  discrimina- 
tion were  missing;  but  invariably  failed  to 
satisfy  ourselves  that  such  definite  line  of 
demarcation  could  be  drawn. 

Our  first  procedure  was  to  outline  carefully 
the  area  of  loss  to  cotton  wool  (light  tactile 
sensation),  and  secondly  that  of  pin  prick 
(pain).  With  heavy  prick  one  coukl  locate  an 
area,  centrally  or  distally  placed  as  the  case 
might  be,  of  total  aiKusthesia.  Then  with 
moderate  prick,  a  larger  area  surrounding  this 
and,  finally,  by  very  light  prick  this  area  could 
invariably  be  extended  to  coincide  with  the 
area  of  anaesthesia  to  cotton  wool,  previously 
mapped  out,  so  that  it  was  theoretically 
possible  to  outline  various  concentric  zones, 
corresponding  to  the  degree  of  force  used  in 
manipulating  the  pin.  Our  e.xpcrience  was 
that  the  areas  of  loss  to  cotton  wool  and  loss 
to  light  pin  prick  were  identical,  so  that  we 
came  to  rely,  for  all  practical  purposes,  on  the 
use  of  light  pin  j)rick,  while,  at  the  same  time 
our  belief  in  two  separate  and  distinct  systems 
for  cutaneous  sensation,  one,  the  epicritic, 
underlying  light  touch  and  the  other,  the 
protopathic,  underlying  pain,  could  not  be 
reconciled  with  our  findings. 

Loss  to  temperature  sense,  as  interpreted 
from  the  use  of  test  tubes,  containing  water 
at  about  50°  C.  and  22°  C,  wa^  so  variable  as 
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to  be  of  little  practical  use,  but  roughly 
corresponded  with  the  area  of  loss  to  light 
touch  and  light  prick. 

Loss  of  deep  sensation,  for  pressure,  vibra- 
tion and  joint  movement,  generally  involved 
an  area  much  in  excess  of  the  cutaneous  loss 
and  gave  little  or  no  information  of  value  to 
the  clinician. 

Variation  in  the  extent  of  cutaneous  loss, 
from  day  to  day,  suggests  a  partial  lesion  or  a 
superadded  hysterical  disability,  while  con- 
stant adherence  to  the  original  limits,  however 
limited  or  extensive,  bespeaks  a  complete 
physiological  lesion. 

From  a  consideration  of  the  electrical  reac- 
tions, alone,  we  obtained  little  information  of 
prognostic  value,  while  from  the  standpoint 
of  diagnosis,  its  most  useful  application  was 
in  differentiating  functional  paralysis.  Very 
slight  organic  lesions,  which  began  to  show 
regeneration  in  3  to  5  months  under  nutri- 
tional treatment,  were  almost  always  accom- 
panied by  early  loss  of  faradic  stimulation, 
while  severe  lesions  showed  loss  to  faradism 
throughout  the  entire  period  of  regeneration, 
this  being  the  last  factor  to  return.  In  our 
experience,  return  of  faradic  excitability  was 
invariably  preceded  by  return  of  voluntary 
power  and  frequently  by  return  of  "pin- 
prick" sensation.  The  type  of  response  to 
the  galvanic  stimulus  was  of  considerably 
more  value  in  diagnosis.  The  slow,  sluggish 
response,  with  retarded  relaxation,  indicated 
a  severe  lesion  and  was  the  most  reliable 
index  to  the  reaction  of  degeneration  at  our 
disposal. 

Polar  changes,  as  evidence  of  complete 
reaction  of  degeneration,  were  found  unreliable 
and  were  early  discarded  for  the  use  of  con- 
densor  shocks,  applied  to  the  galvanic  current. 
For  this  purpose,  use  was  made  of  the  Lewis 
Jones  condenser,  which,  in  the  hands  of  some 
workers,  appeared  to  be  of  value  in  denoting 
regeneration,  some  even  basing  their  prog- 
nosis on  the  number  of  micro-farads  necessary 
to  set  up  contraction.  Here,  too,  we  met  with 
disappointment,  as  it  was  found  that  changes 
in  muscle  excitability,  as  registered  by  this 
apparatus,  were  frequently  misleading. 

Frequently  we  have  noted  improvement  in 
the  condition  of  the  muscle  under  nutritional 


treatment,  as  reflected  in  the  number  of 
micro-farads  necessary  to  produce  response, 
advancing  from  2.0  micro-farads,  at  first  ex- 
amination, to  0.5  or  even  0.33  micro-farads, 
in  the  course  of  a  month  or  6  weeks,  only  to 
find  at  operation  that  we  were  dealing  with  a 
complete  lesion,  presenting  well  formed  bulbs 
at  both  proximal  and  peripheral  ends.  Re- 
peated similar  disclosures  have  shown  us  that 
improvement  in  the  muscle  belly  does  not 
run  hand  in  hand  with  regeneration  of  the 
nerve. 

The  most  reliable  sign  of  complete  or  severe 
lesion  is  the  replacement  of  the  quick,  flash- 
like response  to  galvanic  stimulation  by  the 
slow,  retarded  relaxation,  always,  of  course, 
accompanied  by  faradic  inexcitability  and, 
provided  the  muscles  are  maintained  in  good 
condition,  we  have  never  noted  a  complete 
disappearance  of  this  reaction,  during  the 
period  of  time  over  which  we  were  able  to 
observe  our  cases,  often  amounting  to  8  or 
10  months  from  date  of  wound. 

The  so-called  longitudinal  reaction  of  Huet, 
though  looked  for,  was  seldom  observed  and, 
when  so,  was  an  accompaniment  only  of  the 
characteristic  galvanic  response. 

Erb's  paradoxical  reaction,  viz.,  faradic 
excitability  of  the  muscle  or  nerve  below  the 
lesion,  while  stimulation  above  the  lesion  fails 
to  give  response,  indicates  a  partial  and  local 
lesion  from  which  spontaneous  recovery  may 
be  expected,  but  as  it  is  applicable  only  to 
nerves,  which,  at  some  point,  run  a  superficial 
course,  its  value  in  diagnosis  is  extremely 
limited. 

Muscle  atrophy,  as  an  indication  of  the 
severity  of  the  lesion,  is  of  little  clinical  value 
as  the  most  severe  degrees  of  wasting  are  often 
observed  in  partial  lesions  and,  in  fact,  appear 
to  be  more  rapid  in  onset.  Atrophy  is  always 
more  apparent  in  its  onset  and  extent  in  the 
smaller  muscles,  as  is  so  often  seen  in  partial 
lesions  of  the  ulnar  nerve,  which  have  been 
allowed  to  rest  for  a  week  or  two.  In  some  of 
these  cases,  the  extreme  degree  of  wasting  in 
the  interossei  and  hypothenars  suggests  that 
we  are  dealing  with  a  much  more  severe,  if 
not  complete  lesion  of  the  nerve.  Atrophy 
would  appear  to  depend  solely  on  the  nutri- 
tional   and    manipulative    treatment,    while 
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disuse  of  the  limb  or  absence  of  manipulation 
engenders  severe  wasting  of,  not  only  the 
muscles,  but  also  the  underlying  bone  seg- 
ments; witness  the  degree  of  bone  atrophy, 
especially  in  the  phalanges,  which  accom- 
panies hysterical  paralysis. 

The  same  observation  may  be  made  in  re- 
gard to  trophic  disturbance  and  on  this  point, 
we  are  in  complete  accord  with  Tinel  and 
others,  that  the  most  extreme  trophic  disturb- 
ances accompany  partial  lesions,  especially 
those  of  the  irritative  type.  If  any  conclu- 
sion may  be  drawn  from  the  e\'idence  of  troph- 
ic loss,  it  is  that,  with  severe  trophic  change, 
we  are  dealing  with  an  incomplete  lesion  of 
the  nerve. 

We  have  never  been  able  to  make  any 
diagnostic  use  of  the  presence  or  absence  of 
pain  in  the  muscle  bellies,  as  pain  to  pressure 
may  be  encountered  in  complete  lesion  of  the 
nerve  and  is  by  no  means  a  constant  accom- 
paniment of  incomplete  ones. 

Formication  over  the  distribution  of  a 
nerve,  set  up  by  pressure  below  the  lesion, 
applies  only  in  cases,  in  which  the  nerve 
trunk  runs  a  superficial  course,  such  as  the 
ulnar  and  external  popliteal  and,  when  present, 
is  a  valuable  indication  of  a  recovering  nerve. 
It  is,  however,  an  infrequent  accompaniment 
of  regeneration  as  it  has  been  observed  in  a 
very  small  proportion  of  ulnar  and  external 
popliteal  lesions. 

A  review,  therefore,  of  the  various  signs 
would  appear  to  produce  few  absolute  and 
irrefutable  indications  of  the  condition  of  the 
nerve  and,  after  all,  one's  diagnosis  is  practi- 
cally a  differentiation  of  the  complete  from 
the  partial  lesions. 

Clinically,  there  is  no  advantage  in  pigeon- 
holing each  lesion  under  one  or  another 
syndrome,  even  if  this  were  possible,  but  a 


reasonable  opinion  as  to  the  integrity  of  the 
nerve  should  be  possible  from  the  general 
clinical  picture. 

The  decision  that  a  nerve  is  completely 
injured  implies  only  physiological  interrup- 
tion, as,  beyond  the  discovery  of  palpable  end 
bulbs,  there  are  no  signs  by  which  anatomical 
and  physiological  lesions  may  be  differen- 
tiated. 

Of  all  the  signs,  assigned  to  ner\-e  injury, 
we  consider  that  the  presence  or  absence  of 
true  voluntary  motor  power  offers  the  most 
valuable  guide  to  an  opinion,  and  while  there 
are  many  pitfalls  in  the  interpretation  of  mo- 
tor power,  chief  among  which  are  the  supple- 
mentarj-  movements,  these,  if  recognized, 
should  offer  little  difficulty. 

The  unmistakable  return  of  voluntary  pow- 
er in  a  muscle,  which,  at  first,  may  manifest 
itself  in  weak  fibrillary  contractions,  is  the 
surest  and  most  frequent  sign  of  a  recovering 
nerve,  and  this  nerve  may  now  be  treated 
under  postural  and  nutritional  conditions  to 
a  finality.  If  in  three  months  following 
injury  there  is  no  perceptible  voluntary 
movement,  we  are  of  the  opinion  that  an 
exploratory  operation  is  indicated  and  seldom 
has  operation,  under  such  conditions,  been 
unnecessarily  performed. 

In  recognizing,  as  we  do,  the  impossibility 
of  diagnosing  the  anatomical  condition  of  the 
nerve  and,  in  limiting  our  decision  to  that  of 
physiological  interruption,  we  have  met  with 
many  cases,  where  uncertainty  featured  the 
diagnosis  and,  in  these  cases,  time  can  be 
saved  for  both  patient  and  stalT  by  operation 
and  direct  inspection  of  the  nerve,  which 
procedure,  in  the  hands  of  skilled  operators,  is 
not  only  safe  and  rational,  but  in  many  cases 
enhances  the  chance  and  rapidity  of  recovery 
to  a  considerable  degree. 


WALTERS:    PRE-OPERATIVE   PREPAR.\TION   IN   OBSTRUCTIVE   JAUNDICE    651 

PRE-OPERATIVE  PREPARATION  OF  PATIENTS  WITH 
OBSTRUCTIVE  JAUNDICE 

Bv  WALTMAN  WALTERS,  JI.D.,  Rochester,  Minnesota 

Section  on  Surgery,  Mayo  Clinic 


THE  fact  that  jaundiced  patients  bleed 
too  freely  following  operation  has  been 
known  for  several  years,  and  in  the 
absence  of  exact  criteria  many  surgeons  have 
looked  for  one  or  another  clinical  sign  for  an 
index  to  the  severity  of  the  operative  risk. 
Some  surgeons  beheve  that  purpuric  spots  on 
the  patient  with  obstructive  jaundice  are 
advance  agents  of  death  in  case  of  operation; 
others  believe  that  a  blood  coagulation  time  of 
more  than  9  minutes  is  a  contra-indication  to 
operation,  and  still  others  that  dehydration 
with  marked  jaundice  persisting  more  than  2 
or  3  weeks  is  a  contra-indication.  Further, 
there  is  no  doubt  that  many  cases  of  chole- 
lithiasis and  stones  in  the  common  duct  have 
been  diagnosed  as  malignant  disease  and  the 
patients  have  been  returned  to  a  life  of  in- 
validism, since  the  surgeon  did  not  wish  to  do 
an  abdominal  exploration  because,  in  the 
presence  of  jaundice,  it  seemed  to  entail  grave 
risk. 

This  study  was  made  for  the  purpose  of 
investigating  the  reason  for  the  high  mortality 
following  operations  on  patients  who  have 
obstructive  jaundice.  The  reports  of  patients 
from  the  records  of  the  Mayo  Clinic  during 
1918,  191Q,  and  1920,  who  had  obstructive 
jaundice  at  the  time  of  operation  and  who 
have  died,  were  reviewed  in  order  to  deter- 
mine the  cause  of  death  and  the  relation  of 
such  cause  to  the  degree  of  jaundice  and  the 
coagulation  time  of  the  venous  blood.  Only 
cases  in  which  coagulation  time  estimations 
had  been  made  were  tabulated. 

In  Table  I  a  comparison  is  shown  between 
the  findings  at  necropsy  in  29  patients  with 
obstructive  jaundice  at  the  time  of  operation 
who  died  subsequently,  and  in  34  patients 
who  were  without  jaundice  at  the  time  of 
operation  who  died.  It  is  of  interest  to  note 
that  15,  more  than  50  per  cent,  of  the  patients 
with  jaundice  died  from  intra-abdominal 
haemorrhage,  or  at  least  had  a  large  amount  of 


blood  in  the  peritoneal  cavity,  while  but  6  per 
cent  of  those  without  jaundice  died  from  intra- 
abdominal haemorrhage. 

Table  II  shows  the  degree  of  jaundice, 
coagulation  time,  and  operative  procedures 
on  the  15  jaundiced  patients  who  died  from 
postoperative  hasmorrhage.  In  11  of  the  15 
patients  (73  per  cent)  the  coagulation  time 
was  more  than  9  minutes.  In  10  (66  per  cent) 
the  jaundice  was  graded  3  or  4  on  a  scale  of 

I,  2,  3.  4- 

It  is  noteworthy  that  in  all  cases  death 
occurred  from  1  to  7  days  after  operation,  as 
may  be  expected  if  continuous  oozing  is 
taking  place.  If  the  cystic  artery  or  one  of 
its  branches  were  the  cause,  death  might  be 
expected  immediately  following  operation. 
At  necropsy  in  every  instance  the  exact 
source  of  the  haemorrhage  could  not  be  found. 

In  order  to  determine  whether  deaths  from 
haemorrhage  were  dependent  on  an  elevated 
coagulation  time  and  marked  jaundice,  a 
study  was  made  of  the  case  histories  of  14 
patients,  the  only  patients  in  whom  com- 
parisons had  been  made  of  the  coagulation 
time  and  degree  of  jaundice,  who  were 
jaundiced  at  the  time  of  operation  on  the  bile 
tract,  and  who  died  from  causes  other  than 
postoperative  abdominal  haemorrhage.  It  was 
found  that  but  3  had  had  a  coagulation  time 
of  more  than  9  minutes  and  5,  jaundice 
graded  3  or  4  (Table  III).  Onty  2  of  the  14 
had  had  cholec\'stectomies,  the  others  some 
type  of  drainage  operation  on  the  bile-ducts. 

T.\BLE  I. — Findings  at  NECROP.sy  in  Patients  Oper- 
ated ON  FOR  Lesions  of  the  Gall-Bladder. 


Patients 29 

Cause  of  death  •    . 

Postoperative  haemorrhage 16 

Peritonitis 3 

Bronchopneumonia 3 

Pulmonarj'  embolism 

Cerebral  embolism 

Ileus 
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FIFTEEN   JAUNDICED   PATIENTS   DYING    FROM   POSTOPERATIVE  (INTRA- 
ABDOMINAL)   HEMORRHAGE 


Case 

Age 

Degree 
of 

jaundice 

Degree 
of 
bile 

Coagu- 
lation 

time, 
minutes 

Calcium 

time. 

minutes 

Operation 

341399 

39 

4 

I 

10 

10 

Cboledochotomy ;  cholecj-stectomy 

255676 

48 

2 

23 

28 

Choledochotomy;  cliolec>'stectomy 

209163 

34 

2 

2 

8 

Dilation  of  stricture;  choledochotomy 

210429 

48 

4 

3 

14!-^ 

Choledochotomy 

197147 

37 

4 

4 

13 

Cholec>'stostomy 

33S327 

50 

3 

2 

15 

II 

Exploration 

200538 

43 

3 

2 

8 

Exploration 

241960 

S3 

2 

2 

20 

Cholecystectomy;  choledochotomy 

235723 

48 

4 

3 

16 

Dilation  of  stricture;  choledochotomy 

231348 

64 

2 

I 

.0 

12K 

Cholecj-stectomy;  cboledochotomy 

226821 

6S 

4 

2 

6 

17 

Cholecystostoray;  choledochotomy 

262802 

29 

4 

3 

36 

35 

Dilation  of  common  duct 

267424 

57 

3 

10 

9 

Cholec\-stectomy.  Removal  o^  stones 

271933 

39 

4 

2 

17 

14 

Choledochotomy 

328617 

47 

• 

• 

T'/i 

Cholec>'stectomy.     Closure  of  gall- 
bladder fistula 

Coagulation  time  more  than  9  minutes  in  11  of  15  patients.  In  10  of  15  patients  the  jaundice  was  graded  3  or  j 


These  facts  presented  in  Tables  II  and  III 
seem  to  be  direct  evidence  that  the  cause  of 
death  of  most  of  the  patients  with  obstructive 
jaundice  was  postoperative  intra-abdominal 
haemorrhage,  which  seemed  to  be  due  to  a 
continual  oozing  from  traumatized  surfaces 
rather  than  bleeding  from  severed  arteries. 
The  corollary  of  this  is  that  in  deeply  jaun- 
diced patients  the  tissues  should  be  handled 
with  the  utmost  care  and  gentleness  and 
oozing  from  the  liver  surface  prevented  by 
refraining  from  doing  a  cholecystectomy  until 
the  jaundice  has  subsided. 

Two  methods  of  determining  the  coagula- 
tion time  of  the  blood  are  used  in  the  Mayo 
Clinic:  Boggs'  method,  in  which  estimation  is 
made  by  the  time  required  for  blood  from  a 
stab  wound  in  the  ear  to  coagulate,  and  the 
method  described  by  Lee  and  White,  in  which 
the  coagulation  time  is  determined  by  the 
time  it  takes  for  i  cubic  centimeter  of  blood 
withdrawn  from  a  vein  to  coagulate.  The 
blood  is  withdrawn  by  a  syringe  and  placed 
in  a  test  tube,  both  having  previously  been 
washed  with  normal  salt  solution.    The  Lee 


and  White  method  is  preferred  because  in 
Boggs' method  the  true  coagulation  time  of  the 
blood  is  shortened  by  the  combination  of  the 
juices  of  the  tissues  of  the  ear  with  the  blood  as 
has  been  definitely  shown  by  Lee  and  \\Tiite. 
The  test  of  the  calcium  time  of  the  blood  de- 
scribed by  Lee  and  Vincent  is  also  made  in  the 
Clinic.  Six  drops  of  a  0.5  per  cent  solution  of 
calcium  chloride  are  added  to  i  cubic  centi- 
meter of  venous  blood ,  and  the  time  required  for 
the  blood  and  the  calcium  chloride  to  coagulate 
is  called  the  calcium  time  of  the  blood.  These 
observers  have  shown  that  when  the  calcium 
time  is  lower  than  the  coagulation  time  of  the 
blood  the  coagulation  time  in  most  instances 
can  be  lowered  to  approximate  the  calcium 
time  by  the  administration  of  calcium  lactate 
by  mouth  for  a  three  daj-  period.  They 
proved  that  a  retarded  coagulation  time  could 
be  produced  experimentally  by  producing  an 
obstructive  jaundice  in  dogs,  and  that  this 
retardation  of  the  coagulation  time  appeared 
at  the  end  of  tlie  fifth  week  of  the  jaundice. 
They  were  able  to  produce  an  immediate  re- 
duction   in    the    coagulation  time  of    these 
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TABLE  III. FOURTEEN  JAUNDICED   PATIENTS   DYING   FROM   CAUSES   OTHER   THAN 

HAEMORRHAGE 


Case 

Degree 

of 
jaundice 

Degree 
of 
bile 

Coagulation 

time. 

minutes 

Calcium 
minutes 

Operation 

Cause  of  death 

327611 

2 

2 

5 

8 

Cholecystogastrostomy 

Suppression  of  urine 

306030 

4 

3 

6 

9 

Cholecyslostomy;  choledochotomy 

Bronchopneumonia 

2S9833 

3 

Trace 

6 

Transduodenal  excision  of  carcinoma 

Peritonitis  from  rupture  of  incision 

253416 

I 

I 

10 

12 

Removal  of  specimen 

Bronchopneumonia 

212281 

I 

2 

sH 

Cholecystostomy:  choledochotomy 

Peritonitis 

1838S9 

3  + 

"4 

" 

20 

Hepaticoduodenostomy:  exploration  of 
ducts 

Abscess  of  liver;  purulent  pericarditis 

211383 

' 

' 

" 

Choledochotomy;  exploration  of  com- 
mon duct 

Thrombosis  of  portal  vein;  abscess  of 
liver 

199201 

4 

3 

9 

" 

Choledochotomy 

Nephritis  following  transfusion  from 
wrong  donor 

189394 

2 

2 

6 

8 

Cholecystostomy 

Peritonitis 

192733 

3 

2 

8 

Cholecystectomy;  choledochotomy 

Tuberculosis;  bronchopneumonia 

24548 

2 

2 

7 

Cholecyctostomy;  choledochotomy 

Fat  necrosis? 

214253 

2 

2 

7 

Cholecystostomy;  choledochotomy 

Cholangeitis 

350691 

I 

0 

7K 

4.'-» 

Cholecystectomy 

Necrosis  of  the  head  of  pancreas 

352666 

2 

+ 

8 

Cholecystostomy 

Questionable 

Coagulation  time  more  than  9  minutes  in  3  of  14  patients.   In  5  of  14  patients  the  jaundice  was  graded  3  or  4. 


animals  by  intravenous  injections  of  2  per 
cent  calcium  lactate,  such  reduction  being 
sustained  for  from  2  to  3  days,  without  dele- 
terious effect  on  the  general  condition  of  the 
animals. 

Besides  lowering  the  coagulation  time  by 
calcium,  some  observers  believe  that  calcium 
is  beneficial  in  decreasing  the  toxicity  of  pa- 
tients with  obstructive  jaundice.  Among  the 
most  noteworthy  theories  is  that  of  King  and 
Stewart  who  believe  that  bile  pigments  in 
combination  with  calcium  or  with  sodium  are 
less  toxic  than  uncombined  pigments;  they 
consider  calcium  a  protective  mechanism 
against  circulating  pigments  of  obstructive 
jaundice. 

King,  Bigelow,  and  Pearce  conclude  that 
obstructive  jaundice  produced  in  dogs  results 
in  a  loss  of  calcium,  the  calcium  being  given 
up  by  the  bone  to  neutralize  the  toxic  bile 
pigments  circulating  in  the  blood  and  tissues. 
Such  neutralization  affords  protection  to  the 
body,  but  may  lead  to  secondary  disturb- 
ances, for  example  bradycardia  and  changes  in 
the  blood  coagulation  time.  In  view  of  the 
work  of  these  investigators  the  belief  seems 
justified  that  calcium  offers  the  best  means  of 


preparing  jaundiced  patients  for  operation, 
since  it  not  only  reduces  the  coagulation  time 
of  the  blood,  but  also  decreases  the  toxicity 
produced  by  the  circulating  bile  pigments. 
We  have  adopted  the  suggestion  of  Lee  and 
Vincent  to  use  calcium  intravenously.  From 
5  to  10  cubic  centimeters  of  a  10  per  cent 
solution  of  calcium  chloride  in  redistilled 
water,  which  was  given  each  of  6  patients 
with  obstructive  jaundice  who  had  abnormally 
high  blood  coagulation  times,  lowered  the 
coagulation  time  to  normal  after  three  in- 
jections on  successive  days.  In  addition  4  of 
these  patients  were  given  calcium  lactate  by 
mouth  in  doses  of  100  grains  daily  (Table 
IV). 

Recently  Grove  and  Vines  have  stated  that 
they  have  proved  experimentally  that  calcium 
salts  given  by  mouth  have  no  influence  on  the 
blood  calcium,  in  which  case  the  administra- 
tion of  calcium  intravenously  is  the  method 
of  choice,  since  the  calcium  not  only  lowers  the 
coagulation  time  of  the  blood,  but  also  com- 
bines with  the  bile  pigments  circulating  in  the 
blood  stream. 

That  the  intravenous  injection  of  calcium  in 
small  doses  is  not  a  harmful  procedure  has 
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TABLE  IV. THE   EFFECT   OF   PEE-OPERATIVE   PREPARATION   ON  THE   COAGULATION   TIME 

OF  VENOUS   BLOOD   IN  PATIENTS   WITH   OBSTRUCTIVE  JAUNDICE 


Case 

Age 

Degree 

of 
jaundice 

Degree 
of 
bile 

Coagulation 
lime, 
minutes 

Calcium 

time, 
minutes 

Coagulation 
time  after 

preparation, 
minutes 

Preparation 

lU'l 

54 

4 

3 

16 

12 

9  a 

5  ccm.  10%  calcium  chloride  intravenously,  daily,  3  days 
100  gr.  calcium  lactate  daily,  4  days 
Carbohydrate  diet 
4000  ccm.  water  daily 

330670 

M. 

55 

3 

3 

14 

9 

5  ccm.  10%  calcium  chloride,  intravenously,  daily,  2  days 
100  gr.  calcium  lactate  daily.  4  days 
Carbohydrate  diet 
3%  glucose  solution  proctoclysis 
4000  ccm.  water  daily 

mt 

55 

4 

^ 

16 

5** 

100  gr.  calcium  lactate  daily,  5  days 
Carbohydrate  diet 
3%  glucose  solution  proctoclysis 
4000  ccm.  water  daily 

mr' 

60 

4 

4 

(5,6/21) 

(5 '6/21) 

6 

(5/17/21) 

S  ccm.  10%  calcium  chloride  intravenously,  daily,  3  days 
100  gr.  calcium  lactate  daily,  s  days 
15^  glucose  solution  proctoclysis 
4000  ccm.  water  daily 

357833 

L.B. 

46 

4 

4 

S'A 
(5/14/21) 

534 

(5/16/2:) 

5  ccm.  10%  calcium  lactate  intravenously,  daily,  2  days 
100  gr.  calcium  lactate  daily,  4  days 
Glucose  solution  proctoclysis 
4000  ccm.  water  daily,  4  days 

C^C.T^ 

37 

4 

4 

9 

12 

^ 

5  ccm.  10%  calcium  chloride  intravenously,  daily,  3  davs 
10%  glucose  solution  proctoclysis 
4000  ccm.  water  daily 
Carbohydrate  diet 

%'r 

50 

4 

4 

6 

^ 

^ 

S  ccm.  loTo  calcium  chloride  intravenously,  daily,  3  days 
io9c  glucose  proctoclysis 
4000  ccm.  water  daily 
Carbohydrate  diet 

♦Twenty-two  days  after  operation  the  coagulation  time  was  5  minutes  and  is  seconds.    The  jaundice  \ 
**Fifteen  days  after  operation  coagulation  time  was  3  minutes,  40  seconds;  marked  diminution  in  jaund: 
lion  time  was  sK  minutes. 

***Patient  had  bleeding  gums,  petechia,  and  subcutaneous  hseraorrhages  which  began  to  disappear  after  th. 
and  did  not  reappear. 


greatly  decreased. 
Thirty  days  after  operation  coagula- 


ntravcnous  injections  of  calcium. 


been  proved  (Lee  and  Vincent) .  Cambell  has 
given  calcium  acetyl  salicylate  to  55  patients 
in  doses  of  0.5  grams  in  10  cubic  centimeters  of 
distilled  water  (a  concentration  similar  to  our 
calcium  chloride  solution)  at  three  day  inter- 
vals, in  some  cases  as  many  as  seven  injections 
for  relief  of  neuralgias  and  myalgias.  This 
emphasizes  the  fact  that  calcium  in  small 
doses  may  be  given  intravenously  without 
deleterious  effect.  I  have  given  10  cubic 
centimeters  of  calcium  chloride  in  10  per  cent 
solution  and  10  cubic  centimeters  of  calcium 
lactate  in  10  per  cent  solution  separately  to 
two  pregnant  dogs  over  a  seven  day  period 
without  any  apparent  ill  effect.  During  the 
course  of  these  injections  both  dogs  delivered 
several  living  puppies. 

The  intravenous  injections  of  calcium 
chloride  in  patients  have  been  supplemented 
by  doses  of  calcium  by  mouth,  although  Cush- 
ny  states  that  "the  small  quantity  of  calcium 
absorbed  from  the  aiimciUarv  canal  has  no 


obvious  effects. "  This  statement  does  not 
always  hold  good  since  some  reduction  in  an 
elevated  coagulation  time  can  be  brought 
about  by  the  administration  of  calcium  lactate 
by  mouth,  although  inasmuch  as  it  does  not 
increase  the  amount  of  calcium  in  the  blood 
stream  (Grove  and  Vines"),  and  hence  does  not 
combine  with  the  bile  pigments  circulating  in 
the  blood,  it  does  not  diminish  the  patients' 
toxicity  and  consequently  its  value  is  50  per 
cent  less  than  the  intravenous  administration 
of  calcium.  Furthennore,  the  calcium  ad- 
ministered by  mouth  was  found  by  Lee  and 
N'incent  to  have  little  etTect  in  lowering  an 
elevated  blood  coagulation  time  until  after 
the  third  day,  while  the  etYect  of  the  intra- 
venous administration  of  calcium  is  noticed 
immediately  This  is  illustrated  in  Case 
,^53678  (Table  IV).  The  patient  showed  a 
reduction  in  coagulation  time  to  normal  after 
the  oral  administration  of  100  grains  of  cal- 
cium lactate  daily  for  5  days. 
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It  should  be  borne  in  mind  that  "calcium 
injected  directly  into  the  blood  stream  acts 
much  like  digitalis  in  that  in  small  doses  it 
accelerates  and  strengthens  the  heart,  but  in 
large  doses  it  seems  to  be  poisonous,  tending 
to  bring  the  heart  to  a  standstill"  (Cushny). 
In  our  investigations  daily  injections  of  10 
cubic  centimeters  of  10  per  cent  calcium 
lactate  and  10  per  cent  calcium  chloride  were 
given  for  a  seven  day  period  without  apparent 
deleterious  effect  on  dogs,  and  since  a  maximum 
of  three  injections  of  5  cubic  centimeters  of 
10  per  cent  calcium  chloride  has  sufficed  to 
produce  a  prompt,  immediate,  and  sustained 
reduction  of  the  coagulation  time  the  intra- 
venous use  of  the  calcium  chloride  solution 
in  preparing  jaundiced  patients  seems  jus- 
tifiable. 

The  duration  of  the  reduction  in  coagulation 
time  for  each  injection  of  calcium  lactate  was 
found  by  Lee  and  Vincent  to  be  3  days. 
In  our  cases  we  have  not  definitely  detennined 
this  point,  a  study  of  which  will  be  made 
later.  However,  in  one  case  the  reduction 
remained  for  14  days,  in  another  8  days. 
When  the  coagulation  time  tended  to  lengthen 
we  found  that  it  could  be  immediately  reduced 
by  another  intravenous  injection  of  the  cal- 
cium chloride  solution. 

Opie,  from  his  experimental  work,  believes 
that  carbohydrates  act  in  a  protective  manner 
to  prevent  disintegration  of  the  body  proteins 
when  the  individual  is  in  a  state  of  toxaemia ;  he 
found  that  on  giving  carbohydrates,  fats,  ami 
proteins  to  dogs,  before  and  after  chloroform 
poisoning,  the  dogs  that  were  fed  with  fat  died 
first,  those  fed  with  protein  died  second,  and 
those  fed  with  carbohydrate  died  third  or  not 
at  all.  Mann  has  been  able  to  keep  dogs  aliv-e 
for  from  20  to  34  days  after  the  removal  of  the 
liver  by  intravenous,  subcutaneous,  and  intra- 
duodenal  injections  of  glucose.  In  view  of  this 
work,  jaundiced  patients  in  the  Clinic  have 
been  fed  large  quantities  of  carbohydrates, 
and  the  amount  of  glucose  has  been  increased 
by  using  the  Murphy  drip  proctoclysis  of  15 
per  cent  glucose  solution  in  tap  water,  one 
hour  on  and  one  hour  off.  Four  thousand  cubic 
centimeters  of  water  were  given  by  mouth 
ever}-  24  hours  to  increase  the  body  fluids  and 
to  aid  in  the  elimination  of  the  bile  pigments. 


Attempts  have  not  been  made  to  carry  on 
these  preparations  longer  than  4  days,  because 
it  is  believed  that  this  length  of  time  will  give 
the  maximum  benefit,  and  that  waiting  longer 
might  invite  another  attack  of  colic,  if  gall- 
stones are  the  cause  of  the  biliary  obstruc- 
tion, which  would  deepen  the  jaundice  and 
increase  the  coagulation  time.  If  the  patient 
does  not  respond  to  this  regimen  transfusion 
of  blood  is  indicated  24  to  48  hours  before 
operation. 

In  this  manner  we  have  prepared  for  oper- 
ation 15  patients  with  obstructive  jaundice 
most  of  whom  would  otherwise  have  been 
denied  operation  because  of  the  grave  risk 
due  to  their  elevated  coagulation  time,  de- 
hydration and  toxaemia.  All  of  these  patients 
recovered  from  the  operation  and  were  able 
to  return  home . 

The  facts  brought  out  in  the  study  of  these 
cases  are  illustrated  by  Case  339670. 

Mrs.  M.,  aged  56  years,  gave  a  history  of  increas- 
ing jaundice  over  a  period  of  24  months  with  marked 
loss  of  weight  and  strength.  She  had  had  severe  ab- 
dominal colic  often.  The  large  liver  and  the  fluc- 
tuating abdomen  led  several  physicians  to  believe 
that  the  bile-ducts  and  liver  were  malignant.  When 
her  coagulation  time  was  reported  to  be  14  minutes, 
it  was  thought  that  the  operative  risk  was  too  great, 
particularly  since  the  symptoms  were  75  per  cent  in 
favor  of  malignancy.  The  conditions  were  explained 
to  her,  but  she  refused  to  leave  the  Clinic  without  an 
operation.  She  was,  therefore,  prepared  for  operation 
in  the  manner  described  and  her  coagulation  time 
reduced  from  14  minutes  to  2  minutes  in  4  days.  At 
operation  stones  in  the  common  duct  and  secondary 
biliary  cirrhosis  were  found.  There  was  no  evidence 
of  malignancy.  The  patient  recovered,  and  was 
dismissed  from  the  Clinic  28  days  later. 

CONCLUSIONS 

1 .  Most  patients  with  obstructive  jaundice 
who  die  after  operation  succumb  from  intra- 
abdominal haemorrhage. 

2.  In  most  cases  postoperative  ha^norrhage 
occurs  when  the  coagulation  time  of  the  venous 
blood  is  longer  than  g  minutes. 

3.  The  coagulation  time  of  the  blood  can  be 
reduced  greatly  and  the  toxicity  diminished 
in  patients  with  obstructive  jaundice  by  daily 
intravenous  injections  of  5  cubic  centimeters 
of  a  10  per  cent  calcium  chloride  solution  for  a 
three  day  period. 
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4.  Carbohydrates  and  glucose  prevent 
disintegration  of  body  proteins  when  the 
patient  is  in  a  state  of  toxaemia. 

5.  Large  quantities  of  water  aid  in  eliminat- 
ing toxic  bile  pigments  and  increase  the  body 
fluids. 

6.  It  is  self  evident  that  in  operations  for 
obstructive  jaundice  the  various  steps  of  the 
operation  be  carried  out  with  the  utmost 
gentleness,  care  being  taken  not  to  traumatize 
the  tissues,  especially  of  the  liver,  and  for  this 
reason  cholecystectomy  should  not  be  per- 
formed at  the  primary  operation  if  it  can  be 
avoided. 


I  wish  to  express  my  thanks  to  Dr.  L.  P.  Bell  lor  many 
valuable  suggestions  received  from  him  and  from  his 
thesis  "Degeneration  and  Regeneration  of  the  Liver  during 
Experimentally  Produced  Obstructi\'e  Jaundice"  (un- 
published). 
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BLOOD   VESSEL   SUTURE  ^ 

By  J.  M.  NEFF,  M.D.,  F.A.C.S.,  Chicago 


DURING  the  past  few  years  a  great  deal 
has  been  written  on  the  subject  of 
vascular  suture.  It  is  my  purpose  in 
this  paper  to  present  a  short  resume  of  the 
subject  and  to  discuss  briefly:  (I)  the  structure 
of  arteries  and  veins;  (II)  the  indications  for 
suture  of  the  blood  vessels;  (III)  the  contra- 
indications; (IV)  the  basic  principles  under- 
lying the  different  methods  of  vascular  suture 
and  the  various  suturing  operations  that  may 
be  done;  (V)  the  more  commonly  accepted 
methods,  in  an  attempt  to  make  clear  and  to 
emphasize  the  fact  that  the  one  method 
which  gives  the  very  best  possible  results  is 
so  extremely  simple  that  any  surgeon  who 
possesses  even  average  dexterity  can  use  it, 
without  any  special  instruments  and  with 
only  the  materials  that  can  be  obtained  at 
any  dry  goods  store;  (VI)  the  process  of 
healing  of  an  artery  or  vein  after  suture;  and 
(VII)  my  own  experimental  experience  stating 
my  own  views  on  the  subject  and  bringing  in 
only  as  many  references  from  the  literature 
as  are  necessary  to  emphasize  and  make  clear 
the  above  points.  I  shall  not  go  into  the 
historical  aspect  of  the  subject  because  it 
has  nothing  to  do  with  the  practical  work. 
Those  interested  in  it  will  find  the  excellent 
articles  by  Imbert  and  Fiolle  (i),  and  J.  B. 
Murphy  (2)  well  worth  reading.  Neither  shall  I 
touch  upon  the  surgery  of  aneurisms  which 
has  been  so  fully  covered  by  Matas  (3)  and 
others.  I  wish  merely  to  discuss  the  suture 
of  arteries  and  veins,  as  it  may  be  met  with 
in  ordinary  surgical  practice,  for  this  is  in- 
tended to  be  a  very  practical  paper. 

I.     STRUCTURE    OF   ARTERIES   AND   VEINS  (4) 

In  the  case  of  medium  sized  and  large  ves- 
sels the  structure  is  about  the  same,  with 
certain  modifications.  The  medium  sized  or 
large  artery,  which  is  the  one  we  are  called 
upon  to  suture  most  frequently  is  composed 
of  the  following  coats:  the  inner  coat  or 
tunica  intima,  the  middle  coat  or  tunica  me- 
dia, and  the  outer  coat  or  tunica  adventitia. 

'  Read  before  Lhe  Ohio  Valley  Medical  Associat 


The  inner  coat  consists  of  a  layer  of  endothe- 
lial cells,  a  subendothelial  layer  of  connective 
tissue,  and  a  layer  of  elastic  tissue,  the  fibers 
of  which  have  principally  a  longitudinal  di- 
rection. The  middle  coat  consists  of  plain 
muscle  fibers,  arranged  circularly  around  the 
vessel,  and  elastic  fibers,  the  laminae  of  which 
alternate  with  layers  of  muscular  fiber.  The 
tunica  media  is  the  coat  that  gives  thickness 
to  the  artery.  The  external  coat  consists  of 
bundles  of  white  connective  tissue  with  some 
elastic  fibers.  This  coat  is  easily  separated 
from  the  tunica  media  when  the  vessel  is 
exposed,  as  will  be  seen  later. 

The  structures  of  an  artery  and  a  vein  of 
medium  size  differ  principally  as  follows: 
(i)  The  elastic  layer  of  the  internal  coat  in  a 
vein  is  not  so  highly  developed.  (2)  The 
middle  coat  is  composed  of  a  thick  layer  of 
white  connective  tissue  with  elastic  fibers,  the 
latter  in  smaller  proportion  than  in  the  arter- 
ies. In  some  veins  there  is  a  transverse  layer 
of  plain  muscle  fibers.  The  muscular  element 
in  veins,  however,  is  much  less  prominent  than 
in  arteries,  and  the  middle  coat  is,  therefore, 
much  weaker.  (3)  The  outer  coat  is  made  up 
of  areolar  tissue  with  longitudinal  elastic 
fibers.  In  the  largest  veins  the  outer  coat  is 
very  thick  and  contains  a  large  number  of 
lojigitudinal  muscular  fibers.  (4)  Most  veins 
are  provided  with  valves,  which  prevent  re- 
gurgitation of  blood  in  them. 

Both  arteries  and  veins  contain  blood  ves- 
sels for  their  nourishment.  These  are  found 
in  the  outer  coat.  There  are  also  nerves 
which  have  their  origin  in  the  sympathetic 
system  and  control  the  muscle  fibers  of  the 
middle  coat. 

II.     INDICATIONS 

Let  me  say  at  the  outset  that  the  indica- 
tions for  vascular  suture  are  rare,  and  that  the 
indications  combined  with  conditions,  essen- 
tial for  a  good  result,  are  extremely  rare. 
However,  the  surgeon  should  be  acquainted 
with  the  technique  of  the  simplest  and  best 
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methods  so  that,  should  occasion  arise,  he  may 
be  able  to  suture  an  important  arten,^  or  vein 
as  readily  as  he  would  the  stomach  or  intes- 
tine. Leaving  the  ordinary-  aneurisms  out  of 
consideration,  the  indications  for  suture  are 
the  follov\'ing: 

1.  Injurj^  to  the  vessel,  with  break  in  its 
continuity,  from  any  cause,  either  from  with- 
out, as  in  gunshot  or  stab  wounds,  or  from 
within  (subcutaneous),  as  in  fractures  or  dis- 
locations or  traction  on  the  vessels,  as  in  at- 
tempting to  reduce  a  dislocation,  or  straighten 
a  limb  that  has  been  in  the  flexed  position 
for  a  prolonged  period  of  time. 

2.  Where  a  vessel  has  been  resected  in  a 
surgical  operation,  as  may  be  the  case  in  the 
removal  of  certain  growths  involving  the 
artery  or  vein,  or  both,  or  where  a  vessel  has 
been  accidentally  injured  during  the  course  of 
a  surgical  operation,  as  in  the  removal  of 
enlarged  glands  or  new-growths  from  the  neck, 
axilla,  or  groin.  The  femoral  artery  and  vein 
have  frequently  been  injured  during  hernia 
operations,  either  by  passing  the  needle 
through  one  of  them  or  through  the  deep 
epigastric  arter\'  at  its  origin.  This  may 
require  lateral  suture. 

3.  Arteriovenous  anastomosis  for  embol- 
ism and  thrombosis  of  the  lower  extremity, 
Raynaud's  disease,  senile  gangrene,  etc. 
This  is  no  longer  considered  an  indication  by 
the  majority  of  surgeons,  however,  as  it  is 
usually  a  failure.  These  are  the  main  indica- 
tions for  vessel  suture,  though  of  course  there 
are  many  others-  notably  sacculated  and 
arteriovenous  aneurisms,  where  cnd-to-cnd 
or  lateral  suture  may  be  necessary. 

In  the  foregoing  remarks  I  have  referred 
particularly  to  arterial  suture.  This  is  be- 
cause the  arteries  are  far  more  imj)ortant 
than  the  veins — from  the  standpoint  of  vessel 
suture — as  the  latter,  excejjt  the  larger  ones, 
may  be  ligated  with  impunity,  the  anastomo- 
ses being  very  free  and  the  superficial  veins 
taking  on  the  function  of  the  deeper  ones, 
when  the  latter  are  ligated.  This  is  also  the 
reason  why  arteriovenous  anastomosis  is 
never  successful  in  embolism  and  thrombosis 
of  the  larger  vessels  of  the  extremities,  or  in 
Raynaud's  disease  or  senile  gangrene.  The 
arterial  blood  turned  into  a  large  vein  follows 


the  line  of  least  resistance  and  returns  to  the 
heart  through  the  numerous  superficial  anas- 
tomoses— never  reaching  the  capillaries  at 
all.  Of  course,  in  the  early  part  of  this  re- 
versed circulation,  the  valves  in  the  veins 
tend  to  stop  the  onward  flow  of  blood  in 
them,  but  they  soon  break  down,  as  the  veins 
dilate. 

As  regards  the  size  and  importance  of  ves- 
sels: It  is  hardly  worth  while  suturing  the 
internal  jugular  vein.  Simply  tie  it  off  above 
and  below  the  site  of  injurj^  or  the  tumor 
which  involves  it;  but  it  is  always  worth  while 
to  suture  the  common  or  internal  carotid 
artery,  as  ligation  of  either  of  these  is  danger- 
ous, due  to  the  fact  that  cerebral  complica- 
tions so  frequently  follow.  The  mortality 
usually  given  for  ligation  of  the  common 
carotid  artery  is  25  per  cent,  though  some 
operators  think  this  is  much  too  high. 

The  same  remarks  apply  to  the  brachial, 
axillarj',  subclavian,  femoral  and  popliteal 
vessels.  The  veins,  where  suture  is  absolutely 
indicated,  are  the  ascending  vena  cava, 
especially  if  the  injury  is  above  the  entrance 
of  the  renal  veins.  All  cases  of  ligation  above 
its  junction  with  these  veins  have  ended  fa- 
tally. The  sinuses  of  the  dura  mater,  also, 
should  always  be  sutured  if  injured. 

I  have  used  the  adjective  '"important"  in 
connection  with  the  arteries.  This  is  because 
suture  is  nearly  always  indicated  only  in  the 
case  of  the  larger  and  "important'"  arteries. 
The  smaller  ones  may  usually  be  ligated  with- 
out risk.  For  instance  the  ulnar  may  be 
ligated  and  the  radial  will  take  care  of  the 
circulation  of  the  hand  and  \ice  versa.  One 
must  always  be  certain,  however,  that  the 
other  vessel  is  intact  and  patent,  otherwise 
suture  must  be  performed.  The  external 
carotid  is  an  unimportant  artery.  The  sub- 
clavian is  an  important  one,  but  difficult  of 
suture  in  all  its  portions,  unless  the  clavicle  is 
divided  and  retracted  downward.  The  axil- 
lary and  brachial  arteries  are  important  but 
decreasingly  so  as  we  pass  downward.  They 
should  always  be  sutured  when  possible. 
Circular  or  lateral  suture  of  the  abdominal 
aorta  is  imperative  when  it  has  been  injured, 
as  all  cases  of  ligation  have  been  fatal. 
Ligation  of  the  common  and  external  iliac 
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arteries  is  dangerous,  and  also  of  the  femoral 
and  popliteal,  because  of  the  liability  to 
gangrene  of  some  portion  of  the  leg  or  foot. 
In  all  these  cases  suture  should  be  performed  if 
possible.  The  anterior  and  posterior  tibial 
and  peroneal  arteries  may,  any  one  of  them, 
be  tied  without  danger. 

The  conditions  which  make  for  success  in 
vascular  suture  are  the  following: 

1.  Absolute  asepsis.  All  surgeons  and 
experimenters  agree  that  infection  of  the  field 
will  invariably  result  in  failure,  either  from 
intravascular  thrombosis  or  secondary  haemor- 
rhage, so  this  one  absolute  rule  can  be  laid 
down;  if  the  wound  is  infected  or  there  is  in- 
fection in  the  immediate  neighborhood  of  the 
injured  vessel,  do  not  attempt  to  suture,  but 
always  ligate  using  the  Ballance  and  Edmunds 
knot  on  the  larger  arteries.  The  reason  that 
vascular  suture  can  be  so  seldom  used,  is 
because  the  wounds  are  usually  infected  when 
they  come  under  the  care  of  the  surgeon. 
This  was  the  reason  that,  during  the  Great 
War,  so  few  injured  vessels  were  successfully 
sutured.  In  the  experimental  laboratory', 
where  asepsis  can  be  carried  out  in  all  its 
details,  the  larger  vessels  can  be  sutured 
with  almost  100  per  cent  certainty  of  success, 
but  in  practical  surgery  this  is  not  so.  If 
the  vessel  is  injured  during  the  course  of  an 
aseptic  operation,  there  is  no  reason  why 
the  same  good  results  cannot  be  obtained 
as  in  the  laboratory,  and  this  also  applies 
to  operations  on  aneurisms,  or  the  resec- 
tion of  large  vessels  during  the  removal  of 
tumors  and  glands  in  an  aseptic  field.  In 
gunshot  and  stab  wounds,  however,  infec- 
tion is  very  likely  to  be  carried  in,  espe- 
cially in  the  case  of  shrapnel  wounds,  and 
in  compound  fractures  where  the  vessels  are 
injured. 

2.  Absence  of  tension  between  the  united 
segments  of  artery  or  vein.  If  much  of  the 
vessel  is  destroyed  or  a  considerable  portion 
has  to  be  cut  away  in  order  to  secure  clean  cut 
ends  for  union,  the  tension  may  be  so  great 
that  suture  is  inadvisable.  This,  of  course, 
must  be  left  to  the  judgment  of  the  surgeon 
but  I  would  say  that  if  the  tension  is  great 
enough  to  make  the  anastomosis  difficult — 
ligate  instead  of  suture. 


3.  Avoidance  of  injury  to  the  intima.  This 
is  rather  important  and  no  more  injury  to  the 
intima,  than  is  absolutely  necessary,  should 
be  inflicted.  With  this  end  in  view,  one 
should  never  use  an  ordinary  artery  forceps 
to  secure  the  temporary  haemostasis  necessary 
in  vascular  suture.  The  best  instrument  for 
this  purpose  is  the  Crile  screw  clamp,  with  or 
without  rubber  tubes  over  the  blades,  but  if 
these  are  not  at  hand,  as  might  easily  happen 
in  an  emergency  case,  any  ordinary  hiTmostat 
may  be  made  to  serve,  as  is  shown  in  Figure  i. 
Here  small  rubber  tubes  are  drawn  over  the 
blades  of  the  haemostat  and  a  narrow  elastic 
band  is  wound  around  the  shafts,  above  the 
clasp  and  below  the  finger  rings.  The  tension 
is  regulated'  by  the  number  of  turns  of  this 
rubber  band.  By  means  of  this  appliance, 
injury  of  the  intima  is  impossible.  Of  course, 
in  every  anastomosis  of  an  artery  or  vein, 
there  must  of  necessity  be  some  injury-  to  the 
intima  at  the  line  of  union,  because  even  by 
the  most  perfect  eversion  methods,  the  endo- 
thelial surfaces  cannot  be  so  perfectly  and 
evenly  approximated,  that  the  sutures,  pins 
or  clamps,  or  the  injured  endothelium,  through 
which  they  pass,  will  not  at  some  point  be  in 
contact  with  the  blood  stream.  If,  however, 
these  slight  injuries  be  aseptic,  the  microscopic 
coagula,  which  form  at  their  sites,  will  be 
quickly  covered  by  endothelial  cells  from  each 
end,  and  no  occlusion  or  even  narrowing  of 
the  vessel,  will  result.  Even  in  the  case  of 
the  through-and-through  stitch,  where  the 
suture  material  is  exposed  to  the  blood  stream, 
if  perfect  asepsis  exists,  the  suture  material 
will  be  quickly  covered  with  endothelium  and 
not  the  sHghtest  harm  ensue.  However,  so 
long  as  injury  to  the  intima  is  a  source  of 
danger  and  can  be  avoided  to  some  extent, 
every  precaution  should  be  taken  to  prevent 
it. 

The  very  finest  toothed  tissue  forceps 
should  be  used  in  handling  the  ends  of  the 
vessels  while  suturing  and  the  very  finest 
needles  and  suture  material  obtainable  should 
be  employed.  The  latter  can  always  be 
obtained,  and  if  one  has  not  the  fine  toothed 
forceps,  the  larger  ones  without  teeth  may  be 
used. 

So  much  for  injury  of  the  intima. 
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4.  Keeping  the  exposed  ends  of  the  vessels 
moist  until  warm  normal  salt  solution  through- 
out the  operation  and  preventing  them  from 
coming  in  contact  with  the  surrounding  tis- 
sues, all  of  which  contain  coagulating  sub- 
stances. This  is  easily  done  by  placing  a 
piece  of  aseptic  gauze,  soaked  in  normal  salt 
solution,  under  the  vessel  ends  and  frequently 
flushing  out  the  ends  with  the  same  solution 
by  squeezing  it  from  another  sponge.  Drying 
of  the  vessel  ends  favors  coagulation,  as  does 
contact  with  other  tissues. 

5.  Preventing  the  adventitia  from  coming 
between  the  injured  ends  of  the  vessel.  When 
an  artery  is  severed,  the  ends  immediately 
retract  from  each  other  and  the  loose  adventi- 
tia tends  to  plug  them,  thus  partly  stopping 
the  haemorrhage.  As  will  be  seen  later,  the 
first  step  in  every  anastomosis  is  to  pull  the 
adventitia  over  the  severed  ends  as  far  as 
possible  and  cut  it  off.  It  used  to  be  thought 
that  any  interference  with  the  outer  coat  was 
likely  to  cause  disturbances  of  nutrition  of 
the  vessel  wall,  but  now  we  know  that  this  is 
not  true,  at  least  to  the  extent  of  cutting  olT 
the  redundant  portion. 

III.     CONTRA-INDICATIONS 

I  think  that  the  contra-indications  have 
been  quite  fully  brought  out  in  a  negative 
manner  in  the  foregoing,  (i)  Sepsis  is  the 
princijjje  contra-indication,  (2)  any  consider- 
able degree  of  tension  between  the  ends  of  the 
vessel,  (3)  when  the  general  condition  of  the 
patient  is  such  that  he  is  unable  to  stand  the 
rather  prolonged  operation  of  vessel  suture. 
(4)  when  the  vessel  is  so  severely  injured  that 
it  cannot  be  repaired,  (5)  when  the  injured 
vessel  is  so  inaccessible  that  suture  is  impos- 
sible, and  (6)  where  there  is  a  marked  degree 
of  arteriosclerosis. 

The  results  of  vascular  suture  are  most 
favorable  when  the  ideal  conditions  men- 
tioned are  present.  These  ideal  comlitions, 
however,  arc  rarely  combined  in  one  case; 
therefore,  we  seldom  see  a  perfect  result. 
They  have  been  reported  in  the  literature, 
however,  by  unpredjudiced  observers,  and 
with  these  precedents  in  mind,  we  should 
always  employ  the  procedure  when  indicated 
and  possible. 


IV.  THE  B.\SIC  PRINXIPLES  irS'DERLYING  THE 
DIFFERENT  OPER.ATIONS  OF  \ASCULAR 
SUTURE 

Under  this  head  I  shall  mention  first  the 
simplest  method,  namely:  direct  end-to-end, 
side-to-side  or  end-to-side  anastomosis,  the 
suture  material  penetrating  all  of  the  coats  or 
all  except  the  intima.  This  is  best  exempli- 
fied in  the  methods  of  Carrel  and  Glueck. 
Second,  the  eversion  methods,  either  by 
means  of  sutures  only  (Dorrance,  Salomoni 
and  Tomaselli,  Smith  and  Bickham),  or  by 
means  of  absorbable  magnesium  rings  (Les- 
pinasse);  third,  the  invagination  method  of 
Murphy,  where  the  proximal  end  is  drawn 
into  or  invaginated  into  the  distal  end; 
fourth,  the  combination  of  eversion  and  in- 
vagination methods,  as  the  method  of  Payr. 
One  of  these  four  basic  principles  underlies 
every  arterial  anastomosis,  except,  of  course, 
where  a  parafiined  tube  of  metal  or  glass  is 
used  temporarily  to  earn*'  on  tlie  circulation. 
As  the  latter  must  of  necessity  be  temporary, 
I  shall  not  consider  it. 

The  difi'erent  suturing  operations  which 
may  be  done  on  the  blood  vessels  are  the 
following:  (i)  End-to-end  union  of  artery 
or  vein.  (2)  End-to-side  union  of  artery  or 
vein.  (3)  Side- to-side  union  of  artery  or 
vein.  (4)  Lateral  suture  of  artery  or  vein  for 
injury,  or  in  the  treatment  of  arteriovenous 
aneurisms,  after  extirpation  of  the  sac.  The 
inctiuxl  of  Matas  is  also  a  lateral  suture 
method,  though  in  this,  the  everting  sutures 
are  introduced  within  the  sac,  thereby  obliter- 
ating it.  (5)  Arteriovenous  anastomosis, — 
usually  end-to-end,  though  it  may  be  end- 
to-side  (end  of  vein  in  the  side  of  artery). 
(6)  Transplantation  of  a  segment  of  vein  into 
an  arterial  defect.  This  may  be  done  by 
taking  the  segment  from  the  patient  at  the 
time  of  operation  and  making  two  end-to-end 
sutures,  in  cases  where  too  much  of  the  artery 
has  been  destroyed  to  do  a  direct  end-to-enil 
anastomosis;  or  '"cold  storage"  transplanta- 
tion may  be  done,  either  with  segments  of 
human  veins,  kept  in  nonnal  salt  solution  at 
a  temperature  of  32  to  34°  F.,  or  segments 
of  veins  from  one  of  the  lower  animals,  as  the 
sheep  or  dog,  kept  in  cold  storage  until  used. 
Most  of  these  latter  operations  have  been 
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clone  in  the  laboratory,  though  a  very  few  have 
been  perfonned  on  man,  without  success  so 
far  as  I  know.  (7)  Patching  an  arterial 
defect  with  a  piece  of  fascia,  peritoneum,  or 
the  wall  of  a  vein.  This,  too,  is  a  laboratory 
operation.  The  patch  is  simply  sewed  into 
the  defect,  the  sutures  passing  through  all  of 
the  coats,  or  all  except  the  intima. 

V.     TECHNIQUE    OF    DIFFERENT    METHODS 

I  shall  first  describe  the  technique  of  the 
method,  which  I  consider  the  best  of  all,  that 
of  Carrel,  as  it  is  so  simple  that  any  surgeon 
can  carry  it  out  with  materials  that  may 
be  procured  at  any  dry  goods  store.  The 
instruments  and  materials  necessary  are  the 
following;  Three  or  four  very  fine  straight 
sewing  needles  (Fig.  2),  Nos.  12  or  14  preferred, 
with  as  long  an  eye  as  possible  to  faciUtate 
threading,  the  same  number  of  lengths  of  fine 
silk  thread,  Nos.  o,  00  or  000  preferred,  each 
16  to  20  inches  long  (the  needles  are  threaded 
with  the  silk  before  sterilizing) ;  two  Crile 
screw  clamps,  or  ordinary'  haemostats  arranged 
as  described  above  with  the  rubber  tubes  over 
the  blades  and  narrow  rubber  bands  wound 
around  the  shafts  near  the  finger  rings  to  keep 
the  blades  in  apposition,  two  fine  toothed 
tissue  forceps  for  handhng  the  ends  of  the 
arterial  segments;  sharp  straight  manicure 
scissors;  sterile  vaseline,  with  which  to  coat 
the  needles  and  thread;  sterile  warm  normal 
salt  solution  with  gauze  sponges,  etc.;  scalpel, 
artery  forceps,  and  scissors. 

These  materials  are  necessary  in  nearly  all 
methods,  so  I  shall  not  repeat,  in  my  descrip- 
tion of  other  techniques. 

After  preparing  the  field  carefully  as  for 
any  other  aseptic  operation,  the  artery  to  be 
sutured  is  cut  down  upon  and  exposed.  Any 
clots  are  turned  out  and  if  the  vessel  is  actively 
bleeding,  digital  pressure  should  be  used  to 
control  it.  It  is  well  to  expose  the  vessel  for 
at  least  1^4  inches  above  and  below  the  site 
of  injury,  so  that  it  may  be  handled  without 
too  much  traumatism.  Next,  place  a  Crile 
screw  clamp  on  each  segment  of  the  vessel, 
about  I  inch  from  the  severed  end  and,  by 
means  of  the  screw,  compress  the  vessel  just 
enough  to  stop  the  flow  of  blood.  The  field 
should  now  be  cleansed  with  sterile  normal 


salt  solution,  and  a  dressing  soaked  with  it 
placed  under  the  vessel  to  prevent  contact 
with  the  surrounding  tissues.  Wash  out  the 
ends  of  the  segments  with  the  same  solution 
and  keep  them  moist  throughout  the  opera- 
tion. If  the  ends  of  the  segments  are  ragged 
and  uneven,  cut  them  squarely  across  so  that 
the  ends  to  be  united  will  be  sharp  and  regular. 
Now  with  a  fine  toothed  forceps  draw  the 
adventitia  over  the  ends  of  the  vessel  and  cut 
it  off  with  a  sharp  manicure  scissors  (Fig.  3). 
The  threaded  needles  and  silk  should  be  dipped 
in  sterile  melted  vaseline  or  paraffin  oil,  if 
they  have  not  already  been  sterilized  in  them. 
This  answers  a  three-fold  purpose:  it  pre- 
vents coagulation  of  blood  on  the  sutures 
which  are  exposed  in  the  blood  stream,  the 
sutures  slip  through  the  vessel  walls  more 
easily,  and  the  vaseline  tends  to  plug  the 
perforations  produced  by  the  needles,  by 
accumulating  around  the  silk.  A  silk  suture 
is  passed  through  the  entire  thickness  of  the 
vessel  wall  of  one  segment  from  without  in- 
ward, as  near  the  end  as  possible,  and  then 
through  the  opposing  end  in  the  same  manner 
but  from  within  outward,  penetrating  the 
two  ends  in  exactly  corresponding  positions, 
as  the  vessel  lies  in  the  field.  The  two  ends 
of  the  silk  are  now  grasped  in  a  ha^mostat  and 
this  constitutes  guy  rope  number  i.  Guy 
rope  number  2  is  passed  in  exactly  the  same 
manner  at  a  distance,  one  third  around  the 
circumference  of  the  vessel  from  number  i. 
Guy  rope  number  3  is  passed  in  the  same  way 
— one  third  of  the  circmnference  from  number 
2.  Thus  we  have  three  guy  ropes  uniting  the 
two  ends  of  the  vessel,  equidistant  from  each 
other  and  all  held  by  hcemostats  (Figs.  3-10, 
b).  The  assistant  now  brings  the  ends  of  the 
vessel  together  and  the  three  guy  ropes  are 
tied  (Figs.  3-10,  c),  the  long  ends  being  still  held 
with  haemostats.  Now  the  assistant  makes 
traction  on  guy  ropes  i  and  2,  allowing  guy 
rope  3  to  drop.  This  converts  the  circular 
circumference  of  the  artery  into  a  triangle, 
as  shown  in  c,  Figs.  3-10.  With  the  arterial 
endsheldin  this  manner,  a  continuous  suture  of 
the  same  fine  silk  on  another  very  fine  needle 
is  started  at  guy  rope  number  2,  where  it  is 
tied,  and  continued  through  all  coats  of  the 
vessel,  as  an  over  and  over  stitch,  uniting  the 
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Fig.  I.    An  ordinary  ha;mostat  which  may  be  made  to 
take  the  place  of  the  Crile  clamp. 

edges  accurately  as  shown  in  d.  Figures  3  to  10. 
The  sutures  are  introduced  as  closely  to  the 
edges  as  possible  and  as  near  together  as  is 
necessary  to  secure  perfect  approximation. 
When  guy  rope  number  i  is  reached  the  suture 
is  continued  around  it  and  traction  is  made  on 
guy  ropes  numbers  3  and  i,  2  being  dropped. 
This  twists  the  vessel  through  a  third  of  its 
circumference  and  brings  the  edges  of  the 
vessel  between  3  and  i  into  the  field,  as  shown 
in  f,  Figures  3  to  10.  These  edges  are  united  in 
exactly  the  same  manner  by  the  same  contin- 
uous suture,  passing  through  all  of  the  coats, 
until  guy  rope  3  is  reached.  The  suture  is 
passed  around  3  and  traction  is  made  on  guy 
ropes  numbers  2  and  3,  dropping  number  i,  as 
shown  in/,  Figures  3  to  10.  This  brings  the  last 
side  of  the  triangle  into  the  field  and  the  same 
suturing  process  is  continued  between  2  and  3, 


Fig.  2.    The  instruments  used  in  suture  of  the  vessels. 

the  end  of  the  continuous  suture  being  tied  to 
its  beginning,  or  to  guy  rope  2,  where  it  began. 
The  circular  suture  is  now  complete  and  all 
that  remains  to  do  is  to  cut  the  guy  ropes  and 
suture  ends  close  to  the  vessel,  as  shown  in  g, 
Figures  3  to  10,  when  we  will  have  a  perfect 
circular  end-to-end  anastomosis,  as  shown  in  A, 
Figures  3  to  10.  The  distal  Crile  clamp  is  now 
removed  and  then  the  proximal  one.  When 
the  circulation  is  re-established,  there  will  be 
bleeding  through  some  of  the  stitch  holes, 
especially  where  the  guy  ropes  were  inserted, 
but  this  invariably  stops  after  a  few  minutes' 
light  compression  with  a  gauze  sponge  soaked 
in  wann  nomial  salt  solution.  It  is  not 
necessary-  to  suture  the  sheath  of  the  vessel 
over  the  line  of  suture,  but  simply  allow  the 
muscles  to  fall  back  into  place,  suture  the 
deep  fascia  at  a  few  points  and  carefully  close 
the  wound  in  the  skin.  I  have  described 
Carrel's  method  in  detail  because  I  am  con- 
vinced from  my  experimental  work  that  it  is 


Fig-  3  (")■  The  clamps  are  in  place  on  the  vessel  and  llie 
adxentitia  is  being  drawn  over  the  end  of  the  vessel,  aljout 
to  be  cut  off  by  the  scissors. 

tig-  4  (*)•  The  three  guy  rope  sutures,  equidistant  from 
each  other  are  in  place,  having  been  passed  through  all 
coats  of  the  vessel.     Guy  ropes  i,  2  and  3. 

l'ig-S('')-  Guy  ropes  I,  2,  and  3  are  tied,  traction  is  be- 
ing made  on  them  and  the  circular  circumference  of  the 
artery  is  converted  into  a  triangle. 

Fig.  6  id).  The  continuous  silk  suture  has  been  started  at 
2,  and  is  uniting  the  edges,  passing  through  all  of  the  coats. 

I'ig-  7  M  ■   Traction  is  now  being  made  on  guy  ropes  i  and 


3 ,  twusting  the  vessel  through  one-third  of  its  circumference. 
The  same  continuous  suture,  b,  is  shown  passing  through 
all  coats  of  the  vessel. 

Fig.  8  (/).  The  continuous  suture,  b,  has  passed  guy  rope 
3.  traction  is  being  made  on  2  and  3,  after  having  passed  3 
beneath  the  vessel.  Traction  on  2  and  3  now  twists  the 
vessel  through  another  one-third  of  its  circumference,  but 
in  the  opposite  direction. 

f  ig-Q  (£)•  The  continuous  suture  around  the  vessel  is  now- 
complete  and  the  guy  ropes  are  being  cut. 

Fig.  10  (/;).  The  guy  ropes  and  continuous  sutures  have 
been  cut  and  the  end-to-end  anastomosis  is  complete. 
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Fig.  II.  Tlie  invagination  nielliod  of  Murphy.  Sliows 
the  distal  end  split  a  short  distance,  and  the  three  invagin- 
ating  guy  ropes  in  position,  ready  to  draw  the  pro.ximal 
into  the  distal  end.  The  second  jMcture  shows  the  opera- 
tion complete,  with  the  guy  ropes  tied  and  cut,  the  slit 
sutured,  and  the  fixation  sutures  in  position. 

Fig.  12.    Shows  the  eversion  method  which  may  be  ac- 

the  best  and  gives  the  highest  percentage  of 
successful  results.  I  have  used  it  many 
times  on  the  common  carotid  and  femoral 
in  dogs  and  once  in  the  horse,  with  8o  per 
cent  perfect  results.  It  is  the  one  method 
among  all  others  that  any  surgeon  can  use 
with  materials  that  are  always  at  hand.  If 
a  small  vessel  must  be  sutured,  the  ends 
should  be  cut  obliquely,  to  make  the  approxi- 
mating surfaces  as  large  in  surface  extent,  as 
possible. 


complished  by  either  the  interrupted  or  continuous  suture. 
Another  continuous  over-and-over  stitch  may  be  used  to 
unite  the  free  edges,  and  thus  produce  a  more  perfect 
union. 

Fig.  13.  Showing  the  cobbler's  stitch.  This  produces 
an  eversion  of  the  edges,  which  are  united  by  a  second 
row  of  interrupted  sutures. 

The  invagination  method  of  Murphy  is 
shown  in  Figure  1 1.  The  same  preliminaries 
are  carried  out  as  described  for  Carrel's 
method.  The  distal  segment  is  split  a  short 
distance  so  that  it  may  receive  the  proximal 
end  which  is  drawn  into  it  by  three  mattress 
sutures,  placed  eciuidistant,  as  near  the  end 
as  possible  and  penetrating  only  the  outer 
and  middle  coats.    These  sutures  carry  a  fine 


Fig.  14. 

Fig.  14.  This  drawing  is  almost  self-explanatory.  TIic 
magnesium  rings  arc  held  in  position  on  the  two  vessel  ends 
by  4  guy  ropes,  which  produce  an  eversion  of  the  ends. 
The  second  picture  shows  the  mattress  sutures  in  place, 
while  the  third  shows  the  \essel  ends  brought  together, 
the  mattress  sutures  tied,  and  cut.  The  introduction  and 
position  of  the  sutures  is  well  shown.  The  method  of 
Lespinasse. 

Fig.  15.  The  method  of  Glueck.  The  ends  arc  united 
by  interrupted  sutures,  which  penetrate  all  the  coats, 


Fig.  15.  Fig.  10. 

except  the  intima.  .\  culT  ol  artery  or  vein,  previously 
drawn  over  one  segment,  is  now  made  to  cover  the  line  of 
suture. 

Fig.  16.  The  method  of  Payr.  A  cylinder  of  metallic 
magnesium  has  been  slipped  over  the  proximal  segment, 
with  the  groo\e  toward  the  vessel  end.  In  the  second 
picture  the  end  has  been  everted  over  the  cylinder  and  tied 
onto  it  back  of  the  groove.  In  the  third  picture,  the  dis- 
tal segment  has  been  drawn  over  the  proximal  and  se- 
cured by  another  suture  tied  in  the  groove. 
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Fig.  1 7.  The  method  of  application  of  the  plates  of  Les- 
pinasse.  Guy  ropes  are  inserted  at  each  end  of  the  wound 
to  put  it  on  the  stretch,  a  plate  is  placed  on  each  side  and 
secured  by  mattress  sutures  as  shown. 

needle  at  each  end,  and  after  being  inserted 
into  the  proximal  segment,  penetrate  the 
distal,  from  within  outward  in  corresponding 
positions.  After  all  of  them  are  inserted, 
traction  is  made  and  the  invagination  thus 
produced.  They  are  then  tied,  the  slit  is 
closed,  and  the  distal  segment  secured  to  the 
proximal  by  a  few  interrupted  sutures  as 
shown  in  Figure  1 1 . 

The  main  objections  to  the  invagination 
method  are  the  following:  too  much  of  the 
artery  is  used  in  making  the  anastomosis;  the 
lumen  is  narrowed  to  a  considerable  degree, 
as  would  be  the  inside  diameter  of  any  flexible 
tube  if  it  were  cut  across  and  one  end  drawn 
into  the  other;  the  cut  end  of  the  proximal 
portion  is  exposed  in  the  distal  segment,  and 
is  in  contact  with  the  blood  stream.  This, 
of  course,  favors  coagulation.  In  the  few 
cases  in  which  I  tried  it  on  the  dog,  intra- 
vascular thrombosis  always  resulted. 

The  principal  eversion  methods  are  those 
of  Salomoni  and  Tomaselli,  Dorrance,  Smith, 
Bickham,  and  Lespinasse.  The  first  five 
employ  suture  materials  only;  the  last,  rings 
of  metallic  magnesium.  In  the  method  of 
Dorrance  a  fine  needle,  carrying  fine  silk  is 
passed  as  near  the  edge  as  possible  in  one  cut 
end,  from  without  inward,  through  all  coat?, 
and  through  the  other  in  a  similar  manner, 
but  from  within  out.  It  is  then  carried  on  as 
a  continuous  stitch,  passing  from  without 
inward,  on  the  last  segment  and  from  within 
out  on  the  first,  until  the  entire  circumference 
is  approximated.    This  is  reinforced  by  a  con- 


Fig.  18.  The  common  carotid  artery  nearly  4  weeks  after 
it  had  been  resected  and  sutured  by  Carrel's  method. 
There  is  thickening  at  the  line  of  suture  but  no  contraction 
nor  dilatation.  In  the  open  specimen  the  sutures  are 
covered  by  endothelium. 

tinuous  over-and-over  suture  uniting  the 
edges.  Instead  of  a  continuous  mattress 
suture,  interrupted  ones  maybe  used,  accom- 
plishing the  same  result.  (See  Fig.  12.)  As 
will  be  seen  from  the  illustration  an  eversion 
of  both  ends  is  thus  produced.  Smith  used 
a  fine  thread  sewing  machine  needle,  on  a 
handle,  introducing  the  needle  from  without 
inward  on  one  end  and  from  within  out  at 
the  corresponding  position  of  the  other  end. 
He  then  passed  a  piece  ot  catgut  or  kangaroo 
tendon  through  the  loop  on  the  farther 
side  and,  after  withdrawing  the  needle,  tied 
the  silk  over  another  piece  of  catgut  on 
the  near  side.  This  sewing  machine  stitch 
is  continued  around  the  entire  circumference 
of  the  vessel,  using  the  same  pieces  of  catgut 
or  kangaroo  tendon  to  splint  it  on  each  side. 
The  method  of  Bickham  is  an  eversion  of  the 
cut  edges  of  the  vessel,  by  means  of  a  cobbler's 
stitch,  using  two  fine  needles  on  the  same 
thread,  as  shown  in  Figure  13.  Later,  inter- 
rupted sutures  unite  the  everted  edges. 

Lespinasse  describes  five  dift'erent  methods 
for  use  with  his  perforated  rings  of  metallic 
magnesium.  I  shall  describe  only  one,  which 
seems  to  embody  all  of  the  features  of  the 
others  and  is  the  simplest.  The  rings  are  of 
pure  metallic  magnesium,  flat,   i  millimeter 
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Fig.  19.  Photomicrograph  of  a  sutured  common  carotid 
artery,  4  weeks  after  operation.  The  endothelial  cells 
have  bridged  across  at  the  line  of  union  (the  depression) 
but  there  is  no  regeneration  of  the  muscular  or  elastic 
tissues.  The  union  has  taken  place  entirely  by  fibrous 
tissue  formation.  Fragments  of  silk  may  be  seen  in  the 
open  space  to  the  left.  The  dark  area  below  the  depres- 
sion is  round  cell  infillration  in  tlic  adventitia.  (45  diam- 
eters.) 

thick  and  from  i  to  2  millimeters  in  width. 
The  rings  vary  in  size  according  to  the  size  of 
the  arteries  on  which  they  are  to  be  used. 
Each  ring  has  8  perforations.  The  technique 
here  described  is  method  III.  A  ring  of 
appropriate  size  is  slipped  over  each  end  of 
the  vessel  and  secured  to  the  latter  by  four 
equidistantly  placed  silk  sutures,  passing 
through  every  second  perforation  and  through 
the  entire  thickness  of  the  vessel  wall,  as  near 
the  edge  as  possible.  These  may  be  used  as 
guy  ropes.  These  sutures,  when  tied,  with 
the  knots  at  the  edges  of  the  rings,  will 
evert  the  vessel  ends  and  produce  the  condi- 
tion shown  in  Figure  14.  The  next  step  is  to 
pass  a  mattress  suture,  first  through  the  ring 
and  vessel  edge  on  one  side,  with  the  guy  rope, 
then  through  the  corres])onding  perforation 
in  the  opposite  ring,  carrying  the  correspond- 
ing guy  rojic;  then  backward  through  the 
next  perforation  in  the  ring  between  the  guy 
ropes,  picking  u|)  the  edge  of  the  vessel,  over 
to  the  other  side,  through  the  opposite  edge 
of  the  vessel,  and  lastly  through  the  correspond- 


Fig.  20.  High  power  photomicrograph  of  the  same  spec- 
imen. It  shows  that  the  union  has  taken  place  entirely 
by  fibrous  tissue  formation,  and  that  there  is  no  regenera- 
tion of  the  muscular  or  elastic  tissue.  The  dark  area  is 
round  cell  infiltration  in  the  adventitia.    (no  diameters.) 

ing  perforation  in  the  other  ring.  Four  of 
these  mattress  sutures  are  passed  in  the  same 
way  and  when  tied,  bring  the  everted  ends  of 
the  two  segments  in  accurate  approximation, 
endothelial  surface  to  endothelial  surface. 
Finally  the  mattress  sutures  arc  cut  short  and 
the  operation  is  complete.  The  metallic 
magnesium  is  ultimately  absorbed.  The 
technique  is  rather  ditlicult  to  describe,  but 
is  readily  untlerstood  from  the  illustrations 
(Fig.  14)'. 

The  disadvantages  of  all  these  eversion 
methods  is  that  the  lumen  is  necessarily 
narrowed  at  the  line  of  union,  and  the  opera- 
tion rather  difficult  and  prolonged.  It  is 
well  to  remember  that  we  are  not  dealing 
with  large  tubes  but  rather  with  small  ones, 
which  require  very  careful  handling  and  all 
manipulations  arc,  therefore,  of  necessity 
very  line  and  delicate. 

The  method  of  tjlueck.  as  shown  in  Figure 
15,  is  no  longer  used.  He  united  the  segments 
end-to-end,  with  interru])ted  sutures,  not 
penetrating  the  endothelial  coat,  and  rein- 
forced the  line  of  suture  with  an  isolated 
segment  of  artery  or  vein,  or  a  cylinder  of 
decalcilled  bone,  ivory  or  rubber,  which  had 
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been  prevnously  slipped  over  one  end  and, 
after  the  sewing  was  completed,  pulled  over 
the  line  of  suture.  As  I  have  said  before, 
the  method  is  obsolete. 

Payr  used  thin  cylinders  of  metallic  mag- 
nesium, in  which  a  groove  was  sunk  toward 
one  end.  They  were  of  various  sizes  to 
correspond  with  different  sized  arteries.  The 
technique  was  to  sHp  an  appropriate  sized 
cylinder  over  the  proximal  end  of  the  severed 
vessel,  with  the  grooved  end  toward  the  edge 
(Fig.  16).  The  end  of  the  artery  was  then 
everted  over  the  cylinder  and  a  fine  silk 
ligature  was  tied  around  it,  either  over  the 
groove  or  back  of  it.  Now  the  distal  segment 
was  drawn  over  the  proximal  everted  segment 
and  another  hgature  tied  around  it  over  the 
position  of  the  groove  (Fig.  16).  As  will 
be  seen,  this  operation  is  a  combination  of 
eversion  and  invagination  and  has  the  dis- 
advantages of  using  too  much  vessel,  of 
narrowing  the  lumen  at  the  site  of  anastomo- 
sis, and  of  having  a  foreign  body  around  the 
vessel.  Magnesium  absorbs  slowly  with  the 
evolution  of  hydrogen.  To  be  sure,  the  gas 
is  usually  not  a  disadvantage,  but  it  is  cer- 
tainly not  an  advantage. 

So  much  for  end-to-end  anastomosis.  As 
regards  the  repair  of  lateral  wounds  of  the 
vessels,  the  technique  is  exactly  the  same  only 
applied  differently.  One  may  use  Carrel's 
method,  the  suture  passing  through  all  of  the 
coats,  beginning  about  1^  inch  from  one  end 
and  terminating  the  same  distance  beyond  the 
other  end.  Smith's  sewing  machine  stitch 
may  also  be  used,  splinting  the  interrupted  or 
continuous  sutures  on  both  sides  with  catgut 
or  kangaroo  tendon,  thus  producing  an  ever- 
sion of  the  wound  edges.  Lespinasse  has 
devised  perforated  plates  of  metallic  magne- 
sium which  are  used  with  mattress  sutures  of 
line  silk,  as  shown  in  Figure  17.  Carrel's 
method  is  the  best,  as  it  produces  the  least 
constriction  of  the  lumen. 

Vr.  THE  PROCESS  OF  HEALING  OF  .-\N  .4RTERY 
OR  A  VEIN  AFTER  IT  HAS  BEEN  REPAIRED 
OR   ANASTOMOSED 

Figure  18  shows  the  common  carotid 
artery  of  a  dog  4  weeks  after  it  had  been 
resected  and  united,  end-to-end,  by  Carrel's 


method.  The  section  of  artery  has  been 
removed  and  split  open.  As  will  be  seen  there 
is  a  marked  thickening  at  the  line  of  suture 
and,  on  the  inside,  the  sutures  of  black  silk 
may  be  seen  covered  by  endothelium.  There 
is  no  clot  formation  anywhere  and  the  lumen 
is  not  constricted  nor  dilated.  JNIicroscopic 
examination  of  this  and  many  other  speci- 
mens show  that  the  union  is  accomplished 
entirely  by  fibrous  tissue  fonnation  between 
the  ends  of  the  vessel  (Figs.  19  and  20),  and 
that  there  is  no  regeneration  of  the  muscularis 
or  the  elastic  layers.  The  only  tissue  that 
does  regenerate  is  the  endothelial  lining  which 
quickly  bridges  over  the  gap  and  covers  the 
sutures  if  they  are  exposed  in  the  lumen. 
There  is  only  one  thing  that  prevents  this 
endothelial  proliferation  and,  in  turn,  causes 
thrombosis  after  a  properly  performed  opera- 
tion, and  that  is  infection. 

Infection  of  the  wound  may  be  entirely 
superficial,  and  not  involve  the  deeper  struc- 
tures and  vessels,  as  was  shown  in  Experiments 
15  and  16.  In  the  majority  of  cases,  however, 
where  infection  does  take  place,  it  extends 
deeper  than  the  surface  and  produces  an  intra- 
vascular thrombosis. 

VII.   CONCLUSIONS 

I  have  done  a  considerable  amount  of  ex- 
perimental work  on  the  larger  blood  vessels, 
particularly  along  the  lines  of  gradual  occlu- 
sion and  vessel  suture.  Below  I  give  a  tabu- 
lated list  of  19  vessel  suture  experiments,  with 
conclusions.  I  have  done  many  other  experi- 
ments which  are  not  included  in  the  tabula- 
tion, because  the  methods  tried  were  entirely 
unsatisfactory  or  because  the  records  were 
incomplete.  For  instance,  I  have  tried  resec- 
tion of  the  arteries,  with  end-to-end  anas- 
tomosis by  means  of  the  "baseball"  stitch, 
the  sutures  placed  as  closely  together  and  as 
accurately  as  possible.  This  method  is  abso- 
lutely impracticable,  in  my  opinion,  because 
the  alternating  eversion  and  inversion,  pro- 
duced by  this  stitch,  permits  of  too  much 
ha?morrhage  after  the  clamps  have  been  re- 
moved, and  very  little  real  approximation 
of  the  edges  of  the  vessel  ends.  I  have  also 
used  a  number  of  ditYerent  suture  materials, 
not  noted  in  the  tabulation,  for  example,  silk, 
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TABLE  I.      VESSEL  SUTURE  EXPERIMENTS 


No. 

Animal 

Vessel 
Sutured 

Type  of 
Suture 

Method 

Time 
from 

Operation 
to 

Examina- 
tion 

Throm- 
bosis 
? 

Constric- 
tion of 
Lumen 

Course  of  Healing 
Remarks 

' 

Dog 

24  lbs. 

Rt.  common  carotid. 

End-to-end,  \^  inch 
resected. 

Carrel  looped  stitch. 

3  weeks. 

Yes. 

Yes. 

Primary  union. 

' 

3%. 

Rt.  common  carotid. 

End-to-end,  li  inch 
resected. 

Carrel  simple.  3  guy 
ropes. 

26  days. 

No. 

No. 

Primary  union. 

i 

Dog 
25  lbs. 

Rt.  common  carotid. 

End-to-end.  li  inch 
resected. 

Carrel  simple.  3  guy 

ropes. 

17  days. 

No. 

No. 

Primar>'  union. 

4 

Dog 
13  lbs. 

Rt.  common  carotid. 

End-lo-end. 

Carrel  simple.  3  guy 
ropes. 

10  days. 

Yes. 

Yes. 

Primary  union  — Clot 
shows  no  growth  after  36 
hours;   vessel    was   ver>- 
small. 

S 

Horse 

7SO  lbs. 

Rt.  common  carotid. 

End-to-end,  'A  inch 
resected. 

Carrel  simple.  3  guy 
ropes. 

5  weeks. 

No. 

No. 

Primary  union. 

5 

Horse 

Intemaljugularvein. 

Longitudinal  cut  in 

Simple     over     and 
over  stitch. 

S  weeks. 

No. 

No. 

Primarj-  union. 

7 

Dog 
75  lbs. 

Rt.  common  carotid. 

End-to-end. 

Murphy's  invagina- 
tion method. 

20  days. 

Yes. 

Yes. 

Primary  union — .-Artery  at 
line  of  union  united  per- 
fectly. 

8 

Dog 
same  as  7. 

Left  common 
carotid. 

End-to-end. 

Carrel. 

20  days. 

No. 

No. 

Primary  union. 

9 

Dog 

42  lbs. 

Rt.  common  carotid 
united   to   rt.   ex- 
ternal jugular. 

End-to-end. 

Carrel. 

18  days. 

No. 

No. 

Primary  imion.    Proximal 
end  of  arter>*   to  distal 
end  of  vein. 

to 

Dog. 
same  as  g. 

External    jugular 
united  to  rt.  com- 
mon carotid. 

End-to-end. 

Carrel. 

18  days. 

No. 

No. 

Distal  end  of  common  caro- 
tid   united    to    proximal 
end  of  est.  jugular  vein. 

" 

Dog 

45  lbs. 

Rt.  common  carotid. 

End-to-end,  '4  inch 
resected. 

Murphy's  invagina- 
tion method. 

3  weeks. 

Yes. 

Yes. 

Primary  union. 

12 

Dog 
same  as  11. 

Left  common 
carotid. 

End-to-side  _ 
anastomosis. 

Carrel. 

3  weeks. 

No. 

No. 

Primary  union. 

J3 

Dog 
100  lbs. 

Rt.  common  carotid. 

End-to-end,  'A  inch 
resected. 

Eversion  —  9  inter- 
rupted sutures. 

6  days. 

Yes. 

Yes. 

Dog    died    after    6    da>'S; 
cerebral  _  ana:mia.      Pri- 
mar>-  union. 

•  4 

Dog  same 
as  13. 

Left  common 
carotid. 

End-to-end,  K  inch 
resected. 

Murphy's  invagina- 
tion method. 

6  days. 

Yes. 

Yes. 

As  above. 

15 

Dog 

48  lbs. 

Rt.  common  carotid. 

End-loend,  'i  inch 
resected. 

Eversion— 3      guV 
ropes  and  conlm- 
uous    ever  ting 
stitch. 

5  weeks. 

No. 

No. 

Superficial  infection  only. 

i6 

Dog  same 
as  IS. 

Left  common 
carotid. 

End-to-end,  A  inch 
fesected. 

Eversion  as  in  dog 
No.  15. 

5  weeks. 

No. 

No. 

See  above — No.  15. 

17 

Dog 
42  lbs. 

Rt.  common  carotid. 

End-to-end,  A  inch 
resected. 

Eversion — 6     inter- 
rupted sutures  and 
running  stitch  one- 
half  way  around  to 
control  bleeding. 

33  days 

No. 

No. 

Primao*  union. 

l8 

Dog 
same  as  1 7 

Left  common 
carotid. 

End-to-end,  Kinch 
resected. 

Eveniion  —  3     guy 
ropes:    continuous 
everting      circular 
stitch. 

33  days. 

No. 

Yes. 

Primary  union.    Constric- 
tion  but   artery  not 

closed. 

•9 

Dog 
42  lbs. 

Left  common 
carotid. 

End-to-end,  A  inch 
resected. 

Carrel. 

22  days. 

No. 

No. 

Primary'  union. 
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linen,  human  hair,  horse  hair,  very  fine  bronze 
wire  and  catgut.  I  have  found  that  fine  silk 
answers  the  purposebetter  than  anything  else. 
It  can  always  be  procured,  is  fine,  strong,  and 
is  easily  handled.  I  have  used  curved  needles 
as  well  as  straight  ones  and  am  convinced 
that  the  straight  ones  are  better  because 
they  are  always  at  hand  and  can  be  used 
without  a  needle  holder.  The  sewing  machine 
needle  method  or  any  other  based  on  this 
principle,  has  no  place  in  vessel  suture,  as  it 
complicates  an  otherwise  simple  procedure. 

I  think  that  I  have  now  set  forth  and  made 
clear  my  opinion  in  regard  to  the  very  simple, 
but  supposedly  very  complicated  operation, 
of  the  suture  of  arteries  and  veins. 

The  tabulation  of  experiments  antl  con- 
clusions follow: 


End-to-end  anastomosis — 17  cases 
Carrel  method — g  cases 
Xot  thrombosed 
Thrombosed 


4  cases      80  per  cent 
I  case        20  per  cent 


7  cases      7S  per  cent 
2  cases      22  per  cent 


Kversion  method — 5  cases 
Not  thrombosed 
Tlirombosed 
Murphy  method — 3  cases 

Not  thrombosed  peases    100  per  cent 

End-to-side  anastomosis — 2  cases 

Not  thrombosed  2  cases    100  per  cent 

Arteriovenous  anastomosis — 2  cases 

Not  thrombosed  2  cases    100  per  cent 

Lateral  longitudinal  wound  in  vein 
— sutured — i  case 

Not  thrombosed  i  case      100  per  cent 

One  dog  died  of  cerebral  anemia,  as  a  result  of  both 
arteries  becoming  thrombosed.     Experiment  8. 

There  was  superficial  infection  of  wound  in  Experiment 
ij.     The  infection  did  not  extend  to  the  artery. 

There  was  marked  narrowing  of  the  vessel  in  E.xperi- 
ment  18. 
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THE  DIAGNOSIS  AND  SURGICAL  TREATMENT  OF  TUMORS 
IN  FRONT  OF  THE  SPINAL  CORD^ 

By  CHARLES  A.  ELSBERG,  M.D.,  F.A.C.S.,  New  York 


TUMORS  that  grow  on  the  anterior  sur- 
face of  the  spinal  cord — whether  they  are 
extradural  or  intradural — give  rise  to 
symptoms  which  are  often  difficult  to  differen- 
tiate from  intrameduUary  growths.  For  this 
reason  surgical  interference  is  often  delayed 
until  marked  cord  symptoms  have  appeared. 
Furthermore,  the  exposure  and  removal  of 
these  anterior  tumors  is  often  difficult.  After 
the  surgeon  has  performed  the  laminectomy 
and  has  incised  the  dura,  he  must  draw  the 
exposed  part  of  the  cord  over  to  one  side  in 
order  to  expose  and  extirpate  the  growth. 
Even  when  the  manipulations  are  carried  out 
with  gentleness  and  care,  the  danger  of  injury 
to  the  delicate  cord  tissue  is  very  great. 

It  is  important,  therefore,  that  the  diag- 
nosis of  spinal  cord  tumors  in  this  location 
should  be  made  as  early  as  possible,  and  it  is 
equall}-  important  that  the  surgical  procedure 
for  the  exposure  and  removal  of  the  growth 
shall  be  one  that  will  reduce  to  a  minimum 
the  dangers  to  the  delicate  cord  tissue. 


About  10  per  cent  of  extramedullary  spinal 
tumors  are  located  anteriorly  and  antero 
laterally  to  the  spinal  cord.  As  the  dentate 
ligament  forms  the  boundary  between  the 
anterior  and  posterior  halves  of  the  cord,  any 
tumor  that  develops  in  a  location  anterior  to 
the  plane  of  the  dentate  hgament  must  be 
considered  as  lying  on  the  anterior  aspect  of 
the  cord.  If,  however,  the  growth  lies  in 
front  of  the  dentate  ligament — between  it 
and  the  anterior  spinal  roots — its  location  is, 
more  strictly  speaking,  on  the  anterolateral 
aspect  of  the  cord.  On  the  other  hand,  all 
growths  that  Ue  in  front  of  one  or  more  an- 
terior spinal  nerve  roots,  no  matter  whether 
they  are  mesially  or  lateral!}'  placed,  are  true 
anterior  growths.  Frazier  has  collected  330 
cases  of  .spinal  cord  tumor,  in  35  of  which 
(10.6  per  cent)  the  growth  lay  on  the  anterior 
or  anterolateral  aspect  of  the  cord.     In  9  of 


FiR.  I.  .'\  cervical  vertebra,  showing,  1-2,  the 
amount  of  bone  to  be  renio\ecl  for  an  ordinary'  laniincctom)', 
and,  /-J,  the  amount  to  be  removed  for  the  approach 
from  the  right  to  a  tumor  in  front  of  the  cord. 


Imr.  2.  \  dorsal  vertebra,  1-2.  the  ordinary  lamin- 
ectomy; j-j,  laminectomy  for  approach  of  tumor  in 
front  of  cord  from  the  right. 


'Prim.iry  and  secondary  malignant  Rrowths  of  the  bodies  of  the  vertcl»r.i' 
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Fig.  3.  Th  e  amount  of  bone  to  be  removed  in  a  laminec- 
tomy for  approach,  from  the  right  side,  to  a  tumor  in  front 
of  the  si)inal  cord. 

82  spinal  tumors  that  I  have  operated  on,  the 
tumor  developed  in  front  of  the  cord  (10.9 
per  cent). 

These  anterior  growths  usually  have  a  pain- 
less beginning.  Muscle  atrophies  are  often 
the  first  sign  of  the  disease.  When  the  tumor 
is  located  in  the  lower  cervical  region,  the 
first  symptom  may  be  an  atrophy  of  the  small 
muscles  of  the  hand  on  the  one  or  the  other 
side.  If  the  patient  is  examined  in  this  stage, 
there  may  be  few  or  no  sensory  disturbances, 
and  when  signs  of  sensory  loss  do  appear,  the 
patient  is  apt  to  notice  first  a  disturbance  in 


Fig.  4.     The  spinal  cord  pushed  ba 
in  front  of  the  cord. 


kward  bv  a  tumor 


feeUng  in  the  lower  limbs.  I  have  seen  a 
number  of  cases  of  tumor  of  the  spinal  cord 
located  anteriorly,  where  the  patients  had  for 
a  number  of  years,  an  increasing  spasticity  of 
the  lower  limbs  without  sensory  loss  in  any 
part  of  the  body.  We  have  learned  to  sus- 
pect an  anterior  spinal  cord  tumor  in  any 
patient  who  has  an  increasing  spastic  para- 
plegia without  or  with  only  indefinite  sensory 
disturbances. 

The  sensations  of  pain  and  temperature 
may  be  disturbed  first  and  the  whole  clinical 
picture — muscle  atrophies  with  dissociated 
sensory  disturbances — may  be  that  of  an  in- 
tramedullary disease.  Sooner  or  later,  how- 
ever, all  t)T)es  of  superficial  and  deep  sensi- 
bility become  affected. 

In  SN'ringomyelia  and  in  intramedullary 
growths  sensory  disturbances  usually  appear 
first,  and  precede  the  muscle  atrophies.  In 
the  early  stages  of  intramedullary  disease,  it 
is  often  difficult  to  determine  the  upper  level 
of  the  lesion.  As  Head  has  repeatedly  em- 
phasized the  upper  areas  of  disturbed  sensi- 
bility often  shade  very  gradually  into  those 
of  normal  sensation.  Besides,  an  upward 
shifting  of  the  level  signs  is  not  rare  in  intra- 
medullary disease;  in  anterior  spinal  new- 
growths,  however,  the  level  signs  remain 
constant.  As  I  have  already  stated,  in  these 
anterior  growths  level  signs  may  be  wanting 


672 


SURGERY,    GYKFXOLOGY   AND   OBSTETRICS 


M-<-A-f-  ^.A<>V 


Kig.  5.     Partial  exposure  of  tumor  in  front  of  the  cord 
by  traction  on  a  slip  of  the  dentate  ligament. 

for  a  long  period  of  time,  but  when  sensory 
level  signs  begin  to  appear,  they  increase  with 
considerable  rapidity.  A  patient  who  had 
previously  had  only  indefinite  signs  of  a  local 
spinal  lesion  may  within  a  few  weeks  or 
months  develop  perfectly  characteristic  signs 
of  a  local  spinal  cord  compression. 

,  REMOVAL  OF  GROWTHS  IX  FRONT  OF 
SPINAL  CORD 

The  operative   procedures   may  be  either 
intrarlural.  extradural,  or  transdural,  depend- 


Fig.  7.     Removal  of  extradural  tumor  by  the  transdural 
route.     E.xposurc  of  tumor  in  front  of  the  spinal  cord. 


•-^A*-*-- -(rtiftt 


Fig.  6.  Complete  exposure  of  a  tumor  in  front  of  the 
cord  by  traction  on  a  slip  of  dentate  ligament  after  division 
of  one  posterior  root. 

ent  upon  the  location  and  the  size  of  the 
growth.  The  exact  location  of  the  growth 
can,  in  many  instances,  be  determined  only 
after  the  dural  sac  has  been  opened. 

For  the  removal  of  these  anterior  tumors 
the  removal  of  the  lamina,'  of  the  vertebra; 
must  he  extensive. 

After  the  tumor  has  been  located,  the 
lamina?  must  be  rongeured  away  on  one  side 
down  to  the  transverse  processes.  In  the 
cervical  region  the  wide  removal  of  the 
lamina;  on  one  side  (Fig.  i)  will  be  sufficient 
to  allow  of  a  direct  anterior  approach  to  the 
growth.  In  the  dorsal  regions  the  base  of 
the  transverse  processes  on  one  side  must 
often  be  removed  (Fig.  2  and  3). 

In  intradural  growths,  the  method  of  pro- 
cedure is  the  following:  After  the  dura  has 
ticcn  incised  and  the  growth  located,  a  slip 
of  the  dentate  ligament,  on  the  side  from 
which  the  tumor  is  to  be  approached,  is 
grasped  with  mosquito  forceps,  the  slip  cut 
free  from  its  attachment  to  the  inner  surface 
of  the  dura,  and  traction  made  on  the  forceps. 
By  this  means,  the  spinal  cord  is  raised  out  of 
its  bed,  drawn  to  the  other  side,  and  partly 
rotated  (Figs.  4  and  5).  If  the  growth  is  not 
sufficiently  exjiosed,  especially  if  it  lies  in 
front  of  the  cord  near  the  mid-line,  the  cor- 
responding posterior  root  may  have  to  be 
divided.  As  soon  as  this  has  been  done,  the 
cord  can  be  still  further  pulled  to  one  side 
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Fig.  8.  Removal  of  extradural  tumor  by  the  transdural 
route.  Incision  of  the  anterior  layer  of  the  dura  and  ex- 
posure of  the  tumor. 

(Fig.  6).  These  procedures  usually  suffice  to 
bring  the  entire  tumor  into  view.  During 
its  removal,  the  retraction  of  the  cord  is 
continued  by  an  assistant,  and  the  operator 
proceeds  with  the  extirpation  of  the  growth 
by  working  from  the  mesial  aspect  of  the 
growth  toward  the  side,  i.  e.,  in  a  direction 
away  from  the  spinal  cord. 

If  the  tumor  is  found  to  be  an  extradural 
one,  one  of  two  methods  should  be  followed. 
The  entire  dural  sac  may  be  drawn  to  one 
side  and  the  tumor  thus  exposed.  In  this 
procedure  the  bleeding  from  the  veins  on  the 
posterior  surfaces  of  the  bodies  of  the  verte- 
brse  may  be  profuse  and  very  disturbing,  and 
the  manipulations  necessary  for  the  control 
of  the  oozing  (packing,  etc.)  may  mean  con- 
siderable pressure  upon  the  cord  through  the 
dura,  especially  if  the  tumor  lies  near  the 


Fig.  9.     Removal   of   extradural   tumor   by   the   trans- 
dural route.     Condition  after  removal  of  the  tumor. 


mid-line  in  front  of  the  dural  sac  and  cord. 
In  these  cases,  I  have  performed  a  transdural 
operation  and  have  found  it  very  applicable  to 
extradural  tumors  in  this  location. 

The  steps  of  the  procedure  are  the  fol- 
lowing: After  the  dural  sac  has  been  opened 
and  the  cord  drawn  to  one  side  in  the  manner 
I  have  described,  the  anterior  layer  of  dura  is 
freely  incised  and  the  growth  thus  exposed 
and  removed.  The  edges  of  the  incision  in 
the  anterior  dura  are  then  allowed  to  fall  to- 
gether without  any  sutures  (Figs.  7,  8,  and  9). 

From  my  experience,  I  can  highly  recom- 
mend this  transdural  approach  as  one  that 
will  endanger  the  cord  less  than  the  extra- 
dural procedure.  The  method  is  also  useful 
for  the  removal  of  a  process  of  bone  remaining 
after  a  fracture  of  the  spine  and  projecting 
backwards  from  the  body  of  a  vertebra. 
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SOME   NOTES   IN   REGARD    TO   THE    SURGERY   OF   SOUTH   CHINA' 

By  JOSEPH  OSCAR  THOMSON,  M.D.,  CM.,  F.A.C.S.,  Canton,  China 

Surgeon,  Canton  Hospital 


THE  following  statements  concerning 
the  incidence  of  surgical  diseases  and 
conditions  are  based  upon  an  analysis 
of  64,938  operative  procedures  performed 
upon  inpatients  in  the  Canton  Hospital 
during  a  long  term  of  years  and  the  other 
data  from  the  records  of  13,761  operations 
performed  upon  inpatients  in  the  same  in- 
stitution during  the  past  10  years.  Brief 
notes  in  regard  to  a  few  interesting  cases  are 
also  added. 

The  following  was  the  order  of  frequency 
in  the  incidence  of  disease  as  affecting  the 
different  systems:  ophthalmological,  18,734 
or  26.7  per  cent  of  the  cases;  infections,  13,616 
or  19.4  per  cent;  geni to-urinary,  11,190  or  16 
per  cent;  tumors,  5,184  or  7.4  per  cent; 
wounds  and  injuries,  4,743  or  6.7  per  cent; 
bones  and  joints,  4,526  or  6.4  per  cent;  digest- 
ive, 3,655  or  5.5  per  cent;  upper  tract.  926  or 
1.3  per  cent;  abdomen  and  wall,  292  or  0.4  per 
cent;  rectum  and  anus,  2,527  or  3.6  per  cent; 
congenital  abnormalities,  2,410  or  3.4  per 
cent;  otological,  2,063  or  2.9  per  cent;  ob- 
stetrical, 1,599  or  2.3  per  cent;  gynecological, 
737  or  0.7  per  cent;  lymphatic,  464  or  0.6 
per  cent;  circulatory,  234  or  0.3  per  cent; 
rhinological  and  laryngological,  155  or  0.2  per 
cent;  respiratory,  48  or  0.07  per  cent;  ductless 
glands,  II  or  o.oi  per  cent.  During  the  past 
8  years  the  hospital  work  has  been  sjiccial- 
ized. 

Congcnilal  ab)iunnalilhs.  Phimosis,  1,123 
cases;  hare-lip,  856;  imperforate  anus,  230; 
polydactylism  46;  nffivi,  34;  cleft  palate,  14; 
hypospadias  and  epispadias,  14;  vaginal  atre- 
sia, 12;  webbed  hngers,  10;  branchial  cysts, 
7;  cephalomengocele,  3;  rectovaginal  cloaca, 
5;  patent  urachus,  3;  teratomata,  3.  Patients 
with  hare-lip  usually  come  to  the  hospital 
just  prior  to  marriage.  The  average  age  for 
the  males  with  this  condition  was  2 1 ,  females 
14.  A  male  child.  3  years  of  age,  presented  a 
channel  from  the  bowel,  along  the  inferior 
surface  of  the  penis,  and  parallel  with  the 
urethra,  which  gave  exit  to  the  ficces  at  the 

*  Presented  at  Clinical  Congress  of  American 


end  of  the  penis  just  below  the  meatus 
urinarius.  A  boy  with  imperforate  anus  had 
a  canal  along  the  scrotum  to  the  middle.  A 
lower  incisor  was  extracted  from  a  baby  7 
days  old.  One  boy  was  operated  upon  at 
the  same  time  for  hare-lip,  supernumerary 
thumb,  and  ear.  In  one  case  the  radius  of 
both  forearms  and  the  thumbs  of  both  hands 
were  wanting.  A  patient  who  was  almost 
blind  lacked  all  lingers  except  the  thumbs  and 
little  fingers.  There  was  a  corresponding 
deficiency  in  the  feet.  The  metacarpals  and 
metatarsals  were  also  wanting,  except  in 
the  case  of  the  little  toe  of  the  right  foot 
which  had  two  metatarsals.  Another  patient 
lacked  all  of  the  part  of  the  right  foot  anterior 
to  the  ankle,  there  being  a  deficiency  of  25 
bones,  and  of  all  of  the  ligaments,  muscles, 
vessels,  and  nerv'es.  A  boy  of  7  had  his  right 
temple,  cheek,  and  side  of  his  nose  covered 
with  a  thick  growth  of  hair  several  inches  in 
length.  A  child  resembling  a  monkey  lived 
for  10  hours.  The  face,  body,  and  limbs  were 
well  developed.  The  head  receded  from  the 
eyebrows  backward  and  downward.  The  top 
of  the  head  was  flat  with  an  oval  space  of 
ulcerated  skin  with  an  opening  in  the  bone 
exposing  the  foramen  magnum  and  the  base 
of  the  skull  around  it.  The  frontal,  parietal, 
and  occijjital  bones  rested  on  the  base  of  the 
skull.  The  spinal  column  terminated  abruptly 
at  the  foramen  magnum.  Only  rudiments  of 
the  cerebrum  and  cerebellum  existed.  Trans- 
verse diameter  at  zygoma,  I.I  inches.  Parietal 
bones,  2.  Anterior  posterior,  2.6  inches  diame- 
ter. A  boy  of  9  hacl  seven  toes  to  each  foot,  the 
supernumerary  ones  being  on  the  inner  side 
of  his  feet.  Both  tibias  were  dislocated  at  the 
knee-joints  and  the  upper  ends  projected 
obliquely  outward,  while  the  shafts  were 
somewhat  curved,  with  the  lower  ends 
projecting  inward,  throwing  the  soles  of  the 
feet  inward  and  upward.  The  thumbs  of  both 
hands  were  wanting.  Im]iorfect  thumbs  were 
attached  in  their  whole  length  to  the  inner 
sides  of  the  index  fingers. 

College  of  Surgeons,  Montreal,  October  is,  1930. 
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Fig.  I.  Fig 

Fig.  I.     Sarcoma  of  the  eye.     Removed. 
Fig.  2.     Sarcoma,  recurrence. 

Locomotor.  Caries,  2,401;  amputations, 
667;  fractures,  666;  dislocations,  469;  arthritis, 
215;  supernumerary  digits,  46;  gangrene,  36. 
Tuberculosis  of  the  bones  and  joints  is  usually 
seen  between  the  ages  of  10  and  20.  Sequestra 
of  from  3  to  5  inches  in  length  were  removed 
from  the  shafts  of  the  bones  of  a  number  of 
children,  usually  boys.  In  most  cases  the 
fistula?  promptly  heal.  In  one  case  the  left 
clavicle  which  was  necrosed,  stood  out  as  a 
bridge,  denuded  of  skin  and  only  attached 
at  the  ends.  A  patient  was  admitted  with  an 
ulcer  which  refused  to  heal ;  a  piece  of  bamboo 
3^  inches  long,  sharp  at  one  end  and  }4 
inch  wide  at  the  other,  of  the  presence  of 
which  the  patient  was  not  aware,  but  which 
must  have  been  there  for  a  year,  was  removed. 
Gangrene  of  the  feet  from  compression  was 
sometimes  seen.  Cases  in  which  the  gangrene 
extended  to  the  ankle,  knee,  hip,  and  elbow 
were  treated.  Sometimes  the  limb  has  al- 
ready sloughed  off. 

Circulatory.  The  larger  arteries  were 
ligated  140  times,  34  for  aneurism.  There 
were  58  aneurisms,  a  few  successfully  cured 
by   endo-aneurismorrhaphy;    34  angiomata; 


Fig.  3.    Lipoma  in   boy,   age   11. 
Removed.   Weight  4  pounds. 


Duration  9  years. 


6  varicose  veins.  This  is  quite  a  common 
condition,  but  as  it  does  not  cause  pain  or 
disability,  operation  is  not  desired.  Two 
tumors  of  the  carotid  body  were  excised.  One 
patient  had  an  aneurism  of  the  thoracic 
branch  of  the  axillary  artery,  external  to  the 
ribs,  extending  from  the  clavicle  to  below  the 
nipple  and  from  the  axilla  to  the  sternum. 
This  condition  is  most  frequently  seen  in 
males,  and  at  the  average  age  of  38. 

Digestive,  upper  tract.  Thirteen  ranulas; 
epuUs,  32;  cancer  of  the  lip,  10;  cancer  of  the 
tongue,  5  (many  cases  seen  are  inoperable); 
foreign  bodies  in  the  oesophagus,  money,  false 
teeth,  bones,  10;  stricture  of  the  oesophagus, 
3.  Interference  with  the  functions  of  mastica- 
tion, deglutition,  and  respiration  usually 
impels  the  patient  to  come  to  the  hospital 
sooner  or  later.  The  causes  may  be  a  large 
fibroma  of  the  upper  lip,  macroglossia  filling 
and  extruding  from  the  mouth,  bony  ankylosis 
of  the  maxilLx,  sarcoma  of  the  superior  maxilla 
which  usually  distends  the  cheek  and  com- 
pletely fills  the  mouth  so  that  the  jaws  cannot 
be  closed,  with  displacement  of  the  nose  and 
mandible.    The  antrum  may  be  cystic  and 
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Fig.  4.  Congenital  tumor,  patient  i  day  old.  Removed 
successfully. 

greatly  distended  or  a  large  polyp  in  the 
antrum  may  be  the  cause.  Tumors  of  the 
inferior  ma.xilla.  odontoma,  osteosarcoma, 
cyst,  or  necrosis  with  abscess  may  be  the 
cause.  Multiple  polyps,  so  large  as  to  cause 
absorption  of  the  nasal  and  submaxillary 
bones  and  bulging  of  the  face  and  to  fill  the 
posterior  pharynx,  may  become  malignant. 

Abdomen  and  wall.  Hernia.  Inguinal.  74; 
ventral,  femoral  and  labial,  26;  traumatic,  8; 
appendicits,  ,^0;  liver  abscess,  34;  acute 
general  peritonitis.  10;  tubercular  peritonitis, 
16;  splenectomy,  5;  intestinal  obstruction,  7; 
intra-abdominal  abscess,  5;  carcinoma  of  the 
stomach,  5;  tubercular  adenitis,  3;  gastro- 
enterostomy for  gastric  ulcer,  2  (this  condition 
is  fairly  common,  but  the  patients  are  cured 
by  the  physician);  incised  and  stab  wounds. 
20;  foreign  bodies  extracted,  18;  foecal 
fistuUe.  16;  a  few  cases  of  adhesions;  one  cyst 
of  the  mesentery;  intussusception,  2.  In  43 
exploratory  laparotomies  the  condition  was 
found  to  be  inoperable.  In  many  cases  it 
does  not  require  an  operation  to  determine 
this.  Gunshot  wounds  of  the  abdomen  are 
frequently  treated,  usually  late,  often  ex- 
sanguinated. The  average  age  of  the  patients 
with  inguinal  hernia  was  .55  years.  In  a  case 
of  ventral  hernia  complicated  with  ascites 
and  diseased  ovaries,  the  hernia  extended 
half  way  down  to  the  woman's  knees.  To 
relieve  his  suffering  a  man  with  strangulated 
hernia  made  a  deep  vertical  incision  with  a 
razor  which  divided  the  transverse  colon 
for  three-fourths  of  its  circumference.  A  few 
cases  of  f;ccal  fistula  secondary  to  hernia, 
usually  in  males,  about  35  years  of  age,  were 
treated,  and  there  were  several  cases  of  this 


rondition  resulting  from  congenital  hernia,  um- 
bilical and  inguinal.  A  female  patient  had 
incarcerated  inguinal  hernia.  A  woman  of 
40  had  a  wide  deep  ulcer  in  the  left  ihac 
region.  She  reported  that  native  medicine 
men  had  applied  medicines  for  one  month. 
after  which  a  worm  over  10  inches  in  length 
t  ame  out.  Cutting  open  the  belly  with  a 
piece  of  porcelain,  more  than  one  hundred 
Hltle  worms  came  out.   The  ulcer  then  closed. 

Rectum  and  anus.  Fistula-in-ano,  1.073; 
ha?morrhoids,  1,101;  imperforate  anus,  230; 
stricture  of  the  rectum.  67;  prolapse,  45; 
cancer,  9;  one  polyp.  In  one  case  a  native 
physician  was  applying  ointment  with  a  large 
stick  which  slipped  into  the  rectum.  A  large 
club  was  forced  into  the  rectum  of  one  patient 
as  a  punishment  for  adultery. 

Genito-urinary.  There  were  3.500  opera- 
tions for  calculus  of  the  urinary  organs,  of 
which  2.Q70  were  vesical.  409  urethral.  116 
preputial.  5  renal;  hydrocele  1.858;  stricture 
of  urethra.  1.045;  chancroid  and  bubo,  610; 
cancer  of  the  penis,  207;  extravasation  of 
urine,  93;  orchidectomy,  39;  elephantiasis, 
81 — scrotum,  31,  15  each  of  the  penis  and 
labia,  and  8  of  the  leg;  foreign  bodies  in  the 
bladder.  18,  including  needles,  catheter  frag- 
ments, gauze,  sticks;  hypertrophied  prostates, 
6;  malignant  growths  of  the  bladder,  6; 
tubercular  bladders,  4.  2  of  which  were 
ruptured;  papillomata,  3;  many  gunshot 
wounds;  15  kidneys  were  decapsulatcd  with 
temporary  relief  of  symptoms.  The  cases  of 
malformation  of  the  penis  are  usually  brought 
to  the  hospital  at  puberty.  X'encreal  diseases 
are  most  common  among  soldiers  and  the 
leisure  class.  Gonorrhoea,  primary  and  sec- 
ondary syphylis.  and  chancroid  and  bubo 
are  usually  seen  in  both  males  and  females 
between  the  ages  of  25  and  30  and  stricture 
at  40.  A  patient  with  calculus  impacted  in 
the  urethra  had  retention  for  7  days;  I'i 
gallons  of  urine  and  ])us  were  removed.  A 
male,  aged  63.  with  phimosis  from  infancy 
had  40  preputial  calculi.  One  calculus  con- 
tained a  portion  of  a  beanstalk  6  inches  long, 
introduced  by  mischievous  boys  while  he  was 
asleep.  A  boy  introduced  a  needle  2  inches 
long  into  his  urethra;  it  slipped  into  his 
blackler,  and  formed  the  nucleus  for  a  stone. 
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One  calculus,  3  by  i  inch  was  bent  to  a  right 
angle.  A  male,  24  years  of  age  with  a  12- 
ounce  stone  had  symptoms  for  over  20  years. 
A  farmer  had  lithotrity  performed  upon  him 
five  times.  A  boy  of  7  had  his  bladder  divided 
by  a  septum  into  two  compartments,  each  of 
which  contained  a  stone.  Another  with  10 
years'  duration  of  symptoms,  had  two  calculi 
in  the  urethra.  The  bladder  was  divided  into 
two  cavities  by  a  septum,  with  a  stone  in  the 
anterior  one.  Thirty  stones  were  contained  in 
a  sac  below  the  neck  of  the  bladder,  and  a 
single  one  in  the  bladder  in  another  case. 
One  patient  had  a  stone  in  a  urinary  fistula 
and  another  one  in  the  bladder.  A  patient 
with  a  lo-ounce  stone  had  marked  kyphosis. 
A  brass  ring  which  had  been  buried  in  a 
ulcer  for  10  days  was  removed  from  around 
the  penis  of  a  boy.  In  a  case  of  syphilis  the 
penis  was  entirely  gone  and  there  was  a  large 
opening  into  the  bladder. 

Glandular.  Three  hundred  and  eighty- 
three  cases  of  tubercular  adenitis,  usually 
cervical,  went  to  the  operating  table  for  block 
dissection.  Of  goiters,  there  were  8  parenchy- 
matous, I  e.xophthalmic,  and  i  with  abscess. 
In  the  adjoining  province  this  condition  is 
very  common.  Most  of  the  cases  we  see  are 
intrathoracic. 

Infections.  Abscesses,  large,  10,874;  ulcers, 
2,647;  carbuncles,  70. 

Respiratory  system.  Twenty-one  cases  of 
empyema,  usually  due  to  gunshot  wounds;  4 
of  abscess  of  the  lung.  Eight  cases  required 
tracheotomy,  i  laryngotomy. 

Tumors.  There  were  5,184  tumors,  includ- 
ing 525  cases  of  carcinoma  of  the  breast,  17 
neuromata,  and  3  teratomata.  Seventy  per 
cent  were  benign  and  30  per  cent  malignant. 
A  male  of  40  had  a  large  tumor,  shaped  like  a 
violin,  attached  to  his  shoulder,  with  cir- 
cumference at  the  base  of  over  3  feet,  length 
of  2  feet,  and  width  of  nearly  2  feet.  He  spent 
most  of  the  time  reclining  upon  his  tumor. 
Another  presented  himself  at  the  hospital 
with  a  tumor  attached  to  his  back  and 
extending  nearly  to  the  ground.  It  was  over 
4  feet  in  circumference  and  probably  weighed 
from  75  to  100  pounds.  When  he  sat  down 
it  formed  a  large  circular  cushion  that  elevated 
him  8  inches.     It  was  proposed  to  remove  it, 


Fig.  5.     C'unf^oniUil  tumor.     Removed. 

but  his  idol,  which  he  consulted,  decided 
against  it.  A  young  woman  had  a  tumor  at- 
tached to  the  chin  and  throat,  more  than  2 
feet  in  circumference  which  weighed  16 
pounds.  A  male  of  50  presented  lipomata 
of  both  cheeks  of  the  same  size,  about  10 
inches  in  circumference,  hanging  pendulous. 
A  male  of  49  was  covered  from  head  to  foot 
with  molluscum  fibrosum,  from  the  size  of  a 
pea  to  one  foot  in  circumference.  In  the  case 
of  a  woman  with  elephantiasis  of  the  vulva  of 
ID  years'  duration,  the  mass  hung  half  way 
to  the  knees.  A  farmer,  41  years  of  age,  had 
an  enchondroma,  i  foot  in  circumference, 
forming  a  perfect  sphere,  surrounding  the 
middle  finger  of  the  left  hand.  Patient  had 
tumor  of  the  foot,  which  had  grown  for  10 
years,  covering  most  of  the  dorsum  of  the 
foot  and  passing  to  the  plantar  surface, 
between  the  first  and  second  metatarsals, 
separating  the  toes  for  2  inches.  A  female 
of  38  had  a  tumor  of  the  breast  of  10 
years'  duration  weighing  over  9  pounds.  A 
male  of  43  had  cancer  of  the  breast,  duration 
I  year.  A  male  patient  had  a  tumor  of  the 
median  nerve  the  size  of  an  orange.  A  fe- 
male, 45  years  of  age,  had  a  cauliflower-like 
tumor  attached  to  and  growing  out  of  the 
nipple,  which  had  dragged  down  the  breast 
until  it  was  suspended  by  a  long  pedicle 
reaching  below  the  umbilicus.  A  male  of  t,t, 
had  hypertrophied  cavernous  bodies,  which 
had  commenced  to  grow  when  he  was  6  years 
of  age.  The  enlargement  was  4  inches  in 
diameter.  The  patient  was  married  but  never 
had    erections,    emissions,    or    children.     A 
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Fi};.  6.     Elephantiasis  of  the  vulva.     Removed. 

leratoma  weighing  about  5  pounds,  with 
length  of  12  inches  and  greatest  circum- 
ference 17  inches  consisted  of  a  fcetus  in 
which  the  development  had  been  arrested 
early  in  the  fifth  month  of  intra-uterine  life. 
A  broafl  attachment  to  the  living  child  ex- 
tended from  the  anterior  portion  of  the  trunk. 

Wounds  and  injuries.  Gunshot  wounds, 
1,380;  incised  and  stab  wounds,  364;  burns 
and  scalds,  313;  foreign  bodies  extracted,  323, 
including  100  needles,  27  bamboo  sticks,  and 
26  miscellaneous  articles  such  as  rings, 
catheter  fragments,  coins,  bones,  gauze, 
sticks;  from  the  eyelid,  hand,  finger,  oesopha- 
gus and  trachea,  bladder,  uterus,  rectum, 
stomach,  colon.  Three  hundred  and  thirty- 
nine  bullets  were  extracted.  There  were  42 
powder  burns.  Eight  patients  were  gored  by 
water  buffaloes.  Ten  were  bitten  by  snakes, 
dogs,  pigs,  and  human  beings.  One  was  clawed 
l)y  a  tiger.    There  were  97  bomb  wounds. 

Gynecology.  Three  hundred  and  sixteen 
cases  of  ovarian  adenocystomata  were  op- 
erated upon.  There  were  also  6  ovarian  der- 
moids, 6  parovarian  cysts,  and  3  papillomata 
of  the  broad  ligament;  42  vesicovaginal 
fistula,^;  perineorrhaphy  (delivered  outside) 
required  in  91  cases;  uterine  fibroids.  25; 
prolapsus  uteri,  22;  sal])ingitis,  9;  repair  of 
lacerated  cervix,  40;  hydatid  mole,  5;  hyste- 
rectomy, 28;  vaginal  atresia,  12;  pronounced 
retroverted  uterus,  15;  rectovaginal  cloaca, 
5;  labial  tumors,  5;  carcinoma  of  vulva,  3. 
Ovarian  cysts  are  seen  in  girls  of  17  and  women 
of  60,  the  average  age  being  30  years;  abdom- 
inal girth  from  35  to  72  inches;  weight  of 
tumors  from  10  to  116J/2  pounds;  duration  of 
symptoms,   when   patient   first    noticed    en- 


largement of  the  abdomen  until  admitted 
to  the  hospital,  from  3  months  to  20  years, 
average  3  years.  A  girl  of  17  had  a  cyst  which 
weighed  70  pounds,  about  a  fourth  of  which 
was  solid.  No  uterus  was  found  in  a  girl  with 
imperforate  vagina.  Several  cases  of  bicorn- 
uate  uterus  were  seen.  A  female  of  21  had  an 
abdominal  tumor  the  size  of  an  orange, 
situated  3  inches  below  the  umbilicus  in  the 
mid-line.  When  10  years  of  age  she  had 
noticed  a  lump  in  the  abdomen  which  was 
movable.  An  abscess  had  formed  and 
discharged  large  quantities  of  pus,  flesh,  and 
hair.  Native  doctors  (so  called)  had  applied 
caustics,  making  fistula;  which  had  also  dis- 
charged pus,  hair,  and  three  teeth. 

Obstetrics.  Normal  deliveries.  875;  forceps 
deliveries,  432 ;  version,  184;  retained  placenta, 
114;  craniotomy,  93;  miscarriages,  52;  pla- 
centa praevia,  ^t,;  transverse  presentations, 
16;  twins  and  triplets,  7;  caesarean  section.  5; 
ruptured  uterus,  5;  prolapse  of  uterus,  8; 
retroverted  gravid  uterus,  2.  A  female,  24 
years  of  age,  had  malaria  with  ascites  and 
was  supposed  to  be  dying;  a  coffin  and  shroud 
were  therefore  provided  and  placed  by  her 
bedside.  Labor  commenced,  and  she  was 
brought  to  the  hospital.  An  enchondroma 
had  grown  directly  across  the  pelvis  originat- 
ing from  the  tuber  ischii.  Cesarean  section 
was  performed  and  a  4' 2-pound  girl  removed. 
In  a  case  of  twin  pregnancy,  the  first  child 
had  been  born  naturally;  the  arm  of  the 
second  presented,  the  uterus  ruptured  and  the 
child  had  partly  passed  into  the  abdominal 
cavity.  It  was  necessary  to  remove  a  dead 
foetus  from  the  uterus  of  a  woman  with  small- 
pox, covered  from  head  to  foot  with  scabs,  who 
had  not  been  cleaned  since  the  commence- 
ment of  her  sickness  2  weeks  jjrevious. 

Ophthalmology.  Entropium,  12,585;  cat- 
aract, 3,052;  ])terygium,  1.385;  iridectomy, 
1,091;  enucleation,  140;  glaucoma,  72;  tumors 
of  the  orbit,  61;  foreign  bodies  extracted,  52; 
hyj)opyon,  40;  staphyloma,  37;  strabismus, 
19.  A  male  of  60  with  dimness  of  vision  in 
the  left  eye  presented  a  white  sjiherical  body 
with  a  tail-like  appendage  in  the  anterior 
chamber,  which  w-as  found  to  be  a  hydatid. 
In  an  infant  of  2  months,  the  inner  half  of 
both  upper  eyelids  were  wanting  anil  pterygia 
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extended  from  both  eyeballs  to  this  part 
of  the  lids. 

Otology,  r/iinology,  laryngology.  Nasal 
polyps,  641;  tonsillectomy,  116;  rent  ears, 
1,471;  aural  tumors,  7,2;  radical  mastoid,  8; 
occlusion  of  the  nares,  usually  from  smallpox, 
20;  sinusitis,  22.  A  sixteen  year  old  boy  was 
without  an  external  ear  or  meatus. 

Because  of  its  spectacular  results,  surgery 
has  made  more  rapid  progress  in  the  con- 
fidence of  the  people  than  medicine.  During 
the  past  10  years,  although  many  advanced 
pathological  conditions  and  inoperable  cases 
are  still  seen,  many  more  of  operable  abdom- 


inal conditions  and  acute  cases  have  steadily 
been  observed.  Injuries  from  machinery 
and  gunshot  wounds,  inflicted  during  the 
revolutions  and  by  the  ubiquitous  robbers 
and  pirates,  and  in  clan  fights  are  more 
frequently  treated,  and  are  brought  to  the 
hospital  at  earUer  stages.  Pain  or  serious 
disability  usually  drives  the  patient  to  the 
hospital.  Many  of  the  patients  are  afflicted 
with  a  variety  of  diseases  and  conditions, 
concomitant,  or  complications.  The  greater 
number  are  infected  with  intestinal  parasites. 
Physiological  standards  for  the  Chinese 
people  are  being  worked  out. 


DIVERTICULUM  OF  THE  ASCENDING  COLON 

By  R.  0'CALL.-\GH.\N,  I\I.D.,  F..\.C.S.,  Calgary,  .\lberta 


THE  patient  from  whom  this  interesting  tumor 
was  removed  was  a  female,  age  68,  married, 
and  the  mother  of  7  children.  Until  5  years 
ago  she  had  always  been  healthy,  and  the  menses 
had  been  normal.  Five  years  ago  patient  was 
victim  in  a  disaster  in  Halifa.x  and  received  serious 
injuries  consisting  in  contusions  of  the  abdomen 
and  body.  She  was  very  sick  and  was  kept  in  bed 
for  several  weeks  without  any  special  treatment. 
Since  the  accident  she  has  noticed  a  swelling  in  the 
abdomen  which  has  seemed  to  come  and  go,  appear- 
ing first  in  one  place  and  then  in  another.  She  did 
not  suffer  pain  and  was  not  markedly  constipated. 
She  had  not  consulted  a  physician  during  these 
attacks.  Two  days  before  she  called  me,  she  was 
taken  with  sudden  severe  abdominal  pain  which 
was  localized  in  the  right  lower  quadrant;  she 
vomited  and  was  constipated.  On  the  third  day  she 
became  worse  and  because  of  a  rise  in  temperature 
she  decided  to  consult  a  physician. 

Pliysical  examination  showed  a  well  developed, 
somewhat  obese  adidt,  who  looked  sick  and  was 
propped  up  in  bed.  Her  temperature  was  ioj°; 
pulse  120.  Her  tongue  was  coated,  teeth  poor. 
E.xamination  of  heart  and  lungs  was  negative.  The 
bowels  moved  just  before  the  attack  of  pain  2  days 
ago.  The  abdomen  was  very  fleshy  and  moved 
slightly  on  respiration.  In  the  right  lower  quadrant 
a  distinct  fullness  could  be  seen.  On  palpation  the 
abdomen  was  slightly  tender  throughout  but  over 
the  right  lower  quadrant,  in  the  region  of  the  tume- 
faction about  the  level  of  McBurney's  point,  a  very 
acute  tenderness  was  elicited.  The  mass  was  slightly 
movable,  dull  on  percussion,  and  about  the  size  of  a 
foetal  head.  On  palpation  it  did  not  feel  like  an 
abscess  but  resembled  rather  a  cvst  or  tumor. 


\'aginal  and  rectal  examination  was  negative,  as 
the  mass  did  not  extend  low  enough  to  be  palpated 
through  these  routes.  The  uterus  w'as  normal  and 
moved  freely. 

Urinalysis  showed  specific  gravity  10.18;  albumin, 
acid  reaction,  pus,  no  blood.  The  kidneys  were  not 
palpable.  To  exclude  floating  kidney  with  pyone- 
phrosis a  bilateral  catheterization  was  done.  Both 
kidneys  functioned  well  and  only  a  small  amount  of 
pus  and  a  trace  of  albumin  was  found  in  the  urine 
from  each. 

Examination  of  the  blood  showed:  white  blood 
cells,  14,000;  red  blood  cells,  4,800,000;  polymorpho- 
nuclears, 80  per  cent. 

Enemata  were  given  but  produced  no  results. 

From  the  above  examination  it  was  difficult  to 
make  a  definite  diagnosis.  There  appeared  to  be 
partial  obstruction;  the  mass  might  be  an  ovarian 
growth  with  twisted  pedicle  or  a  malignant  grow'th 
of  the  colon.  We  felt  satisfied  it  was  not  an  appen- 
diceal abscess. 

Operation.  Through  a  long  right  rectus  incision 
below  the  umbilicus,  the  abdomen  was  opened. 
We  found  some  serous  fluid  in  the  cavity  but  no  pus. 
The  mass  was  soon  located.  At  first,  it  resembled  a 
cystic  ovar^^  Only  a  small  piece  of  it  was  visible 
but  the  remainder  of  it  was  found  wrapped  in  the 
small  intestine  and  omentum.  After  gradually 
separating  the  adhesions  we  found  that  the  mass 
extended  upward,  not  downward  into  the  pelvic 
region.  When  separating  the  intestine  from  the 
mass  with  a  sponge,  the  tumor  collapsed  with  the 
noise  of  escaping  gas.  The  mass  proved  to  be  a  large 
obstructed  diverticulum  of  the  ascending  colon. 
The  latter  was  in  itself  very  mobile  and  accounted 
for    the    changing    position    of    the    tumor.     The 
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diverticulum  evidently  tilled  and  emptied  according 
to  the  patient's  history  and  this  accounted  for  the 
disappearance  of  the  tumor  at  times.  In  the  present 
attack  it  had  evidently  closed  off  at  the  base  and 
became  a  sac  of  fscal  matter  with  gas  causing  partial 
obstruction,  temperature,  and  general  signs  of 
toxa-mia. 

I  removed  the  mass  by  placing  a  small  clamp  on 
the  colon  and  resecting.  The  wound  was  closed  in 
the  usual  manner  without  drainage.  The  patient 
made  an  uneventful  recovery. 

Pathological  report  by  Dr.  Leacock,  pathologist. 
Holy  Cross  Hospital,  Calgary:  In  gross  appearance 
the  sac  removed  from  the  bowel  is  of  large  pear 
shape.  It  is  13  centimeters  long  and  6  centimeters 
in  width.  The  upper,  larger,  end  is  very  thick 
walled  and  has  a  very  thick  fibrous  opening  about  2 
centimeters  in  diameter  at  the  extreme  end.  The 
lower,  smaller  end  of  the  sac  is  thin  walled  and 
blind.  The  sac  has  been  opened  and  contents  have 
been  evacuated.  (It  was  said  to  be  tilled  with 
faecal  material.)    Specimen  preserved. 

Microscopic  examination  shows  the  wall  of  the 


sac  composed  of  fibrous  tissue  and  some  loose  con- 
nective tissue,  with  scattered  areas  of  small  round 
cells.    Xo  glandular  layer  is  to  be  seen. 

I  feel  that  this  case  should  be  reported  for, 
although  diverticula  are  becoming  more  easily 
recognized,  they  are  not  usually  found  in  the 
ascending  colon.  They  are  more  often  found 
in  the  sigmoid,  transverse,  and  descending 
colons.  The  diverticulum  in  this  case  e\-i- 
dently  followed  directly  on  a  severe  injur}-  to 
the  abdominal  wall,  and  there  is  a  possibility 
that  at  that  time  the  bowel  wall  partially 
ruptured. 

It  is  quite  conceivable  that  many  of  the 
men  returned  from  overseas  who  suffered 
while  there  with  svTnptoms  of  peritonism 
without  any  definite  rupture,  may  later  de- 
velop diverticula.  In  many  cases  also  explora- 
tory laparotomies  were  done  and  the  intes- 
tines repaired;  in  others,  abrasions  or  even 
ruptures  were  overlooked  which  of  necessity 
must  leave  weak  walls  of  the  intestinal  mus- 
cular coat.  As  Binnie  points  out  in  his 
Regional  Surgery  there  are  points  of  weakness 
in  the  muscular  coats  of  the  colon  in  many  in- 
dividuals and  these  points  are  often  starting 
points  for  diverticula.  Many  cases  of  diver- 
ticulum of  the  colon  are  I  believe  explored 
under  a  diagnosis  of  malignancy  of  the  colon. 
In  this  case  such  a  contingency  was  naturally 
taken  into  consideration  in  the  difterential  di- 
agnosis although  there  had  been  no  common 
symptoms  of  such  and  the  patient  showed  no 
signs  of  cachexia  or  failing  health  that  would 
be  expected  to  be  present  in  a  malignant 
growth  of  that  size. 
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DISCONNECTING  GASTRO-ENTEROSTOMY  STOMATA 

A  Clinical  and  Experimental  Study' 

By  ROSCOE  C.  WEBB,  M.D.,  F.A.C.S.,  Minneapolis,  Minnesota 

Associate  Surgeon,  University  Hospital 
From  tlie  Department  of  Surgery  of  the  University  of  Minnesota 


THE  gastro-enterostomy  operation  is 
today  so  thoroughly  standardized  that 
it  has  become,  in  the  hands  of  one 
experienced  in  surgical  technique,  to  be  con- 
sidered a  relatively  safe  procedure.  When 
indicated,  this  operation  gives  very  satisfac- 
tory results  and  is  given  much  well  deserved 
praise.  However,  the  extensive  use  of  this 
form  of  treatment  has  occasionally  led  to  its 
abuse,  and  today  in  every  large  surgical  clinic 
cases  appear  in  which  we  find  that  at  some 
prex-ious  time  a  gastro-enterostomy  has  been 
done,  that  there  has  not  been  a  relief  of  s\-mp- 
toms,  or  that  the  condition  of  which  the 
patient  was  complaining  has  been  made 
worse,  and  the  patient  desires  to  have  the 
previous  operation  undone.  After  consider- 
able careful  study  it  may  finally  be  found 
that  there  was  no  indication  for  the  opera- 
tion in  the  first  place  and  the  patient  is  sub- 
mitted to  a  second  operation  in  order  to  give 
relief.  Occasionally  it  is  only  at  the  second 
operation,  after  caretul  exploration  of  the 
stomach,  that  one  can  finally  decide  that  the 
first  operation  was  not  indicated  and  the 
gastro-enterostomy  must  be  disconnected. 

The  patient  usually  presents  symptoms  of  a 
vicious  circle  with  continuous  and  frequent 
vomiting  of  bile-stained  material,  and  abdom- 
inal pain  and  distress.  There  seems  to  be  no 
non-operative  relief  for  the  condition. 

There  are  numerous  methods  used  in  dis- 
connecting these  cases,  but  theie  is  as  yet  no 
standardized  procedure.  The  chief  questions 
are,  first,  the  restoiation  of  the  organs  to  their 
normal  position  and  mobility  with  as  few 
adhesions  as  possible,  and  second,  the  pre- 
vention of  constriction  of  the  lumen  of  the 
jejunum.  The  stomach  is  capable  of  taking 
care  of  itself  provided  it  is  disconnected, 
released  from  adhesions,  and  properly  closed. 
The  care  of  the  jejunum  is  left  for  considera- 
tion.   If  the  disconnecting  incision  is  made 
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along  the  line  of  the  anastomosis  there  will 
be  a  certain  amount  of  constriction  of  the 
jejunum  due  to  the  fact  that  there  is  a  loss  of 
tissue  with  every  intestinal  anastomosis.  This 
loss  of  tissue  consequent  to  the  first  opera- 
tion reduces  the  circumference  of  the  jejunum 
at  this  point  and  when  it  becomes  necessary 
to  invert  the  jejunum  at  this  point  again,  as  a 
result  of  the  operation  of  disconnecting  the 
gastro-enterostomy.  the  stricture  at  this 
point  may  become  serious.  For  this  reason 
various  methods  have  been  suggested  for  pre- 
venting stricture.  The  method  which  has 
seemed  most  feasible  and  which  has  been  tried 
out  clinically  and  experimentally  at  the  Uni- 
versity of  IVIinnesota  is  the  method  briefly 
described  by  Andrews,"  as  follows:  After 
lifting  the  transverse  colon  and  exposing  the 
line  of  union  to  the  bowel,  the  rubber-covered 
clamps  are  placed  on  each  viscus,  leaving  a 
free  space  for  operation  The  incision  is  made 
upon  the  stomach  wall  i  centimeter  away 
from  the  line  of  anastomosis,  leaving  a  cuff 
of  stomach  entirely  around  the  false  opening 
in  the  bowel.  When  the  jejunal  opening  is 
closed  there  is  just  enough  to  bring  the  bowel 
to  its  normal  diameter  when  two  or  three  rows 
of  inversion  sutures  have  been  placed.  The 
stomach  opening  is  closed  by  the  usual  method 
and  the  loss  of  tissue  is  of  no  consequence. 
The  opening  in  the  transverse  mesentery  is 
closed  to  prevent  any  possible  hernia  and  the 
operation  is  completed. 

The  method  has  been  tried  and  in  three 
cases  proven  satisfactory  clinically,  two  cases 
at  the  University  Hospital  and  a  third  case 
kindly  reported  to  me  by  Dr.  Ritchie  of  St. 
Paul,  which  are  briefly  reported,  as  follows: 

Case  i.  Mrs.  F.  N.,  white,  housewife,  age  23 
years,  was  admitted  to  the  University  Hospital 
March  12,  1920,  complaining  of  inability  to  retain 
food,  nausea,  vomiting,  loss  of  weight,  and  abdom- 
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Fig.  I.  Dog,  Experiment  i.  Photograph  of  distended 
specimen,  fresh.  The  instruments  point  to  the  ends  of  the 
closed  stoma.   Note  absence  of  constriction. 


inal  tenderness.  Her  family  history  has  no  bearing 
on  the  case.  She  has  always  been  well  except  for 
occasional  spells  of  headache  and  vomiting  at  irregu- 
lar and  infrequent  intervals.  Thyroidectomy  was 
done  when  she  was  iq  years  of  age,  for  simple 
enlarged  thyroid;  tonsillectomy  at  age  of  22.  Aside 
from  occasional  attacks  of  precordial  pain  suggest- 
ing pyrosis,  her  cardiorespiratory  history  is  nega- 
tive. Her  appetitie  has  been  fair  up  to  time  of  an 
attack  of  influenza  in  1Q18.  She  has  had  constipa- 
tion for  the  past  3  years.  She  had  a  miscarriage 
with  her  first  pregnancy,  but  has  had  two  children 
since  who  are  living  and  well. 

In  November,  IQ18,  patient  had  inlluenza.  from 
which  she  dates  the  onset  of  her  present  trouble. 
Following  this  she  had  more  frequent  headaches, 
irregular  spells  of  vomiting,  constipation,  irregular 
and  varying  abdominal  pains  which  were  not  local- 
ized. Her  appetite  was  poor  and  she  had  pyrosis 
and  gaseous  eructations  and  occasional  attacks  of 
vertigo.  In  October,  ujio,  an  appendectomy  and 
gastro-enterostomy  was  done.  Following  this,  her 
symptoms  became  e.xaggerated.  In  addition  to  her 
previous  symptoms  she  had  attacks  of  burning 
urination  with  diminished  output,  and  in  January, 
1920,  she  had  an  attack  of  numbness  and  spasticity 
in  the  arms  and  legs.  She  has  lost  45  pounds  in 
weight.  Her  vomiting  spells  have  occurred  daily  of 
late  and  have  no  relation  to  the  taking  of  food. 
Weakness  has  been  gradually  becoming  worse. 

I'hvsicdl  exam'uuilioii.  Patient  is  small  ana^nic 
woman  appearing  chronically  ill.  'J'here  is  marked 
evidence  of  -loss  of  weight  and  dehydration.  Eyes 
react  normally.  There  is  considerable  pyorrhaa 
and  the  tongue  is  dry.  There  is  a  scar  on  the  neck 
from  thyroidectomy.  The  heart  is  not  enlarged 
and  the  sounds  arc  normal.  The  lungs  are  clear  on 
percussion  and  auscultation.  Blood  pressure:  sys- 
tolic, 112;  diastolic,  72  millimeters  mercury.  There 
is  an  adherent  scar  in  the  upper  right  rectus  region. 


I'ig.  2.  Experiment  i.  Photograph  of  fresh  specimen 
cut  longitudinally  opposite  to  the  closed  stoma.  Note  the 
gastric  mucosa  surrounded  by  jejunal  mucosa. 

The  abdomen  is  scaphoid,  there  is  no  rigidity,  but 
there  is  moderate  tenderness  on  palpation.  Peristal- 
tic waves  can  be  noted  in  the  epigastrium  at  times. 
At  the  region  of  the  lower  border  of  the  stomach 
tympany,  there  is  mass  about  2  by  5  centimeters 
which  is  somewhat  movable  transversely  and  is 
slightly  tender.  Pelvic  organs  are  normal.  Relle.xes 
are  normal. 

Urine  shows  a  trace  of  albumin  at  times,  other- 
wise normal.  Wassermann  is  negative.  Basal 
metabolism  is  normal.  Blood  shows  ha-moglobin, 
6S' ( ;  red  blood  cells.  4,720,000;  white  blood  cells, 
0,400;  differential  normal.  Stomach  contents: 
total  acid  varied  from  12  to  35  per  cent;  free  hydro- 
chloric acid  absent;  bile  at  time.  Faeces:  guaiac, 
negative. 

Roentgenological  examination  by  Dr.  Allison 
shows  a  marked  prolapse  of  the  stomach  with  a 
gastroenterostomy  opening  on  the  greater  curva- 
ture and  gastric  contents  passing  out  of  stomach 
freely  both  through  the  pylorus  and  by  gastro- 
enterostomy. There  is  no  evidence  of  gastric  or 
duodenal  ulcer. 

Neurological  examination  by  Dr.  Nixon. 

Conclusion.  From  the  history,  patient  has  appar- 
ently had  two  definite  attacks  of  tetany.  The  gas- 
tric disturbances  are  not  typically  those  of  tetany 
but  with  these  attacks  it  is  at  least  very  suggestive 
that  the  condition  may  become  gastric  tetany  if 
allowed  to  progress. 

After  6  weeks  of  study  and  treatment  on  the  medi- 
cal service  during  which  time  the  vomiting  and 
abdominal  distress  continued  and  patient's  general 
condition  gradually  became  worse,  regardless  of 
treatment,  she  was  transferred  to  the  surgical  serv- 
ice for  operation,  for  relief  of  the  vicious  circle. 

Operation,  May  8,  1920,  by  Dr.  Law.  Old  upper 
right  rectus  scar  dissected  out.  Dense  fibrous  adhe- 
sions found  between  omentum,  stomach,  liver,  and 
anterior  abdominal  wall.  Duoilenimi  and  stomach 
were  carefully  explored  and  no  ulcer  or  scars  found. 
Stomach  was  greatly  prolapsed  and  a  gaslro-enter- 
ostoniy  opening  found  which  was  three  times  the 
normal  size.    Distal  to  the  opening  the  jejunum 
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was  found  kinked  and  held  so  by  fibrous  tissue. 
Adhesions  were  freed  and  the  stoma  exposed.  Rub- 
ber-covered clamps  were  placed  on  the  stomach  and 
bowel  and  the  stomach  was  incised  i  centimeter 
distal  to  the  line  of  union  with  the  jejunum.  The 
openings  were  closed  by  an  inner  layer  of  catgut 
sutures,  Connell  method,  and  an  outer  Gushing 
stitch  of  linen. 

Convalescence  was  very  stormy  for  the  first  few 
days,  due  chiefly  to  the  extremely  poor  condition 
which  she  was  in  before  the  operation.  Her  wound 
healed  normally  and  she  was  able  to  take  the  usual 
diet  given  to  the  gastric  cases.  She  recovered  slowly 
but  was  able  to  leave  the  hospital  4  weeks  after 
her  operation  and  was  entirely  free  from  her  former 
gastric  symptoms. 

April  16,  1921,  patient  returned  to  hospital  by 
request  and  was  looking  well  and  happy.  Her 
weight  before  operation  was  84  pounds  and  she  now 
w^eighs  135 '2  pounds.  She  has  no  vomiting  spells 
and  can  eat  anything.  Her  appetite  is  good  and  her 
bowels  are  regular.    She  is  still  gaining  weight. 

Case  2.  Miss  T.  B.,  age  25,  white,  was  referred 
to  the  University  Hospital  from  the  University 
Dispensary  March  3,  1021,  on  account  of  epigas- 
tric pain,  frequent  spells  of  vomiting  bile-stained 
material,  and  loss  of  weight.  Her  family  history  has 
no  bearing  on  the  case.  Patient's  health  was  good 
until  the  age  of  14.  She  had  the  usual  childhood 
diseases  with  no  sequelae.  She  had  typhoid  fever  at 
21.  When  16  she  had  ear  trouble  and  at  19  she  had 
a  mastoid  operation  on  the  right  side  and  8  months 
later  the  left  mastoid  was  operated  upon.  Four 
vcars  later  it  was  found  necessary  to  do  the  right 
mastoid  operation  again.  She  had  ulcers  in  her  nose 
which  were  operated  upon  at  the  age  of  24  and  she 
had  her  tonsils  removed  at  the  age  of  20.  Aside 
from  occasional  cough  and  some  cardiac  palpita- 
tion at  times,  her  cardiorespiratory  history  is  nega- 
tive. Her  appendix  was  removed  when  she  was  ig 
and  when  21a  right  inguinal  hernia  was  repaired. 
At  the  time  of  the  last  operation  a  tumor  on  the 
right  hip  was  removed.  At  the  age  of  22  a  right 
nephropexy  was  performed  and  i  year  later  a  cyst 
of  the  right  ovary  was  removed.  She  had  had 
"stomach  trouble"  for  several  years  which  was 
characterized  by  epigastric  pain  and  frequent  attacks 
of  vomiting.  The  pain  had  no  time  relation  to  meals 
and  was  not  relieved  by  soda  or  by  taking  of  food. 
Following  the  oophorectomy  she  had  frequent 
attacks  of  vomiting  and  was  unable  to  take  any 
food.  Diagnosis  of  gastric  ulcer  was  made  by  her 
physician  and  he  then  performed  a  gastro-enteros- 
tomy,  5  weeks  after  the  oophorectomy,  which  gave 
her  relief  for  4  months.  She  had  had  some  dysuria 
and  difficulty  in  starting  to  void  at  times.  She  has 
occasional  spells  of  frequency  and  has  nocturia 
three  or  four  times  each  night.  Her  menstrual  his- 
tory has  been  normal.  Her  operations  numbered 
thirteen  in  all. 

For  3  or  4  months  after  her  last  operation,  the 
gastro-enterostomy,  she  was  relieved  of  the  vomit- 


Fig.  3.  E.xperiment  i.  riiotoniicrograph  of  the  trans- 
planted stomach  wall,  whicli  shows  the  general  conforma- 
tion of  the  glandular  portion  of  the  wall  and  the  normal 
appearance  of  the  glands. 

ing  and  pain  and  then  her  symptoms  recurred  and 
for  the  past  2  years  her  symptoms  have  been  nearly 
constant.  She  has  lost  nearly  25  pounds  in  weight. 
.\t  first  the  attacks  came  on  every  few  days  and 
gradually  increased  in  frequency  until  the  present 
time  when  she  has  three  or  four  vomiting  spells 
every  day.  Shortly  after  taking  food  she  has  pain 
which  is  followed  by  the  vomiting  of  bile-stained 
gastric  contents.  Vomiting  simply  increases  the 
pain  and  the  attacks  continue  until  she  is  exhausted. 
It  is  not  relieved  by  staying  in  bed. 

Physical  examination.  Patient  is  a  well  devel- 
oped, well  nourished,  rather  nervous  and  excitable 
young  woman.  Her  eyes  react  to  light  and  accom- 
modation. There  are  scars  behind  both  ears  and 
the  nasal  septum  is  perforated.  Her  teeth  are  in 
poor  condition  and  her  tonsils  have  been  removed. 
The  heart  is  not  enlarged  and  the  sounds  are  nor- 
mal. There  are  a  few  scattered  rales  in  lungs  which 
are  otherwise  normal.  Aside  from  the  abdominal 
scars  the  abdomen  is  normal.  There  are  no  masses 
or  acute  tenderness.  Reflexes  are  present  and  active. 
Pelvic  organs  normal. 

The  urine  is  normal;  the  faeces,  with  agu'aiac  test 
negative;  Wassermann,  negative.  Haemoglobin 
70  per  cent;  white  blood  cells,  11,000.  Test  meal: 
total  acid,  22  per  cent;  free  hydrochloric  acid,  12  per 
cent;  guaiac,  positive. 

Roentgenological  examination  of  the  stomach  by 
Dr.  xMlison  shows  a  well  functioning  gastro-enter- 
ostomy and  no  evidence  of  gastric  ulcer. 

In  view  of  the  absence  of  any  evidence  of  disease 
in  the  stomach,  the  presence  of  a  gastro-enterostomy 
and  the  symptoms  of  a  vicious  circle,  an  operation 
disconnecting  the  gastro-enterostomy  was  indicated. 
Operation.  March  16,  1921,  by  Dr.  Stiachauer. 
.An  incision  was  made  excising  the  former  upper 
right  rectus  scar.  There  was  a  moderate  number 
of  adhesions  about  the  site  of  the  gastro-enteros- 
tomy, the  opening  was  of  the  usual  size  and  in  good 
working  order.    Rubber  covered  clamps  were  placed 
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I'ig.  4.  Don,  l-Ai/LiiiJiLiU  2.  Photograph  of  distended 
jejunum,  hardened  in  formalin.  Instruments  point  to  the 
ends  of  the  closed  stoma.   Note  absence  of  constriction. 

on  the  intestine  at  each  end  of  the  anastomotic 
opening  leaving  sufficient  room  to  work,  and  two 
additional  clamps  were  placed  on  the  stomach 
about  a  half  inch  from  the  line  of  union  with  the 
jejunum.  A  cuff  of  stomach  i  centimeter  wide  was 
cut  off  and  closed  with  three  layers  of  catgut  sutures. 
The  stomach  was  closed  in  a  similar  manner  and  the 
opening  in  the  transverse  mesocolon  closed.  This 
was  preceded  by  a  careful  examination  of  the  stom- 
ach which  revealed  no  gastric  lesion. 

Convalescence  was  uneventful.  There  was  no 
increase  in  the  pulse  rate  or  the  temperature  beyond 
the  usual  slight  reaction.  She  took  the  usual  diet 
given  to  stomach  cases  and  at  the  end  of  2  weeks 
was  taking  a  light  diet  and  in  .5  weeks  was  taking  a 
general  diet  with  five  meals  per  day.  She  vomited 
twice  while  coming  out  of  ether  and  vomited  once 
on  the  nineteenth  day  following  a  dose  of  liquid 
albolene. 

On  the  twenty-seventh  day  fluoroscopic  examina- 
tion by  Dr.  C.  B.  Wright  showed  the  barium  going 
through  in  good  shape  immediately  after  the  meal 
and  there  was  a  marked  constriction  at  the  pyloric 
end  of  the  stomach.  (Probably  due  to  the  closure 
of  the  gastric  stoma.)  There  was  no  residue  in  the 
stomach  at  the  end  of  six  hours. 

Discharged  one  month  after  the  operation  feeling 
well,  no  vomiting  and  taking  five  small  meals  per 
day  of  regular  diet. 

Case  3.  Mr.  F.  L.,  age  22,  white,  a  patient  under 
the  care  of  Dr.  H.  P,  Ritchie,  of  St.  Paul,  complained 
of  epigastric  pain,  loss  of  weight,  and  vomiting 
after  taking  food  during  the  past  3 '2  years. 

His  family  history  has  no  bearing  on  the  case  and 
his  past  history  is  unimportant. 

Three  and  one-half  years  ago  patient  began 
having  pain  in  the  epigastrium,  burning  in  char- 
acter and  beginning  2  hours  after  eating.  The 
attacks  were  relieved  at  this  time  by  rest  in  bed. 
Three  years  ago  he  was  operated  upon  by  another 
surgeon  and  a  gastro-enterostomy  and  appendec- 
tomy were  done.    The  result  was  only  temporary. 


KIr.  5.  KxpL-rinu-nt  :?.  Pholoi;raph  of  hardened  speci- 
men cut  open  longitudinally  along  mesenteric  border. 
Note  the  gastric  mucosa  surrounded  by  jejunal  mucosa. 

He  is  now  vomiting  and  the  stomach  washings  show 
retained  food. 

Fluoroscopic  examination  shows  the  stomach  at 
the  iliac  crest.  No  peristaltic  waves  can  be  noted. 
When  the  stomach  is  compressed,  barium  passes 
through  the  pylorus  without  apparent  obstruction. 
The  stomach  was  much  distorted  suggesting  hour- 
glass contraction,  which  was  later  noted  on  the 
plates.  No  evidence  of  gastro-enterostomy  can  be 
noted  by  passage  of  barium  from  the  stomach.  Con- 
clusions: Normal  pylorus  and  duodenum  with  no 
evidence  of  obstruction.  Gastric  constriction  due 
probably  to  non-functioning  gastro-enterostomy 
high  up  on  posterior  wall  of  stomach. 

Opcnilion.  .April  2,  1021,  at  the  Miller  Hospital, 
by  Dr.  H.  P.  Ritchie.  Old  scar  excised,  adhesions 
freed,  and  stomach  explored  carefully.  There  was 
a  possible  scar  at  the  pylorus  suggesting  a  healed 
ulcer  but  it  was  not  palpable.  The  gastro-enteros- 
tomy was  antiperistaltic  and  well  done  except  that 
it  was  high  on  the  posterior  wall.  The  stomach  was 
greatly  dilated  and  ptotic.  Since  the  radiographic 
examination  showed  no  function  of  this  opening  it 
was  disconnected  by  turning  in  a  cutT  of  stomach 
wall  over  the  opening  in  the  jejunum.  Recovery 
was  uneventful  and  there  was  every  evidence  sub- 
jectively and  objectively  of  immediate  and  com- 
plete relief  of  his  s\-mptoms. 

With  this  type  of  disconncctinfj  operation 
the  question  obviously  arises  as  to  the  ulti- 
mate fate  of  the  transplanted  stomach  wall. 
.\lthouf:;h  it  is  reasonable  to  sui)i>ose  that  this 
tissue  can  be  transplanted,  it  seems  that 
under  the  conditions  of  altered  blood  and 
nerve  supply,  and  in  an  alkaline  medium,  cer- 
tain changes  may  take  place,  and  it  would  be 
worth  while  to  prove  experimentally  the  pres- 
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Fig.  6.  Experiment  2.  Photomicrograph,  low  power,  of 
line  of  union  of  the  jejunal  wall  and  the  transplanted 
stomach.  The  arrow  points  to  the  junction  of  the  gastric 
and  jejunal  mucosa.  The  preservation  of  the  various  lay- 
ers of  the  walls  of  each  can  be  readily  seen.  Note  the 
absence  of  scar  tissue,   s,  stomach;  i,  intestine. 

ence  or  absence  of  changes  in  the  transplanted 
tissue  as  well  as  the  ultimate  condition  of  the 
lumen  of  the  jejunum.  If  it  were  simply  to 
become  scar  tissue  it  would  at  least  act  as  a 
splint  to  cover  in  the  defect  and  would  pre- 
vent any  further  diminution  in  the  jejunal 
circumference. 

To  detemiine  this  point  the  following  experi- 
ments were  undertaken.  Gastro-enterosto- 
mies  were  performed  and  after  the  minimal 
length  of  time  in  which  one  might  wait  for 
results  in  a  patient  the  disconnecting  opera- 
tion was  perfonned.  Owing  to  the  difficulty 
in  keeping  the  dogs  the  experiments  were 
terminated  at  the  end  of  ii  months.  Autop- 
sies were  performed  about  6  months  after 
the  disconnecting  operation. 

Experiment  A'o.  /,  May  ij,  iq20.  Female  spitz 
and  collie  dog.  Posterior  gastro-enterostomy  2 
inches  long,  through  transverse  mesocolon,  isoperi- 
staltic, using  three  rows  of  sutures  posteriorly  and 
two  rows  anteriorly.  Linen  was  used  for  the  first 
and  last  rows  and  tanned  gut  for  the  remaining 
three  rows.  Closure  in  tiers  and  the  dog  recovered 
without  complications. 

October  25,  1920,  5  months  later,  the  disconnect- 
ing operation  was  performed.  The  mesentery  of  the 
transverse  colon  in  a  dog  is  so  short  that  the  dis- 
connecting operation  was  quite  trying  due  to  the 
difficulty  in  sufficiently  mobilizing  the  transverse 
colon.  Having  mobilized  the  site  of  anastomosis, 
the  opening  was  found  to  be  satisfactory  and  work- 
ing. Two  rubber-covered  clamps  w'ere  placed  on 
the  jejunum  at  either  end  of  the  anastomosis  and  a 
third  clamp  was  placed  on  the  stomach  about  1.5 
centimeters   awav   from    the    line   of   anastomosis, 
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Fig.  7.  Experiment  2.  Photomicrograph,  high  power, 
showing  the  glands  in  the  transplanted  gastric  mucosa. 
The  chief  and  parietal  cells  can  be  readily  seen  and  there 
is  no  apparent  increase  in  the  intcrtubular  connective 
tissue.  The  cells  appear  normal. 

and  the  stomach  was  cut  away  leaving  a  cuff  of 
stomach  tissue  which  was  about  i  centimeter  wide 
at  the  widest  point  and  was  slightly  narrower  at 
the  ends  of  the  jejunal  opening.  The  stomach  was 
closed  with  three  rows  of  catgut  sutures  and  the 
opening  in  the  transverse  colon  was  sutured.  On 
examination  of  the  jejunal  opening  there  were  no 
ulcers  and  the  line  of  union  of  the  stomach  tissue 
and  the  intestinal  wall  was  plainly  visible  and  wtII 
healed.  Closure  was  made  with  one  row  of  Connell 
sutures  and  a  second  row  of  Lembert  sutures.  When 
completed  the  diameter  of  the  intestine  at  this  point 
was  about  normal.  The  animal  recovered  without 
complications. 

April  8.  IQ2I,  Autopsy,  5^2  months  later. 
There  was  a  moderate  number  of  adhesions 
about  the  site  of  operation.  No  evidence  of 
obstruction  or  constriction  of  the  lumen  of 
the  jejunum  (Fig.  i).  On  opening  the  gut 
longitudinally  opposite  to  the  line  of  suture 
the  transplanted  gastric  mucosa  was  of  nor- 
mal appearance  and  had  not  decreased  much 
in  size  (Fig.  2).  Sections  made  which  include 
the  intestinal  and  gastric  walls  (Fig.  3).  show 
normal  appearing  gastric  mucosa  and  no 
increase  in  the  connective  tissue. 
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Experiment  No.  2,  June  j,  iq20.  Female  terrier 
dog.  Posterior  gastro-enterostomy,  2  inches  long, 
anterior  to  the  transverse  colon  isoperistaltic,  three 
rows  of  sutures  posteriorly  and  two  rows  anteriorly, 
u.sing  linen  for  the  first  and  last  rows  and  tanned 
gut  for  the  other  three.  Closure  of  the  abdominal 
wall  was  done  in  tiers.  Patient  made  uncompli- 
cated recovery. 

October  18,  1920,  4'i  months  later,  a  disconnect- 
ing operation  was  performed.  Gastro-enterostomy 
opening  was  found  to  be  open  and  in  good  working 
order.  There  was  a  moderate  amount  of  omental 
adhesions  about  the  site  of  the  anastomosis  which 
was  easily  mobilized.  Curved  rubber-covered  clamps 
were  placed  on  the  jejunum  at  either  end  of  the 
anastomotic  opening  and  two  rubber-covered  clamps 
were  placed  on  the  stomach  from  each  side  about  a 
half  inch  away  from  the  line  of  the  opening.  The 
stomach  was  then  cut  away  leaving  a  cuff  of  stom- 
ach tissue  which  w-as  i  centimeter  wide  at  the  widest 
point  and  was  slightly  narrower  at  either  end  of  the 
jejunal  opening.  The  narrowing  of  the  cuff  at  either 
end  prevents  the  formation  of  blind  pouches  at 
each  end  of  the  line  of  closure  in  the  jejunum.  The 
stomach  was  closed  with  three  layers  of  tanned 
gut  sutures.  The  opening  in  the  intestine  was  closed 
with  two  rows  of  Lembert  sutures.  When  the  closure 
was  completed  the  gut  was  of  normal  size  and  there 
was  no  evidence  of  constriction  at  the  site  of  the 
former  opening.  The  stomach  flaps  were  ana'mic 
but  bled  slightly  and  appeared  viable.  Uncompli- 
cated recovery. 

Autopsy,  April  i,  1921,  sH  months  later. 
There  was  a  moderate  number  of  omental 
adhesions  about  the  jejunum  at  the  site  of 
operation.  There  was  no  evidence  of  obstruc- 
tion or  constriction  of  the  lumen  of  the  jeju- 
num (Kig.  4).  On  opening  the  jejunum  longi- 
tudinally the  transplanted  gastric  mucosa 
was  of  normal  appearance  and  was  but 
slightly  decreased  in  size  (Fig.  5).  Sections 
made  which  include  the  intestinal  and  trans- 
planted  gastric  walls  (Figs.  6  and  7)  show 


that  the  transplanted  stomach  tissue  has 
retained  its  normal  appearance  and  the  vari- 
ous layers  can  be  readily  made  out.  The  high- 
power  figure  shows  the  normal  appearing 
glands  without  increase  of  the  intertubular 
connective  tissue.  The  chief  and  parietal 
cells  of  the  gastric  glands  retain  their  stain- 
ing properties. 

The  two  experimental  cases  cited  show 
that  the  method  of  using  a  cuff  of  stomach 
wall  is  sound  in  principle  and  accomplishes 
all  that  is  intended  without  harm  to  the  struc- 
tures involved.  It  is  of  interest  to  note  the 
preservation  of  the  stomach  tissue  although 
transferred  from  an  acid  to  an  alkaline  medium 
and  deprived  of  its  original  blood  and  nerve 
supply. 

CONCLUSIOXS 

Gastro-enterostomy  should  not  be  per- 
formed without  demonstration  at  the  time  of 
operation  of  the  definite  indication  or  lesion. 

Disconnecting  gastrojejunal  stomata  should 
be  preceded  by  most  careful  clinical  and  lab- 
oratory studies. 

From  the  three  clinical  cases  cited  it  is  seen 
that  the  closure  of  gastro-intestinal  anasto- 
moses may  be  often  indicated,  and  that  it  is 
a  safe  procedure. 

The  results  in  the  three  clinical  cases  and 
the  two  animal  experiments  prove  the  value 
of  the  use  of  a  cuff  of  stomach  wall  and  the 
efficiency  of  the  method  to  prevent  constric- 
tion. 

The  Andrews  operation  with  the  slight 
modifications  suggested  should  become  a 
standardized  procedure  as  long  as  the  indis- 
criminate use  of  gastro-enterostomy,  without 
indication,  is  continued. 
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MYCETOMA 

Report  of  a   Case' 
By  H.  L.  D.  KIRKHAM,  M.D.,  F.A.C.S.,  Houston,  Texas 


MYCETOIVIA,  though  known  and  de- 
scribed by  ancient  Indian  writers, 
has  been  considered  quite  rare  and 
looked  upon  as  essentially  a  disease  of  India. 
It  is  possible  that  it  is  not  as  rare  as  has  been 
supposed,  especially  in  tropical  and  semi- 
tropical  countries.  Probably  many  cases  of 
mycetoma  have  been  incorrectly  diagnosed 
elephantiasis,  and  vice-versa.  But  since  we 
have  learned  more  of  its  pathology,  this  should 
not  occur. 

It  was  first  described  as  a  distinct  disease 
in  Bret's  Surgery,  in  1840;  but  many  early 
writers  considered  the  disease  as  tuberculous. 
Its  parasitic  nature  was  first  suggested  by 
BalHngall  in  1855,  but  it  was  not  until  1874 
that  V.  Carter  found  the  causal  organism. 
Cultural  methods  at  this  time  were  crude, 
and  though  cases  were  reported  by  Bassini 
in  Italy  in  1888,  by  Vincent  in  Algeria  in 
1894,  and  the  first  case  in  Canada  by  Adami 
and  Kirkpatrick  in  1895,  many  of  these  were 
regarded  as  identical  with  actinomycosis,  and 
it  was  not  until  igo6  that  Brumpt  published 
a  paper  showing  that  actinomycosis  was  a 
separate  and  distinct  disease  from  the  other 
varieties  of  mycetoma  which  are  caused  by 
separate  varieties  of  fungi. 

This  disease  is  distributed  throughout  the 
world;  but,  due  to  its  prevalence  in  India, 
it  has  always  been  regarded  more  or  less  as  a 
disease  peculiar  to  that  country.  From  the 
number  of  cases  reported  from  the  different 
parts  of  the  world,  and  especially  from  the 
Southern  States  and  Central  America,  it 
is  very  probable  that  its  incidence  is  of  far 
greater  frequency  than  is  generally  supposed; 
and  it  is  also  probable  that  man}^  cases  are 
incorrectly  diagnosed  as  actinomycosis. 


Most  commonly  we  have  a  history  of  some 
injury  sometimes  insignificant  which  allows 
the  fungus  to  enter  the  subcutaneous  tissues. 
The  disease  is  most  commonly  seen  in  the  foot, 


hence  its  name,  Madura  foot;  occasionally  it 
is  seen  in  the  hand  and  rarely  in  other  regions. 

There  are  two  main  types  of  the  disease 
dependent  on  the  color  of  the  granules  which 
can  be  expressed  from  the  lesions;  namely, 
white  and  black.  However,  there  are  many 
strains  of  mycetes  which  have  been  classed 
as  causative.  The  following  classification  with 
the  date  and  name  of  its  discoverer,  is  perhaps 
the  most  complete. 


.Vscomycetes 


'  Aspergillus 

,  Ospora 

f 
Discomvcetes 


Hyphomycetes     Madurella 


'  A.    Nidularis      (Eidam) 
1883. 
A.   Bouffard's  (Brumpt) 
1Q06. 

0.  Tozeuri    (NicoUe    & 
Pinoy)  igo7. 

f  D.  Bovis  (Harz)  iSgy. 
I  D.     Madurae    (Vincent) 
I       1S94. 

I  D.  .Asteroides  (Eppinger) 
I       1 8go. 
II.  Mycetomi    (Laveran) 
1902. 
r  I.    Mansoni      (Brumpt) 
I      igo6. 

I  I.     Reynieri      (Brumpt) 
I       igo6. 

1.  Somaliensis  (Brumpt) 
I      igo6. 

With  the  exception  that  the  discomyces 
bovis  lives  in  spiklets  of  various  cereals,  little 
is  known  of  the  saphrophytic  life  of  these 
fungi.  It  is  most  common  in  the  barefoot 
races  in  the  poorer  class,  and  in  males. 

PATHOLOGY 

Essentially  this  disease  is  a  hyaline  degen- 
eration and  necrosis  which  attacks  all  tissues, 
even  at  times  the  bones,  with  a  fonnation  of 
fibrous  tissue  with  giant  and  epithelioid  cells 
and  httle  attempt  on  the  part  of  the  body  at 
reaction  Due  to  the  very  complete  patholog- 
ical report  of  the  reported  case,  nothing  will 
be  added  here. 

SYMPTOMATOLOGY 

The  disease  usually  begins  in  the  foot  fol- 
lowing   an    injury    often    insignificant;    but 
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Fig.  I.  Colony  of  actinoniyccs  madura?  under  the  epi- 
dermis. 

sometimes  the  luind,  leg.  neck,  or  trunk  may 
be  affected 

Soon  after  the  original  wound  is  healed, 
there  is  swelling  and  pain  in  the  affected 
part  with  a  blackish  discoloration  of  the  skin, 
and  the  fonnation  of  hard  lumps  which  have 
a  tendency  to  bleed  and  show  the  formation 
of  sinuses  which  discharge  an  oily  fluid  con- 
taining the  chaiacterislic  granules  In  differ- 
ent parts  of  the  foot,  new  nodules  appear  and 
the  foot  swells  until  it  is  ultimately  converted 
into  a  more  or  less  shapeless  mass.  The  pa- 
tient frequently  complains  of  a  sensation  of 
foreign  body  in  the  foot.  In  most  cases  the 
dorsum  of  the  foot  seems  more  affected  than 
the  plantar  aspect.  Practically  no  effect  is 
noticed  upon  the  system  in  general.  The 
condition  often  lasts  for  years,  or  until  the 
part  becomes  so  swollen  that  the  patient  is 
incapacitated  from  walking. 


The  diagnosis  is  based  on  the  peculiar 
swelling  of  the  foot  with  the  formation  of 
sinuses  which  discharge  the  characteristic 
sclcrotia  The  diagnosis  is  confirmed  by 
isolating  the  fungus  and  can  be  grown  on 
ordinary  media  and  is  a  facultative  aerobe. 
On  glycerinated  agar  it  forms  discoid  colonies 
white  in  the  center,  reddish  at  the  periphery. 


Fig.  -'.  I'ibrosis  and  round  cell  infiltration  surrounding 
a  sweat  gland. 

The  mycelian  threads  and  spherical  bodies 
are  gram  positive,  but  not  acid  fast.  It 
must  be  differentiated  from  tubercular  dis- 
ease of  the  foot,  actinomycosis,  and  elephan- 
tiasis. 

PROCNOSIS 

The  disease  is  incurable  unless  treated 
surgically. 

TRE.ATMENT 

In  well  marked  cases  amputation  affords 
the  only  hope  of  relief  Unlike  actinomycosis, 
iodide  of  potash  in  even  large  doses,  has  no 
effect. 

CLINICAL    HISTORY 

Working  diagnosis:  mycetoma;  final  diagnosis: 
mycetoma.  Patient,  age  22;  male;  nationality, 
Mexican;  occupation,  laborer;  present  address, 
Houston,  Texas.  The  family  history  is  unimportant. 
Patient  has  had  the  usual  diseases  of  childhood, 
otherwise  had  always  been  healthy.  He  denies  all 
venereal  history.  Does  not  use  alcohol;  smokes 
cigarettes.  The  present  trouble  began  11  years  ago 
when  the  patient,  while  barefooted,  jumped  a  ditch 
and  received  a  slight  injury  to  the  thirtl  toe  of  the 
left  foot.  The  patient  states  that  there  was  no 
abrasion  or  break  of  any  kind  of  the  skin.  There  had 
been  no  injury  to  this  foot  previously,  to  the  knowl- 
edge of  the  patient.  Following  this  injury  there 
was  slight  pain,  and  in  about  .i  weeks  he  noticed  a 
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1  1^  ,.  \u,i  ..1  iwuiHi  icll  infiltration  showing  two 
giant  cells,  one  of  which  is  in  the  center  of  the  field.  A 
fungus  colony  has  been  torn  out  of  the  space  at  the  left. 

blackening  of  the  skin  on  the  dorsum  of  the  injured 
toe,  and  there  soon  appeared  a  "boil"  which  gave 
up  a  small  amount  of  white,  pus-like  material.  The 
blackened  area  persisted,  and  in  the  one  year's  time 
had  extended  to  the  adjacent  toes,  and  throughout 
a  semicircular  area  radiating  from  the  base  of  the 
injured  toe.  Also  there  had  appeared  three  or  four 
nodules,  which  soon  began  to  suppurate  and  give 
up  a  white  or  yellowish  white  and  bloody  fluid. 
Three  or  4  years  from  the  date  of  the  original  injury 
the  patient  first  noticed  small  yellowish  bodies  in 
the  exudate.  These  bodies  were  rather  hard  and 
about  the  size  of  a  pin  head.  The  area  of  involve- 
ment gradually  extended,  new  nodules  appearing 
as  the  zone  of  discoloration  approached  the  ankle. 
.\t  no  time  did  he  feel  any  great  pain,  but  a  slight 
pricking  sensation  was  noticeable  at  times,  especially 
at  night.  The  patient  states  that  his  foot  feels  as 
if  something  w'ere  in  it.  He  has  been  working  up 
until  the  past  few  weeks,  when  the  size  of  his  foot 
interfered  with  walking. 

General  condition,  temperature  08.2°;  height 
5  feet,  8  inches;  weight  120  pounds;  pulse  76,  full 
and  regular;  respiration  16;  patient  fairly  well 
nourished.  There  is  slight  anaemia  of  the  conjunc- 
tiva%  the  tonsils  are  somewhat  enlarged,  the  teeth 
in  good  condition. 

The  lungs  and  heart  are  normal.  The  abdomen 
is  slightly  scaphoid,  otherwise  negative.  The 
genito-urinary  system  is  normal.  The  urine  is  of 
light  amber  color;  with  acid  reaction;  specific  grav- 
ity 1020;  albumin  negative;  sugar  negative;  acetone 
negative;  indican  negative.  Microscopically  there 
are  a  few  epithelial  cells;  urates;  few  leucocytes; 
debris;  no  casts. 

Blood  count;  reds  4,200,000;  haemoglobin  85  per 
cent;  whites  7,800.  Differential:  polymorphonu- 
clears 71  per  cent;  small  mononuclear  leucocytes 
7  per  cent.  Transitional  i  per  cent.  Eosinophiles 
I  per  cent. 


Fig.  4.  .\rea  of  young  granulation  tissue  replacing  an 
inflamed  area. 

Examination  of  the  skin,  bones,  and  joints,  is 
negative  except  that  the  left  foot  is  greatly  swollen 
and  misshapen.  On  the  dorsum  the  skin  is  blackened, 
and  near  the  ankle  it  gradually  fades  into  the 
normal  color.  Distally  are  warty  growths  and  no- 
dules, some  as  large  as  a  fifty  cent  piece,  covered 
with  a  thin,  yellow  crust.  Just  proximal  to  this 
area  are  several  slightly  raised  areas,  one  of  which 
on  incision  gave  up  a  fluid  mostly  blood.  One  of 
the  suppurating  nodules  on  incision  gave  up  small 
yellowish  granules.  The  plantar  surface  of  the  foot 
is  clear  of  discoloration,  and  shows  nodular  growths 
only  in  the  region  of  the  third  toe,  and  one  inch 
posterior  to  the  tarsophalangeal  articulation  of 
the  great  toe.  The  apices  of  these  nodules  are 
marked  by  sinus  openings. 

The  foot  was  amputated  under  ether  anaesthesia 
in  the  lower  third  of  the  leg  by  a  long  posterior  flap 
and  short  anterior  flap. 

Recovery  was  normal,  the  wound  healed  by  first 
intention;  convalescence  showed  no  untoward  symp- 
toms. After  6  months  the  patient  appears  perfectly 
normal. 

PATHOLOGICAL   REPORT 

A.  Cross  pathology.  Left  foot  specimen  with 
leg  trimmed  off  2  inches  below  malleoli.  Foot  in 
good  state  of  preservation  except  that  the  epidermis 
of  the  sole  is  macerated  and  nearly  all  peeled  off.  .-V 
couple  of  deep  incisions  3  or  4  inches  long  have  been 
made  in  the  sole,  and  another  ij^  inches  long  near 
the  inner  malleolus  evidently  to  facilitate  penetra- 
tion by  formalin. 

The  anterior  half  of  the  foot  has  a  markedly  sw^ol- 
len  appearance  which  extends  to  and  includes  the 
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Fig. 


Palienl's  foot  before  removal. 


toes.  The  heel  and  ankle  appear  normal.  The  toes 
are  not  separated  While  some  of  the  swelling  is 
ob.served  on  the  plantar  aspect,  the  most  is  apparent 
dorsally.    The  foot  is  not  discolored. 

Dorsum.  On  the  dorsal  aspect  of  the  foot,  ex- 
tending posteriorly  for  about  2  inches  from  the 
insertion  of  the  toes,  are  numerous  tubercular  no- 
dules of  a  round  or  oval  outline,  with  coarse  granu- 
lations about  4  millimeters  in  heighth,  and  varying 
from  2  to  25  millimeters  in  diameter.  Their  borders 
are  either  perpendicularly  elevated  or  slightly 
overhanging  with  a  granular  summit,  or  else  the 
whole  nodule  is  convex.  They  are  most  numerous 
at  the  base  of  the  second  toe  nearly  to  the  nail. 
On  the  inner  side  of  the  dorsum,  some  extend  over 
2  inches  anterior  to  the  base  of  the  great  toe;  on  the 
outer  side  a  few  extend  posteriorly  to  the  vertical 
plane  of  the  external  malleolus.  Where  most  abun- 
dant they  are  in  close  contact  and  the  largest  mass, 
between  the  bases  of  the  second  and  third  toes,  is 
apparently  made  up  of  a  coalescence  of  several. 
The  apex  of  many  is  ulcerated,  and  in  some  of  the 
ulcers  mark  the  opening  of  definite  sinuses  extending 
into  the  foot.  The  color  of  these  nodules  is  lighter 
than  the  healthy  skin. 

Plantar.  A  nodule  similar  to  the  foregoing  may 
be  observed  on  either  side  of  the  third  toe.  Xone 
are  observed  on  the  sole,  except  a  small  cluster 
about  1  inch  posterior  to  the  tarsophalangeal 
articulation  of  the  great  toe.  These  masses  protrude 
through  the  epidermis  of  the  sole,  which  seems  to  be 
punched  out  of  their  base,  and  does  not  extend  over 
their  summit.  These  are  yellowish  in  color,  and  the 
apices  of  several  are  marked  by  sinus  openings.  The 
foot  was  divided  into  eight  sections  by  vertical  and 
oblique  sections.  It  was  necessary  to  use  the  .saw  to 
cut  the  bones  in  every  section  made. 

B.  Internal  Pathology.  The  subcutaneous  fat 
on  the  plantar  aspect  appears  normal  in  amount 
throughout  the  length  of  the  foot,  but  has  disap- 
peared  from    the   dorsal   aspect.     The    tendons   of 


the  plantar  aspect  are  readily  discernible,  but  are 
less  readily  made  out  on  the  dorsal.  The  muscles 
have  almost  entirely  disappeared.  The  place  of  the 
dorsal  subcutaneous  fat  is  occupied  by  a  dense  mass 
of  connective  tissue,  extending  clear  to  the  bones. 
The  bony  tissues  along  the  line  of  the  sections  are 
apparently  unchanged. 

On  the  dorsum  of  the  foot,  embedded  in  the 
strands  of  connective  tissue,  are  numerous  sinuses, 
some  single,  some  lying  in  groups,  each  group  sur- 
rounded by  strands  of  connective  tissue.  Their 
diameter  varies  from  i  to  2  millimeters;  but,  in 
places  they  may  be  expanded  4  millimeters.  A 
few  are  filled  with  a  translucent,  coagulated, 
albuminous  material,  others  appear  empty,  while 
others  appear  with  a  yellowish,  necrotic  debris. 
In  others  are  observed  yellowish,  mulberry  shaped 
granules,  apparently  filling  the  entire  lumen  of  the 
sinus.  'These  sinuses  extend  up  into  the  nodules  on 
the  surface  of  the  skin,  but  extend  in  every  direction 
within  the  substance  of  the  foot.  The  sinuses  appear 
to  be  lined  by  a  yellowish,  necrotic  membrane, 
which  appears  thicker  where  the  tunnels  are  massed 
together.  A  few  poorly  developed  sinuses  are  ob- 
served near  the  bony  arch.  The  tuberculations 
on  the  skin,  when  cut  across  in  sections,  appear 
to  be  inverted  cones  with  their  apices  embedded 
from  5  to  10  millimeters  deep  in  the  connective  tissue. 

On  the  dorsum,  near  the  ankle,  the  connective 
tissue  appears  normal,  and  fat  is  still  embedded 
below  the  heel,  the  muscles  are  still  intact,  though 
considerably  degenerated.  The  granules  previously 
noted  are  for  the  most  part  not  over  i  millimeter  in 
diameter  and  are  of  a  yellow  color.  They  are  rel- 
atively scanty.  Some  mulberry-like  aggregations 
of  these  granules  not  over  2  millimeters  in  diameter 
are  noted.  They  are  not  present  in  cavernous-like 
expansion  of  the  sinuses. 

C.  Pathological  histology.  Blocks  of  tissue  were 
removed  for  examination,  including  apparently  un- 
affected skin  overlying  a  group  of  sinuses,  and  sim- 
ilar blocks  including  nodules  where  sinuses  were 
actively  discharging  material. 

In  studying  the  nodules  one  can  distinctly  make 
out  two  stages,  (i)  where  the  nodule  is  in  process 
of  formation  but  is  not  sinus  crowned,  and  (2) 
where  the  nodule  is  sinus  crowned.  Ii\  the  first 
situation  the  malpighian  layer  of  the  epidermis 
over  the  developing  nodule,  appears  very  much 
thinned  out.  and  the  papillae  are  markedly  atrophied. 
The  nodule  itself  consists  of  a  hyperplasia  of  young 
connective  tissue  with  areas  in  which  there  is  con- 
siderable infiltration  with  fibroblasts. 

In  the  second  instance  the  malpighian  layer  at  the 
apex  is  very  much  thinned,  while  at  the  sinus  open- 
ing it  is  entirely  eroded  and  around  the  edges  of 
the  opening,  is  necrotic.  .\t  the  periphery  of  the 
nodule  there  is  considerable  hyperplasia  of  the 
papillary,  with  the  malpighian  layer  penetrating 
downward  in  thin  finger-like  prolongation.  There 
is  some  round  cell  infiltration  of  the  papillary  layer. 
The  center  of  the  nodule  is  filled  with  a  closely 
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packed  accumulation  of  polymorphonuclear  cells 
interspersed  with  a  few  lymphocytes.  At  the  periph- 
ery loops  of  capillaries  extend  into  the  mass. 

The  subcutaneous  tissue  is  increased  in  quantity 
and  is  undergoing  very  extensive  hyaline  degenera- 
tion. The  sinuses  either  single  or  in  groups  are  sur- 
rounded by  particularly  dense  masses  of  connective 
tissue,  and  here  and  there  are  seen  considerable 
aggregations  of  round  cells. 

The  sinuses  appear  to  lie  in  more  or  less  parallel 
groups  of  two  or  three  poorly  distinguished  or 
separate  channels,  cut  across  in  various  planes.  In- 
dividual channels  may  be  separated  by  a  thin  con- 
nective-tissue septa.  Sinus  channels  vary  consider- 
ably in  apparent  age.  In  apparently  old  channels 
no  granules  are  visible,  very  few  polymorphonuclear 
cells  are  seen  and  the  lumen  is  filled  with  capillary 
loops,  and  an  infiltration  of  fibroblasts.  Where 
granules  are  present  in  the  channel,  the  cellular 
exudate  immediately  about  the  granules  is  a  dense 
infiltration  of  polymorphonuclear  leucocytes;  but 
along  the  walls  of  the  sinus,  round  cells  blend  with 
the  polymorphonuclears,  and  repair  is  evident  by  the 
formation  of  capillary  loops. 

Round  or  oval  giant  cells  with  smooth  margins 
and  containing  20  to  50  or  more  evenly  distributed 
or  peripherally  situated  nuclei  are  sparingly  present 
in  the  cellular  infiltration  of  the  sinus  channel. 
They  are  not  seen  in  close  proximity  to  the  granules. 
Their  cytoplasm  is  quite  dense.  No  pigment  is 
seen  in  the  tissue. 

Plasma  cells  are  seen  in  the  sinuses  undergoing 
repair.  No  round  cell  infiltration  of  blood  vessel 
walls  is  noted. 

Scattered  irregularly  throughout  the  tissues 
lying  either  within  the  sinus  channels  in  the  fibrous 
walls  of  the  sinuses,  or  in  the  hypertrophied  con- 
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I'"ig.  6.     Amputated  foot. 

nective  tissue  at  a  distance  and  with  or  without 
small  red-cell  accumulation  about  them,  are  numer- 
ous aggregations  of  spherical  gram-positive  bodies 
varying  in  size  from  i  to  8  microns  in  diameter. 
For  the  most  part  any  great  like  mass  is  composed 
of  bodies  of  the  same  size  usually  from  4  to  5 
microns.  Usually  the  groups  of  this  size  have 
associated  with  them  smaller  bodies  about  i  micron 
in  diameter. 

The  granules  lying  within  the  sinuses  are  ap- 
parently homogeneous  staining  (with  eosin)  slightly 
more  intensely  at  the  periphery  than  at  the  center. 
Hematoxylin,  or  gentian  violet,  does  not  stain  any 
element  within.  In  the  peripheral  zone  of  more 
intense  staining  there  is  a  suggestion  of  radial  stri- 
ation.  Smears  of  granules  likewise  fail  to  reveal  any 
evidence  of  mycelian  fUaments. 

I  wish  to  express  my  indebtedness  to  Dr.  Mark  F.  Boyd 
for  his  pathological  report  on  this  case,  and  to  Dr.  Violet 
Keiller  and  Dr.  G.  C.  Lechenger  for  their  photographic 
work. 
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IT  is  universally  conceded  that  fracture  of  the 
neck  of  the  femur  is  a  serious  surgical  con- 
dition. A  large  majority  of  the  cases  occur  at 
an  age  when  prolonged  confinement  to  bed  and 
sudden  interruption  of  habitual  activities  are 
badly  borne.  Not  a  few  of  the  patients  are  alco- 
holics and  quite  frequently,  especially  in  this 
class,  the  injury  occurs  under  such  circumstances 
that  the  patient  undergoes  prolonged  exposure  to 
inclement  weather.  It  is  small  wonder,  therefore, 
that  a  considerable  mortality  attends  this  injury. 
In  the  cases  which  are  not  fatal,  non-union  or 
mal-union  is  almost  invariable.  This  is  due  to 
the  poor  blood  supply  to  the  pro.ximal  fragment, 
and  also  to  the  fact  that  a  large  proportion  of 
these  fractures  are  impacted,  and  the  surgeon, 
following  traditional  teaching,  fears  to  disturb  the 
impaction  lest  the  last  state  of  his  patient  should 
be  worse  than  the  first. 

In  view  of  these  generally  admitted  facts  it 
would  seem  desirable  that  each  surgeon  should 
set  down  clearly  some  general  rules  which  will 
reduce  the  management  of  the.se  difficult  cases  to 
something  approaching  a  safe  and  rational 
routine.  The  purpose  of  this  paper  is  to  present 
the  conclusions  the  writer  has  arrived  at  for  his 
personal  guidance  as  a  result  of  his  own  experi- 
ence. 

As  seen  in  practice,  fractures  of  the  neck  of  the 
femur  fall  more  or  less  naturally  into  several 
groups.  In  the  first  group  arc  patients  of  advanced 
age  and  general  feebleness  whose  resisting 
power  is  at  a  low  ebb.  The  heart  is  weak ;  circula- 
tion is  poor.  Sudden  confinement  to  bed  is  irk- 
some. The  liability  to  hypostatic  congestion 
constitutes  an  ever  present  danger.  Under  such 
circumstances  we  instinctively  recognize  the 
necessity  of  treating  the  patient  rather  than  the 
fracture.  Treatment  resolves  itself  largely  into 
good  nursing,  and  efforts  to  make  the  patient  as 
comfortai)leaspossible.  \Vesu]iport  the  fractured 
limb  in  an  easy  position  by  carefull\'  adjusted 
pillows  and  sandbags.  We  endeavor  to  ward  off 
lung  complications  by  elevation  of  the  head  of 
the  bedstead,  and  by  frequently  changing  the 


patient's  position.  We  do  not  hesitate  to  prop  the 
patient  up  in  the  sitting  position,  and  even  to 
get  him  out  of  bed,  as  soon  as  this  can  be  done 
without  too  much  discomfort.  Detailed  care  in 
regard  to  cheerful  surroundings,  to  food,  laxatives, 
stimulants,  and  the  relief  of  pain  should  all  be 
included  in  the  management  of  the  case.  We  do 
not  expect  a  good  functional  result;  should  the 
patient  survive,  the  future  use  of  crutches  is 
accepted  as  practically  ine\itable. 

The  second  group  is  made  up  of  patients 
sufficiently  vigorous  to  rally  quickly  from  the 
first  shock  of  the  accident  and  who  do  not  appear 
to  be  threatened  by  the  complications  which 
menace  the  patients  of  the  first  group.  This 
second  group  also  includes  most  cases  of  impacted 
fracture,  as  well  as  those  of  epiphyseal  separation 
and  fracture  of  the  neck  of  the  femur  occurring  in 
early  life;  the  same  general  line  of  treatment  is 
applicable  to  all  of  them.  Here  the  surgeon's 
responsibility  is  of  a  different  order;  it  is  his  duty 
to  make  a  conscientious  and  determined  effort  to 
secure  for  his  patient  such  a  functional  result  as 
shall  i)revent  future  disability  or  discomfort. 
Without  attempting  to  review  and  com])are  the 
relati\e  merits  of  the  various  methods  by  which  the 
desired  end  may  be  sought,  it  is  my  personal 
opinion  that  the  abduction  treatment  introduced 
by  Whitman  will  give  a  larger  percentage  of  good 
results  than  an_v  other.  It  is  not  sutlicient.  how- 
ever, merely  to  place  the  affected  limb  in  the 
abducted  position  and  retain  it  there  in  plaster 
of  Paris  tor  a  given  number  of  weeks;  such  a 
perfunctory  performance  only  discredits  the 
method  and  brings  sure  disapiwintment  to  both 
patient  and  surgeon.  Unless  the  surgeon  has  a 
clear  understanding  how  to  proceed  and  is  pre- 
pared to  carry  out  the  treatment  systematically 
and  with  careful  attention  to  every  detail,  he  had 
better  employ  some  more  conventional  method, 
otherwise  he  is  almost  certain  to  fail  of  reaching 
the  desired  goal  for  the  simjjle  reason  tiiai  he  has 
been  following  a  false  trail.  In  an  emergency  a 
suitable  sacral  support  screwed  to  the  end  of  a 
table,  with  a  suitcase,  or  box  of  similar  size  and 
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shape  to  support  the  patient's  shoulders,  and 
a  perineal  post  or  a  roller  towel  passed  between 
the  thighs  for  counterpressure,  can  be  made  to 
answer  every  purpose;  but  a  special  orthopedic 
table  of  the  Hawley  pattern  is  so  much  superior 
and  more  convenient  that  it  should  always  be 
employed  in  hospital  practice. 

The  patient  is  first  clothed  in  either  a  combina- 
tion suit  or  long  stockinette  drawers  extending 
from  the  nipples  to  the  toes.  His  back  is  protect- 
ed by  a  heavy  felt  pad  about  lo  inches  wide  and 
1 8  inches  long,  stitched  to  the  stockinette  so  as  to 
extend  from  the  lower  part  of  the  sacrum  to  the 
mid-thoracic  region.  The  patient,  anassthet'zed, 
is  arranged  upon  the  table  with  the  lower  part 
of  the  back  resting  on  the  sacral  support,  and  the 
counterpressure  post,  padded  with  a  towel,  pres- 
sing against  the  pubes  and  perineum.  Sufficiently 
strong  manual  traction  is  then  applied  to  both 
limbs  by  assistants  to  equalize  the  length  of  the 
limbs,  the  surgeon  at  the  same  time  lifting  and 
[pressing  upon  the  trochanter  so  as  to  guide  it  to  its 
normal  position.  As  soon  as  measurements  show 
the  limbs  to  be  of  equal  length  while  the  pelvis 
is  level,  any  remaining  outward  rotation  is  cor- 
rected by  grasping  the  foot  and  rotating  the 
limb  until  the  patella  points  slightly  inward, 
but  the  traction  must  not  be  relaxed  while  this 
maneuver  is  being  carried  out.  Still  maintaining 
the  traction  the  limbs  are  simultaneously  abduct- 
ed to  the  extreme  limit.  If  a  final  examination 
shows  the  pelvis  level,  the  limbs  of  equal  length, 
and  the  angle  of  abduction  the  same  on  both 
sides,  the  limbs  and  trunk  are  quickly  bandaged 
with  rolls  of  sheet  wadding  and  a  plaster  spica 
applied  extending  from  the  nipples  to  the  toes. 
Additional  security  of  fi.xation  is  afforded  by  the 
plan  of  extending  the  plaster  a  short  distance 
down  the  sound  thigh;  but  if  full  abduction  of 
Ijoth  limbs  is  maintained  while  the  plaster  is 
being  applied,  and  if  the  plaster  is  carried  suf- 
ficiently high  on  the  trunk,  it  is  quite  safe  to 
leave  the  other  thigh  free,  and,  after  hardening 
has  taken  place,  to  trim  the  plaster  in  such 
a  way  that  there  is  no  obstacle  to  flexion  of  the 
sound  hip. 

Care  should  be  taken  to  place  the  foot  at 
right  angles  to  the  leg,  and  the  knee  will  be  more 
comfortable  if  allowed  to  flex  a  few  degrees  while 
the  plaster  is  hardening.  The  efficiency  of  the 
dressing  will  not  be  diminished  if  a  window  of 
considerable  size  is  cut  out  over  the  abdomen, 
and  this  will  add  materially  to  the  patient's  com- 
fort by  permitting  freer  breathing.  Another 
window  should  be  cut  out  over  front  of  knee  to 
allow  daily  passive  movement  of  the  patella. 


If  the  plaster  has  been  properly  applied  the 
patient  will  not  find  it  at  all  intolerable,  and  his 
position  in  bed  can  be  changed  as  freely  and  as 
frequently  as  he  desires  without  any  danger  of 
disturbing  the  fracture. 

The  dressing  should  remain  undisturbed  for  3 
months;  after  being  removed  massage,  passive 
movements,  and  functional  muscle  training  will 
materially  assist  recovery  and  should  be  carried 
out  daily  for  a  number  of  weeks.  Direct  weight- 
bearing  should  never  be  permitted  in  adult 
patients  inside  of  6  months,  and  usually  should 
be  prohibited  for  a  longer  time.  The  process  of 
repair  can  be  judged  to  some  extent  by  repeated 
X-ray  pictures,  but  too  great  reliance  must  not  be 
placed  on  radiographic  appearances,  experience 
having  shown  that  union  which  in  the  picture 
looks  to  be  perfectly  sound  may  }aeld  under  the 
influence  of  the  body  weight.  Freedom  from 
discomfort  during  passive  manipulation,  and 
restoration  of  voluntary  muscular  control,  afford 
much  more  reliable  information  as  to  the  firm- 
ness of  the  repair.  In  most  cases  it  will  be  safer 
to  provide  the  patient  with  a  caliper  splint  so 
adjusted  that  the  bulk  of  the  weight  will  be 
transmitted  directly  to  the  pelvis  instead  of  com- 
ing upon  the  recently  fractured  neck  of  the 
femur;  this  splint  should  be  applied  before 
weight-bearing  is  permitted  and  be  worn  for 
several  months. 

I  have  purposely  avoided  using  the  term 
''intracapsular"  and  "extracapsular,"  for  they 
have  little  or  no  practical  bearing  on  the  subject 
under  discussion. 

The  term  "impacted"  cannot,  however,  be 
dismissed  quite  so  summarily.  There  are  cases 
where  nothing  but  a  slight  crumpling  or  telescop- 
ing of  the  neck  of  the  femur  has  occurred.  The 
shortening  is  insignificant;  there  is  a  very  slight 
degree  of  outward  rotation  and  only  moderate 
discomfort  or  functional  disability.  Massage 
should  be  used  from  the  first  and  a  short  period 
of  confinement  to  bed,  followed  by  the  use  of 
crutches,  a  caliper  splint,  or  even  only  a  stout 
stick,  will  complete  the  treatment.  A  good 
functional  recovery  with  only  slight  lameness  and 
some  limitation  of  movement  will  be  the  ultimate 
outcome. 

The  severer  degrees  of  impaction  should  be 
treated  by  the  abduction  method  just  as  if  the 
impaction  did  not  exist;  indeed,  it  is  by  no  means 
alwaj-s  as  easy  to  determine  whether  the  fracture 
is  impacted  or  free,  as  the  textbook  descriptions 
would  lead  one  to  suppose. 

The  functional  recovery  in  bad  cases  of  impac- 
tion is  rarely  satisfactory.    The  limb  is  short  and 
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and  may  remain  more  or  less  painful  indefinitely. 
There  is  sure  to  be  some  permanent  restriction  of 
movement.  It  is  much  better  to  disimpact,  and 
this  is  accomplished  by  the  same  series  of  ma- 
nipulations as  are  employed  when  the  fracture  is 
known  not  to  be  impacted,  the  limb  being  then 
put  up  in  the  abducted  position  as  already  de- 
scribed. The  average  ultimate  result  is  certain  to 
be  more  satisfactory  than  if  the  surgeon  allows 
himself  to  be  misled  into  inactivity  by  fear  that 
disimpaction  may  result  in  non-union.  As  a 
matter  of  fact  disimpaction  in  these  cases  rarely, 
if  ever,  means  that  contact  of  the  fragments  with 
one  another  is  interrupted.  The  changed  re- 
lation is  comparable  to  that  which  occurs  when 
a  green-stick  fracture  is  carefully  straightened; 
consequently,  while  the  deformity  is  corrected 
the  probability  of  bony  union  occurring  is  not 
unfavorably  influenced  if  the  contact  of  the  frag- 
ments is  maintained  by  efficient  abduction 
treatment.  The  ease  with  which  disimpaction  can 
be  accomplished  by  the  same  series  of  manipula- 
tions that  we  use  in  cases  which  are  not  impacted, 
affords  convincing  evidence  that  impaction  does 
not  always  mean  that  firm  locking  together  of 
fragments  which  constitutes  the  traditional  con- 
ception of  this  condition. 

As  Whitman  first  pointed  out,  fracture  of  the 
neck  of  the  femur  and  epiphyseal  separation  are 
by  no  means  uncommon  in  childhood  and  ado- 
lescence. In  these  cases  the  abduction  treatment, 
properly  carried  out,  will  nearly  always  yield 
excellent  functional  results  and  in  less  time  than 
is  rec|uire(!  for  older  patients. 

There  remains  to  be  considered  the  group  of 
cases  which  we  encounter  weeks,  months,  or  even 
years  after  the  original  injury,  the  patient  com- 
plaining of  varying  degrees  of  discomfort  and 
disabilit\-.  At  one  extreme  is  the  patient  who 
suffers  nothing  more  than  slight  lameness  and 
moderate  discomfort  after  over-exertion,  but  who 
is  unable  to  understand  why  he  should  not  be 
entirely  well  and  comfortable  if  he  had  been 
properly  treated  at  the  beginning.  Most  of 
these  patients  can  be  dismissed  without  treat- 
ment and  will  go  away  satisfied  after  it  has  been 
carefully  explained  that  a  perfect  recovery  after 
such  a  serious  injury  as  fracture  of  the  neck  of  the 
femur  is  very  exceptional,  that  they  must  be 
thankful  for  being  disabled  to  only  a  small  extent, 
and  must  ])hilosoi)hically  adjust  their  activities 
to  the  fact  that  the  injured  limb  can  never  again 
be  one  hundred  i)er  cent  efficient.  .At  the  other 
extreme  is  the  patient  who  is  unable  to  walk 
without  crutches  and  who  suffers  more  or  less 
constant  discomfort,  and  sometimes  actual  pain, 


and  is  in  consequence  forced  to  abandon  most  of 
customary  activities. 

While  the  patients  in  this  group  present  prob- 
lems which  may  be  more  or  less  individual  in 
certain  details,  roughly  speaking  they  will  be 
found  to  separate  into  two  subgroups:  those  who 
should  be  submitted  to  operation  and  those  who 
should  not.  If  the  patient  be  very  advanced  in 
years,  in  poor  general  health  or  greatly  enfeebled 
from  any  cause,  we  must  be  content  with  efforts 
to  make  him  more  comfortable  by  the  use  of 
radiant  heat,  massage,  gentle  passive  movements 
and  exercises.  He  must  also  be  provided  with  a 
comfortable  shoe  with  sufficient  cork  elevation  to 
compensate  for  shortening;  this  will  prevent  the 
additional  discomfort  which  results  from  tilting 
the  pelvis  at  a  time  of  life  when  the  lumbar  spine 
has  lost  much  of  its  earlier  fle.xibility.  Further, 
the  wise  surgeon  will  not  neglect  the  patient's 
mental  attitude,  and  can  often  do  much  good  by 
cultivating  in  him  a  spirit  of  cheerful  acceptance 
of  his  physical  limitations.  But  if  careful  ex- 
amination shows  the  patient  to  be  free  from 
organic  disease  and  in  possession  of  a  fair  degree 
of  resisting  power,  relief  should  be  attempted  by 
operation.    What  shall  this  operation  be? 

It  will  not  be  disputed  that  a  relatively  simple 
operation  from  which  the  patient  will  recover  in 
a  few  weeks,  which  can  be  quickly  performed 
with  little  shock  and  with  a  minimum  loss  of 
blood,  which  will  not  prevent  the  patient  from 
being  moved  freely  in  bed  in  the  after-treatment, 
and  which  is  reasonably  certain  to  afford  a 
fairly  good  ultimate  functional  result,  has  dis- 
tinct advantages  over  more  complicated  proced- 
ures which  entail  greater  traumatism,  more 
immediate  danger,  and  a  longer  period  of  con- 
valescence. Such  an  operation  is  found  in  com- 
plete removal  of  the  head  and  neck  of  the  femur, 
followed  by  implantation  of  the  trochanter  in  the 
acetabulum. 

I  am  not  a  stranger  to  other  methods  of  opera- 
tion. I  have  tried  opening  up  the  region  ante- 
riorly and  directly  adjusting  the  fragments  after 
freshening  the  fractured  surfaces.  This  is  not  a 
diflicull  opiTaiion.  but  it  has  few  advantages 
over  the  abduction  treatment  without  operation 
and  requires  quite  as  prolonged  a  period  of  con- 
valescence and  after-care  as  the  latter. 

I  have  had  no  ])crsonal  experience  with  Brack- 
en's method  of  attem])ting  to  taring  about  union 
between  the  head  and  the  trochanter,  but  I  have 
on  several  occasions  successfully  ])innetl  the 
fragments  together  with  a  bone-graft.  Mv 
opinion  is  that  such  operations  are  much  more 
difficult  and  attended  by  greater  risk;  they  reiiuire 
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a  much  longer  period  of  convalescence  and  will 
not  give  better  average  functional  results  than 
the  simpler  operation  herewith  advocated. 

The  operation  is  performed  as  follows:  Gas- 
oxygen  anssthesia  preferred;  patient  supported 
partly  on  the  sound  side  by  large  sandbags. 
Kocher  incision  about  S  inches  long  extending 
about  4  inches  upward  and  backward  from  the 
top  of  the  trochanter  in  the  direction  of  the  fibers 
of  the  gluteus  maximus  and  downward  along  the 
outer  side  of  the  femur  for  about  the  same  dis- 
tance. This  incision  should  be  clean  and  rapid. 
The  first  cut  will  usually  expose  the  gluteus 
maximus  above  and  the  fascia  lata  below.  By 
incising  the  fascia  lata  in  the  line  of  the  lower  arm 
of  the  incision  the  attachment  of  the  gluteus 
medius  is  fully  exposed.  In  that  part  of  the 
incision  above  the  trochanter  the  fibers  of  the 
gluteus  maximus  can  be  separated  with  very 
little  use  of  the  knife,  or,  better  still,  the  upper 
border  of  the  muscle  is  defined  and  retracted 
backward.  An  incision  carried  to  the  bone  is  then 
made  along  the  line  of  insertion  of  the  gluteus 
medius,  extending  from  the  anterior  border  of  the 
trochanter  upward  and  backward  to  the  upper 
angle  of  the  trochanter  posteriorly.  The  whole 
upper  end  of  the  trochanter  is  then  quickly  clear- 
ed, either  by  dissecting  close  to  the  bone  with  a 
sharp  knife,  leaving  only  the  periosteum,  or  by 
detaching  the  periosteum  itself  with  a  chisel  and 
mallet,  leaving  the  bone  bare.  I  have  come  to 
prefer  the  former  method  because  it  is  better  to 
have  the  trochanter,  which  comes  into  contact 
with  the  cartilage  of  the  acetabulum,  covered 
with  soft  tissue,  as  a  precaution  against  ankylosis. 
Keeping  close  to  the  bone  and  working  from 
behind  forward  and  upward  the  gluteus  medius 
is  detached.  From  the  anterior  face  of  the 
trochanter  the  gluteus  minimus  is  severed;  work- 
ing backward  along  the  summit  of  the  bone  the 
pyriformis,  and  behind  it  the  obturator  internus 
with  the  two  gemelli  are  set  free,  and  dipping 
down  on  the  inner  aspect  the  obturator  externus 
is  liberated  from  the  digital  fossa.  The  descrip- 
tion seems  lengthy,  but  the  maneuver  can  be 
executed  in  one  continuous  rapid  movement. 

Having  cleared  the  trochanter  and  exposed  the 
capsule,  this  structure  is  split  along  the  axis  of  the 
neck  and  separated  from  its  attachment  by  a 
circular  incision,  the  assistant  meanwhile  rotating 
the  limb  inward  or  outward,  as  directed,  so  as  to 
provide  access  to  all  aspects  of  the  outer  part  of 
the  neck.  If  not  already  separated  the  base  of 
the  neck  is  divided  from  the  trochanter  with  a 
wide  osteotome,  and  the  thigh  being  flexed, 
adducted,  and  rotated  inward  by  an  assistant, 


the  inner  aspect  of  the  femur  can  be  quickly 
smoothed  as  low  as  the  upper  border  of  the  lesser 
trochanter.  In  most  cases  this  should  be  done 
before  am*  attempt  is  made  to  remove  the  bead 
from  the  acetabulum  as  more  room  is  thus 
obtained.  In  old  cases  with  fibrous  union  the 
forced  flexion,  adduction,  and  inward  rotation 
may  dislocate  the  head  more  or  less  completely, 
but  when  the  head  is  completely  detached  and 
remains  like  a  ball  in  the  socket  it  can  be  removed 
by  using  a  wide  Jones  gouge  as  a  lever;  should 
there  be  any  difficulty  the  head  may  be  split  with 
a  chisel  into  two  or  more  fragments  which  are 
then  removed  by  lever  and  lion-jaw  forceps. 
By  abduction  of  the  limb  and  direct  pressure  the 
trochanter  is  then  easily  guided  deeply  into  the 
acetabulum,  and  this  abducted  position  must  be 
steadily  maintained  until  the  plaster  dressing  has 
been  applied.  With  a  large  curved  needle  and  a 
continuous  stout  catgut  suture  the  separated 
muscles  are  drawn  together  and  stitched  to  the 
outer  aspect  of  the  trochanter.  The  fascia  is  also 
repaired  with  catgut  and  the  skin  brought  togeth- 
er with  silkworm  gut.  Over  abundant  padding, 
special  attention  being  given  to  the  comfortable 
protection  of  the  sacrum  and  spine,  a  plaster 
spica  is  then  applied  from  the  nipples  to  the  toes, 
the  thigh  being  kept  fully  abducted  and,  as  in  the 
cases  which  are  not  submitted  to  operation,  the 
dressing  will  be  more  comfortable  if  the  knee  is 
kept  slightly  flexed.  The  foot  should,  of  course, 
be  placed  at  a  right  angle  to  the  leg.  This  dress- 
ing need  not  be  disturbed  for  5  or  6  weeks,  and  in 
the  meantime  no  harm  will  result  from  moving 
t  he  patient  about  in  bed  with  any  desired  frequency. 
It  is  impossible  to  disturb  the  wound  or  change 
the  position  of  the  femur  to  any  harmful  extent  if 
the  patient  be  turned  partly  or  wholly  on  the  side, 
or  even  on  the  face.  While  wearing  the  plaster 
the  patient  can  be  taught  to  e.xercise  the  quad- 
riceps, and  in  fact  nearly  all  groups  of  muscles  in 
the  leg  and  thigh,  by  trying  to  make  the  move- 
ments which  bring  the  various  groups  into  play. 
These  efforts  will  do  much  to  preserve  muscular 
tone  and  diminish  the  tendency  to  atroph}-.  This 
kind  of  muscular  exercise  should  be  encouraged, 
not  merely  in  cases  which  are  operated  upon,  but 
in  all  patients  in  whom  the  abduction  treatment 
in  plaster  of  Paris  is  carried  out.  Having  remov- 
ed the  plaster  at  the  end  of  5  or  6  weeks,  massage 
and  gentle  manipulation  should  be  commenced; 
while  movement  will  at  first  be  more  or  less 
painful,  usually  it  is  not  more  than  a  fortnight 
before  the  patient  can  be  got  out  of  bed. 

Standing  on  the  feet,  supported  on  either  side, 
then  the  use  of  crutches,  and  finally  the  sub- 
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stitulion  of  a  stick  for  the  crutches,  follow  in 
natural  sequence.  Ultimately  it  may  he  possible 
to  dispense  with  even  a  walking  stick.  A  fair 
degree  of  movement  is  regained,  and  in  the  end 
there  is  little  discomfort  and  only  a  trifling 
amount  of  shortening. 

It  must  not  be  supposed  that  the  trochanter 
always  remains  deeply  implanted  in  the  acetabu- 
lum; indeed  an  X-ray  picture  taken  a  few  months 
after  the  operation  may  in  some  cases  alarm  the 
uninitiated  by  giving  the  impression  of  impendmg 
dislocation,  or  at  least  mechanical  insecurity.  A 
moment's  consideration  of  the  anatomical  con- 
formation of  the  parts  will  show  that  as  abduction 
is  reduced  the  top  of  the  trochanter  tends  to 
travel  outward  on  the  roof  of  the  acetabulum,  and 
with  the  extremity  brought  to  the  vertical  posi- 
tion the  X-ray  may  show  the  top  of  the  trochanter 
resting  somewhere  about  the  upper  part  of  the 
rim  of  the  acetabulum;  but  development  of 
sufticient  strong  fibrous  tissue  has  taken  place  in 
the  meantime  to  provide  secure  anchorage  and 
there  is  no  upward  riding  when  weight  is  borne  on 
the  limb. 

While  the  description  of  the  operation  is  apt  to 
convey  the  impression  that  it  is  difficult  and 
complicated,  it  is  possible,  after  one  has  acquired 
familiarity  with  it,  to  carry  it  out  with  consider- 
able speed,  a  factor  of  great  importance  in 
patients  who  are  aged  or  not  very  vigorous.  The 
skin  should  be  prepared  and  the  draping  of  the 
patient  with  sterile  sheets  and  towels  completed 
before  the  anaesthetic  is  administered.  It  is  quite 
possible  to  have  the  trochanter  in  the  acetabulum 
and  closure  of  the  wound  begun  in  8  or  10  minutes 
from  the  time  of  making  the  first  incision,  and 
with  good  assistance  the  plaster  should  be  in 
place  and  the  patient  ready  to  be  returned  to  bed 
in  not  more  than  three-quarters  of  an  hour  from 
the  time  the  operation  was  commenced;  in  one  of 
my  recent  patients,  a  lady  74  years,  this  was 
accomplished  in  34  minutes  (Case  6).  The  loss 
of  blood  is  usually  trifling.  I  have  performed  the 
operation  without  tying  a  single  vessel,  but 
usually  two  or  three  ligatures  are  necessary. 
Even  in  patients  of  advanced  age  there  is  often 
no  evidence  of  shock. 

My  confidence  in  this  operation,  as  applied  to 
fracture  of  the  neck  of  the  femur,  grew  out  of  a 
fairly  large  experience  with  the  good  functional 
result  following  removal  of  the  head  and  neck  and 
implantation  of  the  trochanter  in  the  acetabulum 
in  cases  of  osteo-arlhrilis  and  tuberculosis  of  the 
hip,  in  bad  cases  of  co.xa  vara,  and  in  selected 
cases  of  congenital  dislocation  where  the  patient 
had  reached  an  age  when  reduction  without  re- 


moval of  the  head  was  impossible.  In  fact,  the 
functional  result  in  most  cases  following  the 
operation,  for  whatsoever  reason  performed,  is 
usually  so  good  that  in  my  opinion  its  application 
to  fracture  of  the  neck  of  the  femur  might  be 
extended  much  more  widely  than  I  am  advocat- 
ing in  this  paper.  If,  by  an  operation  which  is 
attended  by  little  risk,  the  patient  can  be  given 
a  limb  that  functionally  is  as  good  as,  or  better 
than,  that  which  can  be  secured  by  the  best 
conservative  treatment,  and  if  this  result  can  be 
achieved  in  half  the  time,  there  does  not  seem 
any  reason  why  the  operative  method  should 
not  become  more  or  less  a  matter  of  routine  in 
the  hands  of  skilled  surgeons.  .\t  any  rate  my 
personal  confidence  has  reached  the  point  where 
I  am  prepared  to  extend  the  scope  of  this  opera- 
tion very  considerably,  as  I  am  persuaded  it 
might  well  be  applied  to  a  large  proportion  of  the 
cases  usually  treated  by  the  Whitman  abduction 
method.  Brief  reports  of  sbc  cases  treated  by  this 
operation  will  now  be  given. 

Case  i.  Mrs.  J.,  age  55.  Four  months  before  she  came 
for  advice,  patient  had  fallen  and  "sprained"  her  right 
hip.  She  did  not  have  any  medical  treatment.  Patient 
was  unable  to  walk  without  crutches;  X-ray  showed  the 
head  of  the  femur  to  be  detached.  Operation  ilay  20, 1919, 
when  the  head  was  removed  and  the  trochanter  placed  in 
the  acetabulum  as  described.  Patient  made  uneventful 
reco\ery;  plaster  was  removed  in  6  weeks  and  patient 
encouraged  to  move  limb.  Movements  were  at  first  un- 
comfortable, but  the  discomfort  soon  largely  subsided  and 
witliin  a  few  weeks  patient  was  able  to  walk  with  reason- 
able freedom.  The  final  note  of  this  patient's  history  sheet 
bears  date  February  17,  1920,  and  reads:  "E.xamined  to- 
day. Result  is  entirely  satisfactory;  she  limps  a  little  and 
has  about  three-quarters  of  an  inch  of  shortening  but 
there  is  good  movement  in  abduction  and  adduction,  and 
about  60°  of  lle.xion.  She  suffers  very  little  discomfort." 

Case  2.  J.  M.,  male.  Gave  his  age  as  63  but  looked  like 
a  man  10  years  older.  His  arteries  were  hard  and  calcified. 
He  also  had  an  enlarged  prostate  and  a  double  inguinal 
hernia.  Three  weeks  before  I  saw  him  he  had  severely  in- 
jured his  right  hip.  The  patient  was  suffering  so  much 
pain  that  a  satisfactory  examination  was  impossible.  He 
could  not  lie  down  with  any  comfort  nor  allow  the  limb 
to  be  straightened.  It  was  necessary  to  administer  an 
anaesthetic  before  an  X-ray  picture  could  be  taken.  The 
picture  showed  fracture  of  the  neck  of  the  femur.  Opera- 
tion in  this  instance  was  not  an  inviting  proposition  but 
something  had  to  be  done  to  relieve  his  sutTering,  and  I 
decided  that  operation  would  probably  be  less  dangerous 
than  any  other  course.  It  would  have  been  impossible  to 
apply  adhesive  straps  for  extension  without  an  anaesthetic, 
and  I  felt  satisfied  the  patient  would  not  tolerate  the 
extension  after  it  had  been  applied;  and  the  abduction 
treatment  without  operation  meant  a  too  prolonged 
period  of  invalidism.  Operation  October  4.  1910.  The 
liead  and  neck  were  excised  and  trochanter  placed  in  the 
acetabulum :  limb  was  widely  abducted  in  plaster.  Practi- 
cally from  the  first  hour  patient  was  comfortable.  He  was 
very  thin,  and  unfortunately,  while  still  in  the  plaster, 
developed  a  bad  bedsore  in  the  dorsal  region  which  took 
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a  long  time  to  heal.  The  plaster  was  removed  in  6  weeks. 
Patient  was  feeble,  bladder  and  bowels  gave  trouble:  the 
double  rupture  did  not  add  to  his  comfort  and  he  suffered 
additional  disadvantage  from  his  bedsore;  but  notwith- 
standing all  these  drawbacks,  he  was  soon  sitting  up  part 
of  the  time  and  was  removed  from  the  hospital  to  his  home 
2  months  after  the  operation.  Functional  recovery  was 
very  slow.  Two  months  later,  while  free  from  pain,  he  was 
unable  to  move  about  without  leaning  on  a  chair.  Patient's 
general  feebleness  was  largely  responsible  for  his  slow 
recovery.  This  was  an  extreme  case  but  illustrates  that 
the  operation  itself  need  not  place  the  patient  in  danger. 
I  last  saw  this  patient  on  May  11,  ig2o.  7  months  and  i 
week  from  the  time  of  his  operation.  He  could  walk  with- 
out any  aid  whatever,  but  used  a  crutch  and  stick  as  he  was 
unsteady  and  feared  that  he  might  fall.  He  was  comfort- 
able and  could  flex  the  thigh  sufficiently  to  permit  him  to 
sit  upright  in  an  ordinary  chair.  He  was  constantly  gain- 
ing, and  it  was  quite  evident  that  further  functional  im- 
provement would  occur  as  time  passed. 

Case  3.  Jlrs.  K..  age  68,  suffered  a  fracture  of  neck  of 
right  femur  7  months  before  I  saw  her.  She  suffered  a 
great  deal  of  pain  and  was  unable  to  bear  much  weight  on 
the  limb.  She  did  not  use  crutches  and  moved  about  very 
little  and  only  by  pushing  a  chair  before  her.  She  also  had 
fibrous  ankylosis  of  the  right  knee,  permitting  only  20°  of 
flexion.  X-ray  showed  fracture  with  non-union,  the  tro- 
chanter being  high  above  the  head.  Operation  October  23, 
iQig;  the  head  and  neck  were  removed  and  the  trochanter 
implanted  in  the  acetabulum.  After  the  first  few  days  the 
patient  was  very  comfortable.  Plaster  cast  was  removed  in 
6  weeks.  Radiant  heat  and  massage  treatment  was  com- 
menced at  once,  and  patient  encouraged  to  get  out  of  bed 
daily.  In  4  weeks  she  was  able  to  get  about  the  room  freely 
and  comfortably  with  the  aid  of  a  chair.  Recovery  in  this 
case  was  hampered  by  the  accompan>'ing  partial  ankylosis 
of  the  knee.  She  was  last  examined  on  May  7,  1920.  She 
was  very  comfortable  and  constantly  improving;  she 
walked  well  with  the  aid  of  a  walking  stick  which  she  used 
chiefly  because  it  gave  her  a  sense  of  greater  security. 

Case  4.  Jlrs.  M.,  age  40.  was  first  seen  on  February  28, 
1918.  Patient  said  she  had  injured  the  upper  part  of  her 
left  thigh  5  weeks  before  she  consulted  me.  She  did  not 
think  her  hip  had  been  injured.  She  had  never  been  able 
to  walk  since  her  accident  but  could  move  about  the  room 
assisted  by  a  crutch  and  another  person  supporting  her. 
E.\amination  showed  the  limb  an  inch  and  a  half  short,  the 
foot  rotated  outward  and  the  trochanter  much  above  the 
normal  level.  X-ray  showed  fracture  of  neck  of  femur. 
Operation  on  March  4,  1918.  The  fracture  was  exposed 
through  an  anterior  incision  and  the  head  found  completely 
separated  from  the  neck  and  loose  in  the  acetabulum.  The 
fragments  were  freshened  and  manipulated  as  far  as 
possible  into  normal  relationship.  Through  an  external 
incision  an  awl  was  inserted  through  the  great  trochanter 
and  neck  up  to  the  head  so  as  to  gain  exact  information 
regarding  the  direction  to  be  followed  by  the  large  elec- 
trically driven  drill  by  which  a  suitable  tunnel  was  created 
through  the  trochanter  and  neck;  a  bone-graft  was  then 
driven  through  this  tunnel  so  as  to  pin  head  and  neck 
together.  A  plaster  spica  was  worn  until  June  11,  1918. 
Six  weeks  later  the  patient  was  walking  well  with  only  a 
stick.  On  December  g,  it  was  noted  that  her  condition 
was  very  satisfactory,  there  being  but  Uttle  lameness  and 
only  a  trifling  amount  of  shortening.  Patient  did  not 
report  again  for  6  months.  She  called  at  my  office  on  March 


2,  1919,  for  examination,  stating  that  she  thought  the  limb 
was  becoming  shorter  and  had  been  less  comfortable  for  a 
number  of  weeks.  Examination  revealed  shortening  of  an 
inch  and  a  quarter,  and  X-ray  showed  that  the  neck  of  the 
bone  had  given  way  and  had  been  partially  absorbed.  -As 
patient's  general  health  was  unsatisfactory  at  this  time  she 
was  referred  to  Dr.  Burridge  who,  in  the  course  of  a  system- 
atic investigation  of  the  case  discovered  that  she  had  a 
3+  Wassermann,  and  he  placed  her  under  appropriate 
anti-sj'philitic  treatment  for  a  number  of  months.  I  ex- 
amined her  again  on  December  4.  1919.  There  was  a  great 
deal  of  lameness  and  considerable  pain;  she  used  a  stick  all 
the  time.  A  stereoscopic  X-ray  picture  showed  the  head 
behind  the  trochanter  where  it  was  evidently  serving  no 
useful  purpose.  On  December  30,  I  excised  the  head  and 
the  remainder  of  the  neck  and  placed  the  trochanter  in  the 
acetabulum.  The  limb  was  dressed  in  plaster  in  wide 
abduction  in  the  usual  manner.  Plaster  was  removed  on 
February  7,  and  patient  left  the  hospital  a  few  days  later.  On 
February  24  (a  httle  less  than  two  months  after  her 
operation),  she  came  to  my  office  on  crutches.  The  limb 
was  comfortable  and  she  would  walk  across  the  room  with- 
out even  a  stick.  She  continued  to  improve  steadily  and  in 
another  month  was  walking  well,  but  when  going  any 
distance  she  still  used  a  stick.  X-ray  picture  showed  the 
head  resting  near  the  rim  of  the  acetabulum,  but  there 
was  perfect  mechanical  security. 

C-iSE  5.  Mrs.  J.,  age  74.  Severe  fracture  of  neck  of 
femur  2  weeks  before  I  first  saw  her.  Patient  was  well 
preserved  for  her  age.  Operation  was  advised  and  was 
carried  out  on  April  30,  1920,  Patient  was  fully  prepared 
before  the  ansesthetic  was  started,  Gas-oxj'gen  aniesthesia 
was  administered  by  Dr.  Webster.  Head  and  neck  removed 
in  the  usual  way  and  trochanter  smoothed  off  and  placed 
in  acetabulum.  In  34  minutes  from  the  time  the  incision 
was  commenced  the  plaster  dressing  was  in  place  and  the 
patient  ready  to  be  returned  to  the  ward.  At  no  time  did 
she  have  the  slightest  evidence  of  shock,  and  recovery 
proceeded  uneventfully.  Patient  left  the  hospital  for  her 
home  12  days  after  the  operation. 

Case  6.  Mrs.  JIcD..  age  50,  first  consulted  me  on  May 
19,  1920.  Eight  years  before  I  saw  her  she  developed  left 
hemiplegia  which  left  her  with  a  useless  arm,  but  she  was 
able  to  get  about  actively  until  .\ugust,  1919,  when  a  large 
dog  ran  against  her  and  knocked  her  over,  since  which 
time  she  had  never  been  able  to  walk  at  all.  The  limb  was 
short  and  everted  and  movements  considerably  restricted. 
There  was  also  marked  contracture  of  the  tendo  achillis 
making  it  impossible  to  bring  the  foot  to  a  right  angle  with 
the  leg.  X-ray  picture  showed  fracture  of  the  neck  of  the 
femur.  Practically  all  of  the  neck  had  been  absorbed  and 
the  trochanter  was  on  a  considerably  higher  level  than  the 
head.  Operation  on  May  26.  through  Kocher  incision,  the 
remaining  fragment  of  the  neck  was  removed  leaving  the 
inner  aspect  of  the  trochanter  smooth.  The  head  was  then 
taken  awaj-  and  the  trochanter  implanted  in  the  acetabu- 
lum with  the  limb  moderately  abducted.  The  wound  was 
closed  and  the  plaster  spica  completed  in  40  minutes  from 
the  commencement  of  the  operation.  Patient  was  a  large 
fleshy  woman  so  that  the  wound  was  very  deep  and  the 
operation  more  difficult  than  usual.  Gas-oxygen  aueesthetic 
was  used.  There  was  absolutely  no  evidence  of  shock.  The 
patient  withstood  the  operation  well  and  has  done  unin- 
terruptedly well  since  but  the  operation  was  performed 
too  recently  to  make  possible  any  opinion  as  to  the  ulti- 
mate functional  result. 
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POSTEROLATERAL  INCISION  FOR  THE  REMOVAL  OF  LOOSE 

BODIES  FROM  THE  POSTERIOR  COMPARTMENT  OF 

THE  KNEE-JOINT 

By  MELVIN  S.  HENDERSON,  M.D.,  F.A.C.S.,  Rochester,  Minnesota 

Section  on  Orthopedic  Surgery,  Mayo  Clinic 


LOOSE  bodies  are  not  infrequently  present 
in  the  posterior  compartment  of  the  knee- 
joint.  Occasionally  they  may  wander  into 
the  anterior  compartment  and  be  readily  accessi- 
ble, but  more  often  they  are  too  large  for  this  and 
it  is  necessary  to  remove  them  through  an  incision 
that  will  permit  access  to  the  posterior  compart- 
ment of  the  joint.  Brackett  and  Osgood  '  in  191 1 
described  an  incision  through  the  popliteal  space 
which  is  excellent  but  entails  careful  dissection 
in  order  to  avoid  the  popliteal  vessels  and  nerves, 
and  it  is  difficult  to  make  particularly  in  fleshy 
or  muscular  patients. 

The  posterior  compartment  of  the  knee-joint 
is  practically  divided  by  a  mesial  septum  into 
internal  posterior  and  external  posterior  com- 
partments. A  posterolateral  incision  is  there- 
fore often  necessary  on  both  sides,  in  order  that 

I  Brackett.  E.  G.,  and  Osgood,  R.  B.  The  popliteal  incision  for  the 
removal  of  "joint  mice"  in  the  posterior  capsule  of  the  knee-joint.  -^ 
report  of  cases.    Boston  M.  &  S.  J.,  igii,  cUv,  975-976. 


the  exploration  for  the  bodies  may  be  completed, 
but  both  incisions  are  small  and  practically  no 
dissection  is  needed. 

The  knee  is  prepared  in  the  usual  manner  and  a 
tourniquet  applied.  The  foot  of  the  table  is  not 
dropped  as  in  explorations  for  semilunar  carti- 
lages, or  in  splitting  the  patella.  The  knee  is 
flexed  to  a  right  angle,  thus  relaxing  its  posterior 
capsule.  If  the  loose  bodies  are  all  in  the  outer 
division  of  the  posterior  compartment  the 
incision  should  be  made  posteriorly,  well  on  the 
outer  side  but  in  front  of  the  fibula  (Fig.  i).  A 
semilunar  incision  with  the  convexity  anteriorly 
or  posteriorly  may  be  made  in  the  skin,  and  a 
straight  incision  parallel  with  the  longitudinal 
axis  of  the  leg  made  in  the  capsule.  This  may  be 
enlarged  and  retractors  placed  to  give  an  excellent 
view  of  the  posterior  cavity  of  the  joint.  .^  large 
curette  or  gall-stone  scoop  may  be  used  to  explore 
and  remove  the  loose  bodies.   The  mesial  septum 


Tendon  0/   biceps 


I'iu-  1.    t^xternal  posterolateral  incision.    Insert  shows  loose  l)i 
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Fig.  2.    Internal  posteriui  liiUral  incision.    Insert  shows  knee  fle.xed  to  the  right  angle,  and 
the  position  of  the  leg  on  the  operating  table. 


prevents  ready  access  to  the  inner  compartment, 
and  if  exploration  on  that  side  is  necessary, 
rather  than  to  cause  trauma  to  tlie  interior  of  the 
joint  by  forcing  an  instrument  through  it,  an 
incision  similar  to  the  one  just  described  should 
be  made  on  the  inner  side.  This  is  anterior  to  the 
relaxed  tendons  of  the  semitendinosus,  semi- 
membranosus,   cartorius,    and    gracilis    muscles 


(Fig.  2),  and  gives  ready  access  to  the  inner  divi- 
sion of  the  posterior  compartment.  Plain  catgut 
sutures  are  used  to  close  the  capsule  and  silkworm 
and  dermal  sutures  to  close  the  skin.  Fixation  in 
plaster  of  Paris  or  by  splint  is  not  necessary  al- 
though it  may  be  employed  for  24  to  48  hours  to 
prevent  bleeding  that  may  follow  involuntary 
movements  of  patient  on  coming  out  of  anesthetic. 
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TREATMENT  OF  CARIES  OF  THE  HIP-JOIXT  AND  SOIME  OBSERVATIONS 
UPON  THE  USE  OF  A  TRACTION  ABDUCTION  SPLINT 

By  EDWARD  H.  BRADFORD,  M.D.,  F.A.C.S.,  Boston 

Professor  Emeritus,  Orthopedic  Surfiery,  Harvard  University 
(From  Massachusetts  Hospital  School) 


THE  treatment  of  hip  disease  is  a  highly 
desirable  surgical  achievement  as  the 
affection  is  not  uncommon  and  is  a  formid- 
able one.  It  appears,  however,  that  the  best 
method  of  treating  this  affection  has  not  been 
generally  employed,  if  it  be  possible  to  judge  from 
the  cases  brought  to  the  Massachusetts  Hospital 
School  from  the  different  parts  of  the  state.  A 
reason  for  this  is  to  be  found  in  the  fact  that  few 
cases  are  treated  from  start  to  finish  by  the  same 
doctor.  As  a  result,  the  methods  of  treatment 
used  are  of  the  nature  of  temporary  experiments 
rather  than  parts  of  a  consistent  plan.  The  rec- 
ords of  the  Massachusetts  State  institution  which 
are  full  and  comprise  histories  of  approximately 
two  hundred  cases  during  several  years  of  close 
observation,  show  that  patients  suffering  from 
undoubted  hip  disease,  consistently  treated,  may 


Figs.  I,  2,  and  3.    Case  i.    Photograplis  taken  2  years 
after  discharge  from  hospital. 


be  absolutely  and  permanently  cured  in  a  large 
number  of  cases  and  that  the  consequences  of 
faulty  methods  are  lamentable.  In  untreated  hip 
disease,  nature  never  cures  without  deformity, 
while  in  properly  managed  cases  deformity  does 
not  occur.  Not  only  is  the  mortality  much  lower 
in  well  treated  cases  than  under  partial  treat- 
ment, but  also  the  functional  result  after  proper 
treatment  is  incomparably  superior.  In  the  cases 
which  form  a  basis  of  this  statement,  there  can 
be  no  reasonable  doubt  of  the  correctness  of  the 
diagnosis,  as  no  case  was  recorded  as  one  of  hip 
disease  which  was  not  examined  by  a  number  of 
experienced  observers  with  the  aid,  in  many  cases, 
of  roentgenogram  and  reaction  tests,  as  well  as  a 
careful  examination  of  previous  histories.  The 
term  "hip  disease"  is  used  as  defining  a  chronic 
carious  process  attacking  the  bones  of  the  hip- 
joint.  No  attempt  is  made  to  classify  according 
to  the  localization  of  the  original  focus  or  to  the 
character  of  the  invading  germ,  that  is,  bovine  or 
human  tuberculosis,  or  as  to  mi.xed  or  pus-making 
bacilli.   One  case  is  presented  as  illustrative. 

Case  i.     (Figures   i,    2,   and   3.)     Patient  previously 
treated  with  plaster  spica.    He  had  pain,  spasm,  slight 


I  ig.  4.   riastcr-ot-Paris  spica. 


Fig.  s.   Plastcr-of-Paris  spica. 
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Fig.  6.   Short  plaster  spica  bandage. 
Fig.  7.   Long  plaster  spica  bandage. 

motion,  and  40°  flexion  on  admission.  Duration  of  disease 
I  year,  .\fter  admission  he  was  treated  with  traction 
abduction  splint,  high  sole,  and  crutches  for  3  years. 
Pictures  were  taken  2  }-ears  after  discharged.  Patient  has 
lull  motion  and  no  shortening. 

Judging  from  the  clinical  histories  of  many  of 
the  cases  brought  to  the  Hospital  School,  mis- 
takes were  made  in  failing  to  recognize  the  disease 
at  an  early  stage.  The  invasion  is  usually  insidi- 
ous and  both  the  parents  and  the  doctor  hesitate 
to  condemn  a  child  on  slight  evidence  to  the 
rigors  of  strict  treatment.  An  X-ray  print  shows 
no  bone  destruction  at  the  earliest  stage,  little 
progress  having  as  yet  been  made  by  the  disease. 


A  temporizing  policy  is  too  often  adopted,  to  the 
great  detriment  of  the  joint.  A  definite  diagnosis 
is  not  difficult,  even  at  an  early  stage,  certain 
symptoms  being  almost  pathognomonic.  A  per- 
sistent limp,  however  slight,  combined  with 
limited  passive  and  active  motion  in  all  directions 
at  the  hip-joint  means  threatened  carious  de- 
struction of  the  joint  and  the  need  of  carefully 
protecting  it  from  any  injurious  pressure  or 
trauma. 

Nature  cures  a  carious  hip  by  flexing  and 
adducting  the  thigh  through  muscular  contrac- 
tion of  the  periarticular  hip  muscles.  This  guards 
the  joint  from  injurious  jar.  If  the  carious  process 
is  extensive  and  both  the  femoral  head  and  the 
acetabulum  are  involved,  the  natural  cure  is 
accomplished  by  the  exaggerated  pressure  of  the 
femoral  head  crowded  against  the  upper  and 
posterior  part  of  the  socket  through  the  excessive 
contraction  of  the  joint  muscles.  This  increased 
pressure  increases   the  bone  destruction  of  the 


Fig.  8.   Case  2. 


Fig.  9.    Case  2.  Fig.  10.   Case  3. 
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I'ig.  1 1 .    Roentgenogram    taken 
trochanteric  osteotomy. 


irs    after    sub- 


femoral  head  and  eventually  a  subluxation  takes 
place.  Pressure  being  in  this  way  relieved  be- 
tween the  carious  bone  structures,  the  diseased 
bone  tends  to  heal  unless  later  septic  complica- 
tions incident  to  the  discharge  of  carious  detritus 
abscess  formation,  sinus  and  mixed  infection, 
destroy  the  patient's  life. 

The  purpose  of  the  surgical  art  is  to  aid  nature's 
cure  and  this  is  accomplished  by  checking  joint 
bone  crowding.  Constantly  bruised  bone  tissue  is 
slow  in  healing  and  the  surgeon  should  seek  to 
favor  recovery  by  protecting  the  epiphyseal 
ends  from  this  form  of  injury. 

Judging  from  a  considerable  number  of  cases 
subjected  to  plaster-of-Paris  spica  bandage  treat- 
ment, the  surgical  indications  are  not  fully  met  by 
this  form  of  restraint  (Figures  4  and  5).  'i'he  chief 
defect  of  the  plaster  spica  method  is  that  it  fails 
to  furnish  either  adequate  fixation  or  to  counter- 
act upward  hip  bone  crowding  by  the  contracting 
hip  muscles.    It  may  serve  as  a  temporary  aid  in 


transporting  a  patient  with  a  sensitive  hip;  but  it 
is  readily  seen  that  it  is  next  to  impossible  to 
apply  a  plaster  bandage  which  if  long  continued 
does  not  become  burdensome  to  the  patient. 
Soft  tissue  and  bone  atrophy,  as  well  as  an 
unhealthy  condition  of  the  skin,  necessarily 
follow.  The  patient's  general  condition  suffers 
as  he  finds  himself  uncomfortably  walled  about 
in  a  stiff  plaster  case. 

As  success  in  the  treatment  of  bone  tuber- 
culosis depends  to  a  considerable  extent  upon 
the  patient's  condition,  the  continued  use  of  a 
long  plaster  spica  bandage  cannot  be  recom- 
mended, while  to  be  content  with  a  short  spica  is 
to  be  satisfied  in  hip  caries  with  inadequacy 
(Figures  6  and  7). 

Satisfactory  results  have  been  obtained  at  the 
Massachusetts  Hospital  School  by  the  employ- 
ment of  an  abducting  extension  splint  which  had 
previously  been  proved  to  be  of  service  at  the 
Children's  Hospital  in  Boston.  Other  forms  of 
traction  splint  used  elsewhere  have  not  proved  as 
satisfactory  as  the  one  here  mentioned.  The 
simpler  form  is  more  readily  manufactured,  more 
easily  applied,  and  without  perineal  straps  fur- 
nishes better  fixation,  as  well  as  abducting  trac- 
tion. 

The  splint  should  not  be  applied  until  extreme 
flexion  or  adduction  deformity  is  corrected,  and 
although  it  is  intended  to  be  used  as  an  ambula- 
tory apparatus  and  can  be  so  employed  even  in 
acute  cases,  the  additional  precaution  of  crutches 
is  advisable  except  in  the  convalescent  stage  when 
the  splint  can  serve  as  a  perineal  crutch,  dis- 
continuing the  traction  straps.  Traction  having 
been  removed,  the  appliance  has  an  important 
advantage  in  furnishing  proper  opposition  to 
adductor  contraction.  The  continued  use  of  the 
splint  is  indicated  as  long  as  muscular  spasm  is 
present.  Traction  can  be  gradually  diminished  as 
spasm  subsides.  The  apparatus  can  be  worn  at 
night  or  traction  with  bed  frame  li.xation  can  be 
substituted. 

The  effectiveness  of  the  abducting  traction 
splint  in  fixing  the  hip  and  in  counteracting 
injurious  muscular  force  is  illustrated  in  its  use- 
fulness in  the  treatment  of  fractures  of  the  femoral 
neck.'  Success  in  the  treatment  of  hip  disease 
necessarily  depends  upon  the  condition  of  the 
tissues  when  thorough  treatment  is  begun.  Much 
benefit  can  be  hoped  for  even  in  advanced  cases, 
as  is  seen  from  the  following  case  histories. 

Case  2.  (Figures  8  and  q.)  .K  13  year  old  Jewish  boy 
suffered  from  tuberculous  disease  of  the  hip-joint  previously 
treated    before    admission    with    phistcr    spicas.     .\fler 

'  New  York  M.  J..  1919,  Nov.  22,  Sjs. 
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admission  he  was  treated  with  traction  abduction  splint, 
high  sole,  and  crutches.  About  a  year  later  sinuses  ap- 
peared with  marked  destruction  of  tissue  followed  by 
development  of  amyloid  disease.  Seven  years  after 
admission  there  was  a  gradual  improvement  with  cessation 
of  sinuses  and  receding  of  liver's  edge.  Two  years  later 
traction  was  discontinued  and  splint  removed  the  following 
year.  At  prerent  patient  is  working  every  day. 

C^iSE  3.  (Fig.  10.)  A  bright,  13  year  old  girl  had  double 
hip  disease  of  a  year's  duration.  Examination  on  admission 
showed  motion  in  flexion  45°.  abduction  30°.  and  adduction 
30°  in  both  hips:  no  rotation;  muscular  spasm  present; 
both  legs  equal  length;  moderate  amount  of  trochanteric 
thickening;  many  healed  sinuses;  hyperextension  limited; 
treated  with  traction  abduction  splints,  high  sole,  and 
crutches  for  nearly  2  j-ears,  followed  by  convalescent  splint 
for  I  year.  Discharged  8  months  later  recovered,  to  attend 
high  school. 

When  the  carious  process  is  healed  with 
marked  deformity  and  bony  ankylosis,  splint 
treatment  is  evidently  of  no  benefit.  This  condi- 
tion is  not  common  in  young  children  and  none 
is  reported  in  the  series  here  considered.  The 
best  method  of  meeting  this  condition  is  by  sub- 
trochanteric osteotomy,  correcting  the  flexion 
and  placing  the  limb  in  an  abducted  position  in 
order  to  give  the  tilted  pelvis  a  practical  increase 
of  the  length.  The  accompanying  X-ray  (Fig. 
11)  is  of  interest  as  showing  a  result  taken  22 
years  after  a  subtrochanteric  osteotomy  for  the 
correction  of  an  ankylosed  right  angle  flexion  with 
adduction  following  hip  disease.  The  patient  has 
been  engaged  since  operation  in  an  active  oc- 
cupation for  20  years,  walking  with  no  apparent 
shortening  and  with  scarcely  perceptible  limp. 

In  desperate  cases  in  which  the  acetabulum  is 
seriously  involved,  a  method  can  be  employed 
which,  judging  from  the  experience  of  the  few 
cases  in  which  it  has  been  applied,  deserves  more 
general  consideration  than  it  has  yet  received.  A 
free  posterior  incision  is  made  down  to  the  joint, 
the  head  is  forcibly  pulled  out  of  the  socket,  and 
the  limb  held  in  a  flexed  and  adducted  position 
by  a  plaster  anterior  splint,  freeing  the  diseased 
acetabulum  from  bone  pressure  by  forcibly  dis- 
locating the  hip  and  draining  the  acetabulum 
thoroughly  by  free  incision.  Locomotion  is  soon 
possible  with  crutches,  healing  can  be  expected 
to  take  place  as  in  the  natural  cure  of  hip  disease, 
and  the  resulting  deformity  can  laterbe  corrected. 


Anyone  whose  recollection  goes  back  to  the 
earliest  methods  of  treatment  and  who  compares 
the  results  then  obtained  with  those  observed  at 
the  Hospital  School  will  be  satisfied  that  progress 
has  been  made  in  an  understanding  of  the  nature 
of  hip  disease  and  of  the  principles  which  should 
govern  treatment;  but  it  also  appears  that  plaster 
spica  bandages  do  not  give  satisfaction  as  a 
method  of  treatment  and  should  not  be  used 
except  as  an  emergency  and  as  a  temporary 
measure. 

A  critical  reader  of  the  foregoing  might  hastily 
conclude  that  the  most  successful  cases  reported 
were  not  true  cases  of  hip  disease.  He  would, 
however,  think  differently  if  he  had  personally 
examined  the  patients  and  their  clinical  his- 
tories. Those  most  successfully  treated  were  not 
selected  and  isolated  examples  but  parts  of  a 
series  including  a  comparatively  large  number 
of  patients  with  similar  characteristic  syndromes 
carefully  observed  and  recorded  by  well  trained 
surgeons.  The  cases  differed  considerably  in  the 
amount  of  joint  destruction  which  had  taken 
place  before  entrance  into  the  Hospital  School 
and  it  was  apparent  that  the  more  thorough  the 
treatment  in  protecting  the  joint  from  injurious 
joint  pressure,  the  better  the  ultimate  functional 
result.  If  tuberculous  foci  of  the  lung  and  other 
tissue  heal  when  favorable  conditions  are  pro- 
vided, the  same  can  be  expected  to  be  true  in 
bone.  In  the  early  stages  of  hip  disease  a  germ- 
congested  area  in  the  epiphysis  gives  rise  to  joint 
symptoms  before  much  change  in  the  shape  of  the 
bone  has  occurred.  If  the  morbid  process  is 
arrested  in  this  stage,  a  complete  functional 
recovery  may  be  hoped  for.  The  early  acceptance 
of  aseptic  surgery  was  delayed,  in  many  com- 
munities, by  the  skepticism  of  those  who,  having 
observed  no  benefit  in  the  imperfect  employment 
of  improved  methods,  rejected  their  use.  It  is 
always  easier  to  doubt  than  to  form  a  judgment 
on  thoughtfully  studied  facts,  .\mple  evidence 
can  be  presented  to  those  ready  to  examine  facts 
demonstrating  that  caries  of  the  hip-joint  taken 
early  and  thoroughly  treated  is  an  affection  which 
can  be  definitely  cured  with  practical  restoration 
of  function. 
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CONTRIBUTIONS  OF  SURGERY  TO 
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OLOGY OF  THE  SPLEEN 

A  SENIOR  medical  student,  up  for  his 
final  examination,  was  asked  by  the 
professor  of  physiology,  "What  is  the 
function  of  the  spleen?"  After  considerable 
hesitation  and  digital  irritation  of  the  scalp 
he  replied  that  he  had  known  but  had  for- 
gotten. "What  a  pity,"  said  the  professor, 
"for  you  are  the  only  man  who  has  ever 
known. " 

One  of  the  most  remarkable  features  of 
splenic  pathology  concerns  the  fact  that  the 
spleen  is  an  organ  which  has  great  pathological 
potentialities,  but  which  appears  to  have  no 
function  of  sufficient  importance  to  be  dis- 
turbed by  its  removal. 

A  side  light  on  the  function  of  the  spleen 
is  its  direct  association  with  the  liver,  shown 
by  the  fact  that  whatever  the  function  of 
the  spleen  may  be,  it  is  unable  to  complete 
the  work  that  it  initiates.  The  blood  from 
the  spleen  miist  pass  through  nature's  great 
metabolic  laboratory,  the  liver,  before  it 
enters  the  general  circulation. 

E.xpcrimental  work  on  the  spleen  on  the 
whole  has  been  disappointing.    Some  facts  of 


value  have  been  brought  out,  but  there  has 
been  a  fairly  general  failure  to  correlate  ex- 
perimental work  on  healthy  animals  with 
the  disease  conditions  of  the  spleen  in  man, 
although  after  carefully  reviewing  this  ex- 
perimental evidence  one  is  perhaps  in  a  little 
better  position  to  guess  than  he  was  before. 
After  all,  more  dependence  is  as  yet  to  be 
placed  on  mass  chnical  evidence  than  on  ani- 
mal experimentation.  Out  of  the  confusion 
certain  facts  and  near  facts  can  be  discerned 
which  at  least  demonstrate  that  the  principal 
function  of  the  adult  spleen  is  directly  con- 
nected with  the  blood,  hence  its  huge  supply  of 
blood  out  of  all  proportion  to  other  organs  of 
its  size,  except  the  kidney.  It  is  apparent,  too, 
that  the  effect  of  the  spleen  on  the  blood 
is  of  a  three-fold  nature. 

I.  The  spleen  destroys  deteriorated  red 
corpuscles.  Some  of  the  enlargements  of  the 
spleen,  as  in  hjemolytic  icterus,  might  be  re- 
garded as  work  hypertrophy,  and  splenectomj- 
gives  brilliant  results.  In  pernicious  anaemia 
the  patient  is  unable  to  produce  normal  red 
cells,  and  it  may  be  that  the  spleen  acts 
deleteriously  by  the  destruction  of  red  blood- 
corpuscles  which,  while  reduced  in  value,  are 
capable  of  function  and  are  the  best  the  pa- 
tient can  generate.  This  may  explain  the 
value  of  splenectomy  in  pernicious  ana?mia. 
Perhaps  akin  to  this  is  the  effect  of  the  spleen 
on  the  blood  of  the  patient  suffering  from  so- 
called  splenic  anaemia  in  which  the  red  blood- 
corpuscles  are  unnecessarily  destroyed  by  an 
overaction  of  this  particular  function  of  the 
spleen  which  in  splenic  anaemia  is  in  some  way 
associated  with  increased  size,  thrombophlebi- 
tis, generalized  fibrosis,  and  atrophy  of  the 
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pulp  cells.   In  these  splenomegalias  splenecto- 
my has  great  value. 

2.  One  of  the  most  interesting  functions  of 
the  spleen  is  its  strainer  action  by  which  micro- 
organisms are  removed  from  the  blood-stream 
and  sent  to  the  liver  for  destruction.  If  the 
spleen  is  unable  to  deliver  these  micro- 
organisms to  the  liver  splenomegalias  develop, 
such  as  occur  in  typhoid,  chronic  syphilis,  ma- 
laria, and  tuberculosis. 

3.  The  third  function  of  the  spleen  is  large- 
ly hypothetic  and  stands  on  much  less  rehable 
ground,  depending  on  experimental  evidence 
about  which  no  two  experimenters  are  well 
agreed,  but  it  seems  reasonable  to  assume  that 
the  spleen  may  originate  hormones  which  act 
through  the  blood-stream  on  organs  at  a  dis- 
tance, especially  on  the  bone-marrow. 

Polycytha;mia  may  be  the  result  of  splenic 
hormones  in  the  blood,  the  overstimulated 
bone  marrow  producing  red  cells  in  excess  so 
that  the  number  sometimes  reaches  as  high 
as  9,000,000  to  12,000,000  and  the  haemo- 
globin more  than  100  per  cent.  The  patient 
with  polycythsemia  (rubra  vera)  often  appears 
cyanotic.  In  one  case  of  this  rare  disease  I 
removed  the  greatly  enlarged  spleen  with  ex- 
traordinary improvement.  One  cannot  safely 
draw  conclusions  from  a  single  case,  especial- 
ly in  the  hght  of  postmortem  findings  follow- 
ing death  from  this  disease.  Pathological 
conditions  in  the  hving,  however,  have  dem- 
onstrated over  and  over  again  that  some 
conditions  found  at  necropsy  may  be  termi- 
nal, and  nonexistent  in  the  earlier  stages  of 
the  disease.  The  result  in  this  case  suggests 
at  least  that  the  spleen  plays  a  greater  part 
in  polycythaemia  than  has  been  believed  and 


that  in  some  cases  splenectomy  may  be  in- 
dicated. 

Medical  tradition  is  responsible  for  the 
statement  that  the  patient  with  splenomye- 
logenous  leukEemia  will  not  live  following  re- 
moval of  the  spleen  and  for  the  further 
paradoxical  statement  that  splenectom}'  can 
do  no  good  if  the  patient  does  recover.  The 
patient  will  volunteer  the  information  that 
any  method  of  treatment  which  will  reduce 
the  size  of  the  spleen  improves  the  general 
condition,  and  that  whenever  the  effect  of  such 
remedial  measures  has  passed  off  the  spleen 
again  enlarges  and  the  general  condition  be- 
comes worse.  Certainly  the  idea  that  the 
spleen  cannot  be  removed  successfully  in 
splenomyelogenous  leukaemia  is  incorrect.  In 
twenty-seven  splenectomies  in  our  experience 
for  which  the  patients  were  properly  prepared 
by  irradiation  of  the  spleen  there  was  but  one 
death,  and  that  from  embolus  2  weeks  after 
operation.  While  the  improvement  was  tem- 
porary in  most  instances  a  few  of  the  patients 
have  had  such  extraordinary  betterment, 
lasting  such  a  length  of  time  as  to  suggest  that 
they  were  not  truly  leukasmic;  this  illustrates 
how  little  we  know  about  the  spleen. 

Accumulating  clinical  evidence  goes  to  show 
that  chronic  enlargements  of  the  spleen  are  to 
be  looked  on  as  potentially  surgical,  although 
not  necessarily  operative,  and  that  we  must  in 
the  future  depend  on  massed  cUnical  facts  as 
well  as  on  experimental  evidence  to  develop 
our  knowledge  of  the  physiology  and  pathol- 
ogy of  the  spleen,  and  not  be  misled  by  what 
our  forefathers  thought  and  rashly  committed 
to  print. 

William  J.  Mayo. 


BOOK   REVIEWS 


A  CRITIQUE  OF  NEW  BOOKS  IN  SURGERY 


THE  problem  of  keeping  medical  textbooks  up 
to  date  is  undeniably  a  difficult  one,  and  in- 
creases in  direct  ratio  to  the  size  and  comprehen- 
siveness of  the  work  involved.  When  a  treatise  on 
medical  practice  attains  the  size  of  Keen's  Surgery.^ 
the  task  of  re-editing  and  keeping  it  abreast  of  the 
times  becomes  truly  formidable.  Dr.  Keen  and 
Messrs.  Saunders  have  met  the  problem  by  the 
publication  of  two  new  volumes,  V'll  and  VIII,  to 
supplement  the  original  edition  of  five  volumes,  and 
of  the  sixth  volume  published  8  years  ago. 

Simply  to  read  the  names  of  the  contributors  to 
Keen's  Surgery  is  to  feel  oneself  in  the  midst  of  a 
notable  company.  The  editor  fittingly  says  in  his 
preface,  "I  count  it  the  crowning  privilege  of  a  long 
life  to  have  been  associated  with  so  distinguished  a 
company  of  authors." 

With  a  work  so  extensive  in  its  scope,  it  is  im- 
possible in  a  brief  review  to  do  justice  to  each  indi- 
vidual part.  Volume'  VII  contains  a  number  of 
chapters  which  arc  concerned  chiefly  with  military 
organization  and  purely  military  surgery,  and 
which  need  only  to  be  mentioned.  The  most  im- 
portant feature  of  the  volume  is  the  section  on  bone 
and  joint  surgery,  divided  into  "Fractures"  by 
Eisendrath  and  .Straus,  "Gunshot  Fractures"  by 
Blake,  "Military  Surgery  of  Joints"  by  Pool,  "Or- 
thopedic Surgery  in  Civil  Life"  by  Lovett,  and 
"Military  Orthopedic  Surgery"  by  Jones  and  Hey- 
Groves.  This  group  of  articles  constitutes  an 
admirable  symposium  on  a  difficult  problem,  one 
which  still  confronts  the  surgeon,  both  in  military 
and  civil  hospitals  and  in  evcry-day  practice. 

The  immediate  treatment  of  compound  fractures, 
the  disposition  of  bone  fragments,  the  use  of  anti- 
septic solutions,  the  repair  of  infected  fractures, 
methods  of  splinting,  the  treatment  of  osteomye- 
litis, of  persistent  sinuses,  of  deformities,  the  opera- 
tive treatment  of  fractures,  are  ably  discussed  by 
men  who  bring  a  full  and  thoughtful  experience  to 
the  solution  of  these  problems. 

Gibbon  contributes  a  well  written  chapter  on 
Surgical  Technique  which  admirably  describes 
debridement  and  antiseptic  treatment  of  wounds, 
as  developed  through  war  experiences.  Thorburn, 
in  a  brief  chapter  on  spine  and  cord  injuries,  and  in 
a  second  chapter  on  the  treatment  of  peripheral 
nerve  injuries,  summarizes  the  results  of  war  experi- 
ences in  these  particular  fields.  Matas  contributes 
a  well  illustrated  chapter  on  surgery  of  the  blood 

'  Kern's  SirRCF.RV,  Its  Prinpiples  and  Practice.  By  various  .lu- 
IhoR.  Edited  by  William  VVilliams  Keen.  M.U.,  L.LD.  Vols,  vii  and 
viii  and  index.    Philadelphia:  W.  B.  Saunders  Company,  iQ3i. 


vessels,  in  which  he  illuminates  with  experienced 
judgment  the  work  achieved  in  this  particular  field 
during  the  war. 

Volume  VIII  comprises  a  wide  range  of  subjects, 
possibly  of  more  definite  interest  to  the  surgeon  in 
civil  practice.  Diseases  of  the  thyroid  gland  are 
discussed  from  different  standpoints  in  three  sepa- 
rate chapters:  from  the  standpoint  of  surgical  treat- 
ment by  C.  H.  Mayo,  of  pathology  by  \\  ilson,  and 
of  chemistry  by  Kendall.  The  latter  two  chapters 
are  brief  resumes  of  the  work  of  these  writers  in 
specialized  fields. 

Surgery  of  the  head  is  divided  into  separate 
chapters,  the  first  on  the  hypophysis  by  Adson;  the 
second,  a  general  discussion  of  cranial  surgery,  in- 
cluding the  treatment  of  gunshot  wounds  of  the 
head,  by  Neuhof;  the  third  and  fourth,  on  trigem- 
inal neuralgia  and  tumors  of  the  gasserian  ganglion, 
by  Frazier. 

Two  well  illustrated  chapters  on  wounds  of  the 
face  and  jaws  by  Harte  and  Lee,  and  Darcissac, 
emphasize  not  only  the  importance  and  ditllculty  of 
the  new  problems  that  the  w-ar  forced  upon  the 
attention  of  surgeons,  and  the  progress  that  was 
made  in  meeting  them,  but  also  the  importance  of 
co-operation  between  the  general  surgeon  and  the 
dental  surgeon  in  securing  the  best  results. 

The  chapter  on  surgery  of  the  lungs  and  pleura  by 
Heuer  is  the  longest  in  the  volume,  perhaps  fittingly 
so,  since  the  advances  made  in  thoracic  surgery 
during  the  war  were  more  radical  than  those  in  any 
other  specialized  field  of  surgery.  Though  the 
reader  cannot  help  but  feel  that  the  final  word  is  yet 
to  be  spoken  on  many  phases  of  the  problem,  he 
cannot  but  be  impressed  by  the  achievements  of  war 
surgeons  in  the  difficult  field  of  chest  surgery. 

Two  chapters  among  those  remaining,  one  on 
surgery  of  the  bladder  and  ureters  by  Bransford 
Lewis  and  the  second  on  surgery  of  the  prostate  by 
Young,  deserve  special  mention,  because  of  their 
completeness,  and  their  admirable  descriptions  and 
illustrations  of  modern  diagnostic  and  operative 
methods. 

A  well  illustrated  chapter  on  physiotherapy  by 
McKenzie,  a  chapter  on  radium  therapy  by  Duane 
and  Greenough,  on  the  use  of  the  X-ray  by  Cole 
and  Steincr,  on  electrodessication  and  electrocoagu- 
lation by  Clark,  are  ample  evidence  of  the  complete- 
ness with  which  these  supplementary  volumes  have 
covered  the  field  of  modern  surgery.  With  the  pre- 
viously published  volumes  they  stand  as  a  splendid 
monument  to  the  industry  and  ability  of  the  illus- 
trious editor.  S.  L.  Koch. 


706 


AMERICAN   COLLEGE  OF   SURGEONS 


THE   NINTH   CONVOCATION    OF    THE    AMERICAN    COLLEGE   OF 
SURGEONS;  CONFERRING  OF  HONORARY  FELLOWSHIPS  IN 
THE  ROYAL  COLLEGE  OF  SURGEONS  IN   IRELAND 


THE  ninth  Convocation  of  the  American  Col- 
lege of  Surgeons  was  held  in  Philadelphia  on 
October  28, 1921.  Fellowships  were  conferred  upon 
721  candidates:  645  from  the  United  States  and 
possessions,  17  from  Canada,  53  from  South 
America,  3  from  China,  i  from  Korea,  i  from  Syria, 
and  I  from  the  Bahrein  Islands. 

The  Fellowship  address  was  delivered  by  Sir 
Harold  J.  Stiles,  K.B.E.,  Edinburgh,  Scotland,  and 
Honorary  Fellowships  were  conferred  upon  Sir 
Harold  j.  Stiles,  K.B.E.,  Edinburgh;  Sir  Robert 
HyWoods,M.Ch.(Hon.),PastPresident,R.C.S.I., 
Dublin;  Professor  Hans  Christian  Jacobaeus, 
M.D. ,  Stockholm ;  Professor  Jean  Frederic  de  Quer- 
vain,  M.D.,  Berne;  Jan  Schoemaker,  M.D.,  The 
Hague;  MiguelH.  Alcivar,  M.D.,  Guayacjuil,  Ecua- 
dor; Guillermo  Gastaneta,  M.D. ,  Lima,  Peru;  Joao 
Alves  de  Lima,  M.D.,  Sao  Paulo,  Brazil;  Jose  de 
■  Mendonfa,  M.D.,  Rio  de  Janeiro,  Brazil;  and 
Surgeon  General  Edward  R.  Stitt,  United  States 
Navy,  Washington,  D.C. 

CONFERRING  OF   HONORARY   FELLOW- 
SHIPS IN  THE  ROYAL  COLLEGE  OF 
SURGEONS  IN  IRELAND 

THE  ceremony  of  conferring  Honorary  Fel- 
lowships in  the  Royal  College  of  Surgeons  in 
Ireland  upon  eight  distinguished  American  Sur- 
geons was  an  occasion  of  deep  interest  to  all  Fel- 
lows of  the  College  who  were  present  at  the  ninth 
Convocation. 

The  delegation  from  the  Irish  College  consisted 
of  Sir  Robert  Hy  Woods,  M.Ch.  (Hon.),  Past 
President,  R.C.S.I.,  and  Sir  William  Taylor, 
K.B.E.,  C.B.,  also  a  Past  President,  R.C'.S.I. 
These  distinguished  guests  of  the  American  Col- 
lege were  introduced  by  Dr.  Harvey  Gushing  of 
Boston,  who  said: 

"On  March  2nd  of  1784  a  College  of  Surgeons 
came  into  the  world,  as  was  quite  fitting,  in  a 
Maternity  Hospital.  This  was  none  other  than 
the  famous  Dublin  Rotunda  founded  long  before 
by  Surgeon  Bartholomew  Moss,  but  the  event  of 
which  I  speak  took  place  not  in  a  ward  but  in  the 
Board  Room  and  by  Royal  proclamation. 


"To  the  country  of  Jonathan  Swift,  of  Oliver 
Goldsmith,  and  of  Edmund  Burke  the  world  owes 
a  great  debt.  But  in  medicine  no  less  than  in  litera- 
ture and  public  affairs  have  Irishmen  stood  high 
in  the  English-speaking  world.  The  medical  his- 
tory of  ancient  Erin  reaches  back  to  times  prehis- 
toric, when  Druids  were  priests  and  physicians. 
She  had  in  Thomas  Molyneux  in  the  17th  century 
a  figure  likened  to  the  English  Sydenham,  and  the 
following  years  have  produced  Irishmen  whose 
names  are  permanently  enrolled  among  the  lead- 
ers of  our  profession. 

"Irish  doctors  have  not  always  stayed  in  Ire- 
land for  their  life's  work,  but  the  names  of  some  of 
those  who  did  we  may  recall  in  association  with 
their  great  contributions.  .  John  Cheyne  and 
hydrocephalus,  Abraham  Colles  and  'Colles' 
Law,'  Robert  Adams  and- heart-block,  Corrigan 
and  aortic  insufliciency, — but  above  aU  there 
stand  out  two  figures,  Robert  Graves  and  William 
Stokes,  to  whom  students  the  world  over  flocked 
for  inspiration  at  their  rounds  in  the  old  Meath 
Hospital,  where  they  so  long  served  as  friends  and 
colleagues. 

"Surgery,  physic,  and  midwifery  were  not  so 
differentiated  in  their  day  as  in  ours,  and  so  it  is 
that  such  a  one  as  Abraham  Colles,  twice  Presi- 
dent of  the  College  and  its  Professor  of  Anatomy 
and  Surgery,  is  no  less  famed  for  the  law  he  estab- 
lished before  the  spirochete  was  discovered  than 
for  the  description  of  the  fracture  with  which  his 
name  is  coupled  on  the  lips  of  every  medical  stu- 
dent the  world  over. 

".\nother  of  the  band  of  Irish  surgeons  who 
made  Dublin  famous  in  Colles'  day  was  Sir  Phihp 
Cromipton,  four  times  President  of  the  College 
between  the  years  i8ii  and  1856  and  one  of  the 
founders  of  that  unique  organization,  the  Zoologi- 
cal Society  of  Dublin.  Members  of  the  medical 
profession  have  indeed  always  been  prominent 
in  the  highly  cultivated  and  select  social  circle 
for  which  Dublin,  like  Edinburgh,  has  been  so 
celebrated. 

"In  the  winter  of  1917-18,  the  Base  Hospital 
to  which  I  was  attached  had  as  its  neighbor  in 
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Wimereux  a  hospital  set  up  on  the  site  where,  lOo 
years  before,  Napoleon  had  gathered  his  legions 
for  an  invasion  of  England.  This  was  No.  83  Dub- 
lin General  Hospital,  the  Chief  Surgeon  and  organ- 
izer of  which  was  Colonel  Sir  William  Taylor,  then 
President  of  the  Irish  College;  and  we  learned  to 
love  and  respect  him  and  the  members  of  his  Unit, 
not  only  for  their  personal  qualities  but  for  the 
stand  they  had  taken  in  regard  to  the  war.  At 
that  time,  in  May  of  1918,  there  had  been  some- 
thing over  1,000  persons  holding  degrees  of  the 
Irish  College  who  had  been  in  uniform;  35  of  them 
had  been  killed  in  action  or  had  died  in  service; 
36  had  received  the  Military  Cross;  45  the  Dis- 
tinguished Service  Order;  and  173  had  been  'men- 
tioned in  despatches.'  I  may  give  a  single  instance 
of  what  it  may  mean  for  an  Irish  doctor  to  be  men- 
tioned in  despatches. 

"  '  Captain  Henry  James  Burke,  R.A.M.C.,  for 
conspicuous  gallantry  on  8th  November,  1915, 
near  Turco  Farm.  A  sergeant  in  the  front  hne 
had  his  leg  crushed  by  the  blowing  in  of  a  dug-out, 
and  Captain  Burke  found  immediate  amputation 
necessary.  In  order  to  save  time  he  crawled  across 
the  open  to  get  his  instruments,  while  the  enemy 
turned  a  machine-gun  on  him.  In  spite  of  their 
fire  he  returned  the  same  way,  and  coolly  per- 
formed the  operation  in  the  trench  while  the  en- 
emy were  shelling  it  heavily'. 

"  Irishmen  do  not  do  things  according  to  prece- 
dent. Chary  of  its  honorary  degrees,  the  Irish 
College,  though  it  has  lieen  known  to  give  its  hon- 
ors in  absentia,  has  never  before,  so  far  as  I  am 
aware,  sent  delegates  to  another  country  to  confer 
them.  But  these  delegates  should  feel  at  home  in 
a  land  to  which,  since  the  establishment  of  the  col- 
onies, the  Irish  have  come  in  such  shoals  that  now 
the  largest  ward  of  Dublin  is  in  South  Boston,  and 
the  County  Mayo  in  the  minds  of  many  is  identi- 
fied with  Rochester,  Minnesota. 

"Favored  indeed  may  our  own  American  Col- 
lege regard  itself  by  the  acts  of  friendship  dis- 
played, first  by  the  Royal  College  of  Surgeons  of 
I'^ngland  in  sending  its  President,  Sir  Rickman 
John  Godlee,  to  our  inaugural  and  by  the  gift  from 
members  of  their  College  (representing  the  Con- 
sulting Surgeons  of  the  Armies  of  Britain)  of  the 
beautiful  mace  before  us  which  will  always  figure 
in  our  future  ceremonies.  Now  come  representa- 
tives from  the  still  older  Irish  College  to  bestow 
their  honors  on  a  few  of  our  Fellows  as  a  mark  of 
their  good  will  to  us  all. 

"It  is  my  privilege,  gentlemen,  to  introduce  to 
you  Sir  William  Taylor  and  Sir  Robert  Hy  Woods, 
of  the  Royal  College  of  Surgeons  in  Ireland." 

Sir  William  Taylor  presented  the  United  States 


surgeons  for  Honorary  Fellowship  in  the  Royal 
College  of  Surgeons  in  Ireland  as  follows: 

"It  is  an  unspeakable  delight  to  me  to  be  here 
amongst  you  again  and  I  shall  long  cherish  the 
honor  which  has  fallen  to  me  to  come  here  on  this 
occasion.  I  now  beg  to  propose  that  the  Presi- 
dent of  the  American  College  of  Surgeons  do  leave 
the  Chair  temporarily,  and  that  Sir  Robert  Woods, 
Acting  President  of  the  Royal  College  of  Surgeons 
in  Ireland,  do  take  the  Chair." 

"  Mr.  President :  It  is  only  right  and  proper  that 
nations  which  have  a  common  inheritance  in 
language,  institutions,  customs  and  sympathies, 
and  which  are  actuated  by  the  same  high  ideals 
of  love  of  liberty,  and  of  justice,  should  do  honor 
to  each  other,  and  I  do  not  believe  there  is  a  place 
on  the  habitable  surface  of  the  globe  so  appropri- 
ate for  such  a  function,  as  that  in  which  we  are 
now  engaged,  as  this  City  of  Philadelphia. 

"  If  I  remember  my  Greek  aright,  Philadelphia 
is  derived  from  two  Greek  words,  <pi\os  and  a5i\((>os 
which  translated  freely  mean  '  Brotherly  Love.' 

"The  responsibility  of  my  duty  is  great,  but  yet 
greater  is  the  happiness  that  it  has  fallen  to  my 
lot,  in  these  days  of  political  and  sectarian  dis- 
putes in  our  country,  to  be  able  to  speak  of  the 
unanimous  and  genuine  pleasure  that  the  inten- 
tion, on  the  part  of  our  College,  of  conferring  these 
Honorary  Fellowships,  created  throughout  the 
length  and  breadth  of  the  land. 

"We  trust  that  the  honors  now  about  to  be  con- 
ferred by  us  as  the  representatives  of  the  Royal 
College  of  Surgeons  in  Ireland  may  be  taken,  not 
only  as  an  appreciation  on  the  part  of  the  College 
of  the  distinguished  services  rendered  by  each  of 
the  recipients  to  the  great  advance  in  the  science 
and  art  of  surgery,  and  of  the  very  exalted  posi- 
tion they  individually  occupy  in  the  profession, 
but,  as  a  further  evidence  of  our  desire  to  perpetu- 
ate that  friendship  which  was  established  between 
the  members  of  the  profession  of  your  great  nation 
and  ours,  in  the  recent  war. 

'•  I';stablished  in  the  year  1784  by  Royal  Charter, 
with  two  main  objects  in  view,  viz.:  the  improve- 
ment of  medical  education  and  the  providing  of  a 
suflicient  number  of  properly  qualified  surgeons 
for  His  Majesty's  Navy  and  Army,  the  Royal  Col- 
lege of  Surgeons  in  Ireland  has  steadfastly  en- 
deavored to  fulfill  those  two  functions  for  which  it 
was  established,  and  I  think  it  will  be  readily 
admitted  that  it  has  done  so  with  commendable 
success. 

"From  time  to  time  during  the  i37.''i  years  of 
its  existence,  the  President,  Vice  President,  and 
Council  of  the  College  have  exercised  the  right, 
given  them  by  the  Royal  Charter,  of  conferring 
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the  highest  honor,  viz.,  The  Honorary  Fellowship 
of  the  College,  upon  men  of  great  distinction  and 
eminence  in  the  profession,  and,  on  three  occa- 
sions, upon  men  of  eminence  and  distinction,  not 
members  of  the  profession,  who  did  honor  to  the 
profession  and  helped  to  advance  the  cause  of 
surgical  science  to  some  considerable  extent. 

"In  conferring  such  honors,  no  doubt  the  Col- 
lege did  honor  to  itself. 

"That  the  College  has  by  no  means  been  lavish 
in  the  distribution  of  its  honors  is  evidenced  by 
the  fact  that  in  the  i37'''2  years  of  its  existence, 
we  find  only  69  names  on  its  Honoran,'  RoU. 

"These  names  include  such  men  of  eminence 
and  distinction  as  John  Hunter,  Percival  Pott, 
Abernathy,  Sir  Astley  Cooper,  Sir  Benjamin 
Brodie,  Sir  John  Erichson,  Helmholtz,  Lord 
Lister,  Pasteur,  Sir  James  Paget,  and  John  Shaw 
BiUings,  all  of  whom  have  passed  away. 

"There  are  but  13  Honorarj'  Fellows  now  alive, 
of  whom  one  is  not  a  member  of  the  profession, 
viz.:  His  Roj-al  Highness,  the  Duke  of  Connaught, 
K.G.,  who,  when  he  became  Colonel-in-Chief  of 
the  Royal  Army  JNIedical  Corps,  was  elected  an 
Honorary  Fellow.  There  are,  therefore,  ony  12 
members  of  the  medical  profession  who  now  pos- 
sess the  honor.  Of  these,  three  were  directors  of 
the  Army  Medical  Service  who  did  magnificent 
work  for  the  profession  in  their  department. 

"That  leaves  9  members  of  the  surgical  pro- 
fession throughout  the  world  who  possess  our 
Honorary  Fellowship.  Of  these,  two  belong  to 
the  great  American  continent — Harvey  Cushing, 
of  Harvard,  and  Professor  Cameron,  of  Toronto. 
We  are  '_now  about  to  add  8  more  distinguished 
names  to  our  roU,  thus  making  21  Honorary  Fel- 
lows, of  whom  nine  will  be  citizens  of  the  United 
States. 

"In  calling  upon  the  distinguished  surgeons 
whom  we  are  to  honor  to  come  forward,  I  may 
say  that  I  owe  a  deep  debt  of  gratitude  to  the 
ancient  Phcenicians  and  Greeks,  who,  when 
questions  of  precedence  arose,  which  might  lead 
to  unpleasantness  or  diplomatic  troubles,  settled 
such  questions  by  the  use  of  the  alphabet. 

"I  propose,  therefore,  to  follow  their  wise  exam- 
ple, and  call  up  those,  whom  we  are  to  honor,  alpha- 
betically: George  E.  Brewer,  New  York;  George 
W.  Crile,  Cleveland;  John  M.  T.  Finney,  Balti- 
more; Richard  H.  Harte,  Philadelphia;  Wilham 
Williams  Keen,  Philadelphia;  Charles  H.  Mayo, 
Rochester;  WiUiam  J.  Mayo,  Rochester;  and 
.\lbert  J.  Ochsner,  Chicago. 

"These  are  all  men  who  have  never  ceased  to  be 
students.   They  have  always  been  learning  while 


teaching,  thus  providing  by  their  example  that 
best  of  all  teaching — the  teaching  how  to  learn — 
and  showing,  by  their  enthusiasm,  the  intense 
pleasure  they  derive  from  their  search  after  truth. 

"We  respect  them  for  their  work.  We  rejoice 
in  their  success,  and  we  now  honor  them  for  their 
worth.  Men  who  have  served  their  day  and  race 
as  these  men  have  aU  done,  reciuire  no  further 
eulogy  from  me  to  commend  them  to  you. 

"I  pray  you,  therefore,  Mr.  President,  confer 
upon  them  aU  the  highest  honor  of  the  Ro3'al  Col- 
lege of  Surgeons  in  Ireland. " 

The  Honorary'  degrees  were  conferred  by  Sir 
Robert  Hy  Woods,  acting  for  the  President  of 
the  Irish  College,  Sir  Edward  H.  Taylor,  B.Ch., 
B.A.O.,  who,  because  of  illness,  was  unable  to 
come  to  America. 

The  closing  remarks  of  the  ceremony  were 
delivered  by  Dr.  W.  W.  Keen  of  Philadelphia, 
who  is  universally  acknowledged  as  the  dean 
of  surger}'.  In  thanking  the  Delegation  from 
the  Royal  College  of  Surgeons  in  Ireland,  Dr. 
Keen  said : 

"Twenty-one  years  ago,  when  the  Royal  Col- 
lege of  Surgeons  of  England  conferred  the  first 
Honorary  Fellowships  upon  American  surgeons, 
it  was  my  privilege  to  respond  for  the  Americans. 
I  then  said  that,  though  your  beloved  Queen  'was 
not  monarch  of  our  persons,  she  was  surely  queen 
of  our  hearts.' 

"Since  that  declaration,  a  new  and  deeper  tie 
has  bound  us  more  closely  than  ever,  and  forever, 
to  you.  Two  miUion  American  troops,  even  though 
so  late,  when  you  had  borne  the  burden  and  heat 
of  the  conflict  for  three  j^ears,  joined  you  as 
'  trustees  for  civilization '  (with  two  million  more 
training  at  home  and  pining  to  join  them),  and 
helped  to  give  the  coup  de  grace  to  the  German 
Army  of  Desolation.  Thousands  of  our  own 
boys  He  beside  your  own  dear  ones  'in  Flan- 
ders' Fields,'  and  in  the  sacred  soil  of  France. 
Never  can  we  forget  this  tie  of  blood  brotherhood. 
'  A  future  breach  in  our  peaceful  and  friendly  rela- 
tions,'  as  President  Harding  well  declared  but  a 
few  days  ago,  'is  unthinkable.' 

"And  now  in  Philadelphia,  instead  of  in  Dubhn, 
an  unexampled  generous  exception  in  your  whole 
history  since  your  charter  was  granted  in  1784, 
you  gentlemen,  by  order  of  the  Royal  College  of 
Surgeons  in  Ireland,  have  conferred  upon  us  the 
highest  medical  honor  which  you  could  bestow. 

"As  spokesman  for  my  colleagues,  I  offer  to 
you  our  sincere  and  heartfelt  thanks,  and  request 
that  you  will  convey  this  message  to  the  College 
you  so  well  represent. " 
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THE  COLLEGE  LIBRARY  AND  DEPARTMENT  OF 
LITERARY  RESEARCH 


IN  accordance  with  the  action  of  the  Board  of 
Regents  last  June,  the  assembhng  of  a  large 
reference  library  is  one  of  the  very  vital  tasks 
before  the  Fellows  of  the  College  at  the  present 
time.  A  library  built  up  by  the  Fellows  of  the 
College,  for  the  Fellows  of  the  College  and  the 
future  members  of  the  surgical  profession  of 
America,  is  bound  to  become  a  most  complete 
and  valuable  collection  of  surgical  literature.  It 
cannot  fail  to  grow  rapidly.  Such  a  library,  to 
be  representative  of  the  best  in  American  surgery, 
must  contain  the  works  of  each  and  every  member 
of  the  College.  The  Board  has  asked  that  each 
Fellow  contribute  autographed  copies  of  books 
and  reprints  of  articles  written  by  him.  In  addi- 
tion, it  has  requested  him  to  send  in  a  list  of  the 
books  and  journals,  bound  and  unbound,  which 
he  is  willing  to  donate  or  loan  to  the  College  from 
his  private  collection.  The  Board  has  also  laid 
stress  upon  the  collection  of  old  works  of  historical 
interest. 

Every  effort  is  being  made  to  obtain  the  co- 
operation of  the  medical  publishers,  other  medical 
libraries,  and  the  general  medical  profession 
throughout  the  country.  Eighty  medical  journals 
and  year  books  have  already  placed  the  College 
Library  upon  their  complimentary  mailing  lists. 
Soon  special  funds  and  endowments  will  be  forth- 
coming, it  is  hoped,  for  the  purchase  of  various 
groups  of  books  and  for  the  completion  of  the 
journal  files. 

Already  the  requests  have  brought  a  sufficiently 
hearty  response  to  overflow  the  available  shelf 
space  and  to  make  the  College  feel  the  need  of 
the  new  building,  a  portion  of  which  may  be 
especially  devoted  to  a  research  library,  with 
seminar  rooms  for  intensive  study,  reading  rooms, 
and  suitable  stack  space. 

Let  the  College  set  as  its  goal  for  the  coming 
year  the  accumulation  of  a  working  reference 
library  which  will  be  of  imme  liate  service  to 
each  Fellow. 

The  Department  of  Literary  Research  will 
bring  such  a  library  within  the  reach  of  all  the 
Fellows.  Every  effort  will  be  made  to  meet  the 
needs  both  of  the  surgeon  in  the  large  centers  who 


is  too  busy  to  spend  hours  in  a  library  and  has  no 
editorial  department  in  his  clinic,  and  of  the 
pioneer  surgeon  in  the  outlying  districts.  For 
the  latter,  there  will  be  special  files  of  clippings, 
abstracts,  and  unbound  journals,  which  may  be 
loaned  upon  request.  No  pains  will  be  spared  in 
getting  to  him  quickly  the  data  needed  on  a 
difficult  case  or  for  the  preparation  of  a  paper. 
The  Department  will  do  for  the  Fellows,  wherever 
they  may  be  located,  what  the  editorial  or  publi- 
cation department  of  a  large  clinic  does  for  the 
staff  of  that  clinic.  It  will  assist  Fellows  in  the 
preparation  and  publication  of  their  scientific 
books,  papers,  or  lectures.  It  v\-ill  prepare  special 
bibliographies,  collect  material,  and  make  ab- 
stracts and  translations  on  any  given  surgical 
subject.  Later  this  Department,  like  the  publica- 
tion department  of  a  clinic,  will  assist  commissions 
composed  of  Fellows,  in  the  making  of  surveys, 
analyses,  and  statistical  studies,  based  on  various 
branches  of  the  work  of  the  Fellows.  With  the 
establishment  of  the  library  in  the  near  future, 
it  is  hoped  that  the  Department  will  be  able 
through  an  endowment  to  render  a  reasonable 
amount  of  service  to  each  Fellow  of  the  College 
without  cost  to  him.  The  need  for  such  service 
is  obvious.  Only  the  largest  clinics  have  editorial 
staffs.  The  high  cost  of  literary  assistance  given 
bv  individuals  in  libraries  or  by  any  of  the  e.xist- 
ing  bureaus  makes  it  absolutely  prohibitive  to 
the  average  surgeon. 

The  Department  in  the  meantime  is  giving 
these  various  types  of  literary  assistance  to  Fel- 
lows at  a  minimum  cost,  sufficient  only  to  cover 
the  actual  expense  of  the  individual  piece  of  work. 
That  the  Fellows  are  glad  to  have  such  work  done 
under  the  supervision  of  the  College  is  evidenced 
by  the  number  and  variety  of  requests  which 
have  already  been  received.  During  the  develop- 
ment of  the  College  Library,  the  Department 
has  the  use  of  the  already  existing  medical 
libraries  in  Chicago.  The  Department  is  making 
every  effort  to  give  the  greatest  service  to  the 
greatest  number  and  eventually  through  an 
endowment  to  bring  the  service  within  the  reach 
of  all. 
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